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Dosp/us shifts into overdrive for business. 

THE NEW DOSPLUS 4.0 HARD 

DRIVE SYSTEM MEANS BUSINESS 

MAKE A SWIFT SHIFT The DOSPLUS 4.0 Hard Drive 
System turns your TRS-80 into a powerhouse for business 
applications. Shifting up to a hard drive isjust like moving 
up from tape to floppy. It makes good business sense. You 

. get the p<Mter. the dependability, the speed and capacity 
of a hard drive to power the software you need to keep 
your business in top gear. 
MIND YOUR OWN BUSINESS The power potential 
of the TRS-80 driven by OOSPLUS 4.0 Hard Drive System 
lets you mind your own business just like the big. 
companies do. You can control accounts receivable, 
accounts payable, inventory, payroll, invoicing and a 
whole lot more accurately and with confidence because 
DOSPLUS 4.0 is the only current operating system 
designed from conception for hard disk operation. 
DOSPLUS 4.0 T.C.B. !Takes Care of Business) What good is 
a DOS if you have to spend so much time getting it to 
perform properly that your business suffers? The 

as one drive-Any single file can expand to limrt: of 
hard drive (up to lO meg.) 

• 	 Hard disk-disk editing utilities • Incredible 1/0 speed 
• 	 Runs any combination of densities or tracks 
• 	 Also operates 8" drives with special hardware

comes with expanded users guide and complete DOS 
technical section on 1/0 calls and DCB organization 

• 	 "PLUS" ALL OF THE SENSATIONAL NEW DOSPWS 
3.4 FEATURES 

THE DOSPLUS 4.0 HARD DRIVE SYSTEM 
• 	 Smooth, silent. swift • Error-free disk 1/0 
• 	 *Add on up to 4. 10 meg units for a total of 40 

megabytes! 
• 	 Plugs on the 50 pin data bUs.-no loss of floppy drives 

• 	 Completely self-contained-just plug it in and go 

• 10 meg units available Soon. 

NOTE: Specify 40 or BO track when ordering DOS diskette. 

Mer initial bootup, user can create any DOS desired. 


STARTING FROM 

TAKE YOUR $2995 
MICRO TO THE MAX. 	 COMPLETE 


DOSPWS Hard Drive System takes care of the computer 
Lifetime warranty on original media. while you take care of your business. It's a smooth. swift 
For more information Reader service card 384and silent business partner with the potential to handle up 

to 40 megabytes of capacity in 4, JO meg units." So now DaPUJS ~.!~~~::·,i;:~:.~,·•1tr! Outside of Fla.CALL TOLL FREE 
you can shift your TRS-80 into over drive with DOSPLUS. 1-800-327-3724 ext. 204 

m1CIO ·5 YSTt'lfl.<i FOR VllAJllAaT!llCHACJE/C.QD. OAOUIS 
SOI'"rt11ar e ·111c "IOU l'ftEE UNE1 'IWIUACCEPT ORO£RS OHt.vrTHE DOSPLUS 4.0 FEATURES 1.-.c1et1.11n9 '" lh• T•ftdr '-'"• F0t ~ ard Tectinlc.tl inlorm1Uion.• 584G Fun1ton Str••t ¢111 f305) 983·3390 or drop us a CM:I, 

• 	 Single volume addressing/Double sided floppies seen C30S) 183-33ff Hollywood, FL 33023 Qeal.n ~nos il'Mleel ,,; 38' 
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So Fa~SoGood... 

Your Model Ill is a fine computer. 

So why settle for less than 
a fine disk storage system? 

A fast , reliable disk storage system - no other 
device is so vital to the satisfactory performance of 

your computer. At Percom we build quality, high
performance disk drive systems. From gold-plated 

connector contacts to goldcad metal chassis 
structures. From proven design through 100% 
reliability testing. Percom disk systems are the 

standard by which others are judged - the industry's 
"gold standard," in a sense. And since Percom is the 

largest independent manufacturer of disk systems 
for microcomputers, you get Percom quali ty 
at very competitive prices. Add-on drives for 

TRS-80" computers start as low as $399. 
Complete first-drive systems for the Model Ill 

start at on ly $599. Put a quality Percom mini-disk 
storage system in your Model Ill. And save. 

#1 For Your Model Ill 
Percom TFD drives for your TRS-80" Model Ill computer are avai lable in 

40- and 80-track versions with single or dual heads. Single-head 40-track 

drives store 180 Kbytes ; dual-head 40-track drives store 360 Kbytes. 

Eighty-track drives store slightly over twice these amounts. Of course 

these are formatted capacities. The Percom Model Il l controller handles 

up to fou r drives so it's possible to access almost three million bytes of 

on-line program and data files. You get Percom's OS-801111 Basic 

language DOS with each first-drive system, and your first drive may be 

either internal (add-in) or external (add-on) . Percom TFD drives work with 

Model Ill TRSDOS and other Model Ill disk-operating systems. First-drive 

systems are pre-assembled . Installation is accomplished with simple tools . 


#1 For Your Model I, Too 
Percom TFD add-on drives for the TRS-80* Model I computer are 
avai lable with the same features and the same quality control measures 
as TFD Model Ill drives. As for Model Ill drives, all Percom Model I drives 
are double-density rated. Instal l Percom's popular DOUBLER II in your 
Model I Expansion Interface and upgrade your Model I to provide the 
same storage capacity as the Model Il l. 

Watch for Announcement of Percom's Low-Cost r-----,
Yes . . . I'd like to know more aboutHard Disk System for the Model Ill! Ithe best for my TRS-80 computer. 
Send me free literature about 


To order, or for the name of your authorized Percom retailer, quality Percom products. 

I I 

call toll free 1-800-527-1222. 0 MODEL I 0 MODEL Ill I 
I Send lo I 

PERCOM DATA COMPANY, INC. Dept. S·M 
1 1 220 Pagemill Road, Dallas. TX. 75243The Drive People 

You get more out of I I[~EfilllJM] Percom disk systems. I NAME I 
PERCOM DATA COMPANY . INC . Expect it! I ISTREET 11220 Pagem1ll Road • Dallas. Texas 75243 

(21 4) 340-7081 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 


"TRS-80 is a 1rademark of Tandy Radio Shack Corporation which has no relationship to 

Percom Dala Company, Inc. 

PERCOM, DOUBLER II and OS-801111 are lrademarks of Percom Data Company, Inc. 
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Computer Creationists 80 
by Jay Rose 
When film makers want special sounds, they 
call on sound and video studios like Jay 
Rose's. And Jay and other studio technicians 
look to their micros for help in creating special 
effects more real than real. 

Spiromania 88 
by Jake Commander 
What do you get when you cross a changing 
angle with a changing radius? According to 
Commander 80, computerized psychedelia and 
some sights to dazzle the eye. 

Celluloid CPUs 
by Michael Nadeau 
The use of micros for special effects in motion pictures has been widely publi
cized, but there are other uses for micros in Tinseltown. 

Programmable 
Sound Generator 106 
by Matt Robins 
If you have a Model I with disk drives, a synthe
sizer with nine simultaneous voices can be 
yours for $125. 

A Little Byte Music 128 
by Steve Levine 
Are you in the mood to learn how computers 
got in the GROOVE? 

98 
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"We Americans have been fed the pap 

that right wins out in the long run, 


despite rather vivid proof that the whole idea is hokum." 


Why Big Wins 

There seems to be some surprise 
when a new f ield starts out with a wide 

range of small firms and eventually ends 
up with just a few large companies. Those 
of you who are up on history and oldies 
still doddering around wil l remember hun
dreds of car makes in the early days of 
automobiles. 

_What happened was simple. It turns out 
when you increase product ion, mathemat· 
ical principles inexorably app ly. The cost 
of most items decreases 10 to 20 percent 
every time production doubles. Thus, the 
more successful a product turns out to be, 
the lower its manufacturing cost. This 
success breeds more as the manufacturer 
is able to reduce prices, gradually forcing 
other less successful businesses out. We 
finally end up with one gigantic firm (l ike 
Genera l Motors). 

What makes one firm more successfu l 
than the others, allowing it to kill off the 
competition? I wish I could smugly con
vince you that it is generally the excel
lence of product design. I'm sure that's 
what any red-blooded American wan ts to 
believe. Baloney. 

Right here in the microcomputer fie ld 
we have seen a typ ical beg inning of a new 
huge industry. Survivors are few, and in no 
case has technical excellence won the 
day. Get mad i f you wi ll, but the technol· 
ogy of the winners has been almost irrele· 
vent. Oh, it's been good enough, but for 
every winning computer system the old 
timers in the field can cite a ha lf dozen 
better designed products. 

Yes, I know that goes against the grain. 
We Americans have been fed the pap that 
right wins out in the long run , despite rath· 
er vivid proof that the whole idea is 
hokum. Have you read about the Mafia 
late ly? Just about every member is a mil
lionaire several t imes over. 

In the micro fie ld I've watched dozens of 
firms grow and then topp le. The reasons 
for their failure are abundantly evident , 
and their technical prowess (or lack of it) 
has never been a con trolling factor. Most 
people who've gotten into the micro hard· 
ware manufacturing business are pretty 
sharp technica lly; their downfalls are 

related to their lack of background in 
bus iness. 

An arrogant disdain for software sup
port kil led one of the largest firms in the 
business. Others have gone on to be mere 
memories on the wings of wasted adver
tising dol lars and ego monuments at com
puter shows. Wou ld Processor Tech be 
around today if they avoided exhibiting at 
NCC and other shows? Cash needed to in
crease product ion was blown on monu
mental show exh ibits, peopled with nice 
chaps who now work for other firms. 

The key to business success is knowing 
what you are doing. The successful entre
preneur knows marketing, advert ising, 
personnel management, salesmansh ip, 
financing and business law, and is wil ling 
to work 100 hours a week to make it click. 
It is seldom that such a person ends up 
anywhere but at the top of the pile. 

Big f irms are able to bypass the early 
low cash startup days by spending a lot of 
money up front to get into massive pro
duction , massive advertising, massive 
marketing. But as the field grows, even 
large firms can 't afford to butt heads. 
Wh ile the pioneer firms in a new field can 
get started for a few thousand dollars (as 
we saw with microcomputers just about 
five years ago) today we are witnessing 
some giants losing $10M on sales of $20M 
as they misjudge the market. Is it stil l 
possible to get in on the ground floor with 
a few thousand dollars investment? In 
computers, no. It's getting difficu lt to 
make it even with a few mil lion. 

The doors are still open for the small en
trepreneur turning out peripheral prod· 
ucts. It's a bit late to make printers, but 
the fie ld is wide open for other gadgets. 

It is difficult for software publishers to 
get started today. Two years ago one 
could get started for a few thousand 
dollars; now we see firms dumping mil
lions, with only red ink to show. Very small 
software firms still can eke out a l iving, 
but the time is about over when we will see 
small f irms emerging as big ones. Some 
giants can still come with a few million 
dol lars and buy into the field. In another 
year or two they will need $100M- to buy 
in. Another year or so after that and not 
even large firms will think it worthwhile. 

Each new system marketed is a gold 
mine for small firms to support. Even the 
largest firms are unable to provide even a 
small percentage of the needed support. 
Witness the growing market for Radio 
Shack support products advertised in 80 
Micro. Though Radio Shack has tried to 
keep news of these products from their 
customers, the word has leaked out and 
the volume of business seems to be grow
ing for these support firms faster than 
Radio Shack sales. 

The new IBM system is another oppor
tunity for present firms to grow more rap
idly and for new firms to get started. Yes, 
it is still possible to put a few thousand 
dollars down on the table and walk away 
with millions. 

I recent ly tried to remember as many 
names of microcomputer systems as I 
could. Then I cheated by thumbing 
through some magazine ads. I had no 
problem coming up with 76 different firms. 
If I started counting the individual 
systems it would go way over 100. Firms 
are still appearing every month wi th new 
computers, but we are seeing as many 
failures each month as successes. I think 
we have reached the turning point. 

As Radio Shack, Apple, and a few other 
manufacturers sell larger numbers of sys
tems, their manufacturing costs will go 
down, a llowing them to either cut prices 
or provide better systems for the same 
price. This will gradually force the other 
firms out of business and we will end up 
with two or three giants. 

I was recently a consultant for a firm 
interested in marketing a computer prod
uct to sell for about $600 at the start. With 
the expected growth in sales, the reta il 
price would be reduced to around $150 
over a couple of years. Any new firm com
ing in to compete would have to match the 
production quantities of th is first firm to 
match costs or take a loss until it could 
catch up in sales. When sales escalate 
rapidly, there isn't much of a chance for a 
new firm , even a large one, to get started 
in competition. 

Look at the shakeout in the mini
compt.ter field in the few short years it 's 
been around- and that product isn 't 
mass-produced on the scale of micros.• 
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WliST 
Everett Computer Center 
Everett. Wa ...... .... ......... . (206) 259--0024 


Connection 80 

Vancouver, Wa•....•... .. ...• (206) 573-0319 

H 6: 5 Mk:rosystems 
Burnaby, BC Canada........ (604) 430-4145 
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INTELLIGENT 
PRINTER 

INTERFACE 
Free Your Computer from the 


Mundane Task of Printing 


0 0 .. 
Imagine being able to use your 

computer seconds after beginning an 
e11te11sive printout. 

Visualize your printout with page 
breaks, p;i~ numbering and t"itlcs. 
margins of your choice. indented 
carryover lines, on any size paper! 

Appredate the time and money you 
will !iave by not waiting for your 
printer. 

SooperSpooler. a buffered printer 
interface, maintains control over your 
printer while you go on using your 
computer for more prod uctivc 
activities. Eliminate waiting while your 
printer pecks through a long 
document. SooperSpooler act:epts 
information from your computer at up 
to 3000 characters per second and 
feeds it to your printer as fast as it can 
handle it- without using any of your 
computer's memory or time! 

SooperSpooler features include: 

• 16K: Memory (62K optional) 
• Buffer Status Readout 
• Space Compression 
• Pagination 
• Single S'1eets 
• Headers and Page Numbering 
• Indentation on Carryover Lines 
• Self Test Routine 
• Features also Software Controllable 
• PJugs into Model I, II , Ill systems
* lbK Parallel 1/ 0 Unit- $349.00! 
• Serial 1/ 0 Option- $95.00
* 46K Memory Option $1.59.00 ... 


SooperSpooler by Compulink-

The missing link that gives your 
microcomputer mainframe printing. 

COMPULINK 

CORPORATION 

""276 
.IK40 lndumial Circle 

Longmont. CO 80501 (303) 651-2014 

Send for brochure 
Dealer inquiries welcome 

Call for information: 800-525-6705 

• 
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Budding Apples 

Experts in the field agree that Ap· 
pie sales have passed Radio Shack 

by in the last year. I suspect this is due 
to two main causes: better support from 
satellite firms and better advertising 
strategy. 

The average Radio Shack computer 
customer, unaware of 80 Micro, is also un
aware of 99 percent of the support for the 
TRS-80 systems. Al l he can see is the few 
peripherals and programs on display at 
the local Radio Shack store. This hurts 
sales. Apple was able to come from about 
v, of Radio Shack sales to beat them with
in little more than a year. 

If this pattern continues, Apple will be 
able to undercut Rad io Shack on prices, 
accelerating the disaster. Apple also has 
an advantage in thei r overseas sales. 

A recent report on microcomputer sales 
in Italy is unfortunately rather typical. 
Commodore started out the best-seller 
there a couple years ago, but by the end of 
this year Apple is expected to pass them 
by, with TRS-80 sales projected to be 
about 16 percent of Apple sales. I've seen 
a similar pattern in many of the countries 
I've visited in the last few years. 

Can Tandy turn the tables on this deba
cle and regain their leadership in the U.S.? 
Yes, they can, but I'm not convinced they 
will. Tradition may run too deep for the 
needed changes. 

lt"s too soon to see how Apple will re
spond to IBM's invasion of the micro field. 
Will IBM be as hospitable to supporting 
firms as Apple or as hostile as Radio 
Shack? I suspect Apple's real strength is 
in the combined push of the parent firm 
and all the small firms making Apple prod
ucts. This has defeated Tandy in sales. 

Remember, when entrepreneurs start 
new firms, or when medium-sized firms 
cook up new products, they understand 
that a larger customer base means an 
easier sale. Thus the emergence of Apple 
in front will reinforce its strength by 
encouraging development and production 
of even more supporting products. Free
lance programmers write programs for the 
largest selling system; they make more 
money that way . Th is, too, will work 
against Tandy. 

One other factor: The difficulty of 
reaching the Radio Shack customer to sell 
supporting products is made agonizing by 
Radio Shack's desire to be the only suppli
er for their customers. 80 Micro is a good 
means of selling to this market, but it 
probably reaches only half of the Radio 
Shack customers. It is far easier to reach 
the Apple customer with advertising. 

Radio Shack products have to be sold 

through largely hostile computer stores or 
else by mail order. Apple equipment and 
programs can be sold through extremely 
friendly Apple dealers. 

We know IBM is going to be around. 
Their entry has been successful just on 
the power of their reputation. Their sys· 
tern is well designed and their marketing 
fine. If IBM continues to do things right, it 
could come out on top. 

Apple, despite the Apple Ill debacle last 
year, is a strong company. Their market· 
ing program is hard to beat, and their ads 
are eye-catching and visible . 

With the largest customer base in this 
country, Radio Shack is by no means out 
of the picture. They must do some serious 
customer research and improve their im
age. Why not come to grips with the 
TRS-80 support industry and encourage it 
instead of fighting ii? 

If we could get BO Micro into the 
company-owned stores (which is most of 
them) it would enhance equipment sales. 
We are selling through a growing number 
of independent Radio Shack stores and 
the owners are most enthusiastic about 
the results. The factory-owned stores 
need a few hundred more programs, 
something Radio Shack has so far not 
been able to provide. I don't think even a 
100,000 square foot plant filled with pro· 
grammers can do the job of 10,000 free
lance programmers.• 

Coco 

That's what a lot of the readers called 
the Color Computer in their letters of an
guish over my editorial on the lack of sup
port for this system. · 

A letter from Jon Shirley assures us 
that Coco will continue to be produced for 
the next year at least. That's most reas· 
suring, for I did not invent the rumors of it 
being dropped. Radio Shack's lack of can
didness discourages the press from even 
asking them about plans. They are often 
secretive to the point of emulating the CIA 
on matters of new products or dropping 
old ones, so only by bringing rumors into 
the open can answers be gotten. 

On the bright side, many readers agree 
with the staff here at 80 Micro that Coco is 
a vastly underrated system. Indeed, it ap· 
pears even the folk at Tandy are not really 
aware of the power of the system. Many 
readers have promised articles and others 
have already started sending in programs. 
Perhaps I primed the pump. I assure you 
that any lack of support for Coco reflects 
the lack of input, not our lack of en· 
thusiasm.• 
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EPSON 
MX-80, MX-80FT, MX-100 

PRINTERS 
NEW LOWER PRICES! 

CABLES, INTERFACES, ETC. 

TRS-80 KEYBOARD INTER· 
FACE & CABLE . . .. . $69.95 

APPLE INTERFACE 
& CABLE .. . .. . .. .. . $99.95 EXTRA-LONG 10 ft. RIBBON 

IEEE-488 (PET) INTERFACE 
& CABLE . .. .. .. . . .. $79.95 

SERIAL (RS-232) CABLE$2495 
INTERFACE .. . .. .. . $74.95 


GRAFTRAX OPTION 
 CONNECTS EPSON PRINTER 
(MX-80 & MX-80/FT) . . $34.95 & TRS-80 MICROCOMPUTER 

WE SERVICE WHAT WE SELL! 


complete 

DISK DRIVES 
Includes Case, Power Supply 

and External Drive Connector 


from $28995 

WE ALSO SELL THE 

INCOMPARABLE 


lfu'f!IX 
ADD-ON DISK DRIVES 

FULL ONE-YEAR LIMITED WARRANTY 
(Parts and Labor, write for complete details) 

TRAXX Add-On Disk Drives are Individually Tested, Burned 
In, Ready to Plug In and Run, and Include Technical 
Documentation and a Static-Free Dust Cover. 

CALL FOR PRICE 

PARAGON 

CP_ / Lmagnet ics '" 

;yo£a DISKETTES 

MT C's 
premium Single -Sided , Soft -Sectored 
DOUBLE-DENSITY, 5 '/, ·inch diskettes with 
reinforcing HUB·RINGS. Individually 100% 
ERROR·FREE cert if ied. Invest in GOLD ! 

PARAGON MAGNETICS GOLD .. ... . $23.95 

Scotcli 

Sott-Sectored Diskettes 

8

5·1/4'" 1S/SDen(744-0) . .. .. . . . $28.95 
5·1/4" 1S/DDen(744D-0) . .. . .. .. .. . ... S31 .95 
5·1/4" 2S/DDen(745-0) . . ... . . . . .. . . .. $39.95 
8" 1S/SDen(740·0) . .... . . ... . ..... $29.95 
8" 1S/DDen(741-0) . . . . ... ........ . $37.95 

11 2SJDDen(743-0) . ....... .... .. . . $49.95 

Hard-Sectored Diskettes 
S.114" 1S/SDen 10·sector(744-10) . . .... . $28.95 
5·114" 1SIDDen 10-sector(744D·10) . .. ... $32.95 
S.114" 2S/0Den 10·sector(745·10) . . . . . $39.95 
S.114" 1S/SDen 16·sector(744·1 6) ..... .. $28.95 
5-1/4" 1SIDDen 16-sector(744D·16) . . .. . $32.95 
S.1/4" 2S/DDen 16-sector(745·16) ...... .$39.95 
8" 1SISDen32-sector(740·32) ..... .. $33.95 
8" 1S/DDen 32·sector(741·32) .. ... . . $39.95 
8" 2S/DDen 32-sector(743·32) . .. . . .. $49.95 

Supplies 
5·1/4" Head cleaning kit . . . . . . . ..• .... $29.95 
8" Head cleaning kil ... $29.95 

Authorized DlstrlbulOf' 3M 
lnfonnation Processing Products 

VERBATIM 

Soft-Sectored Diskettes 
5·1/4" 1SIDDen(MD525-01) . . ... .. . .... $26.95 
5·114" 2S/DDen(MD550·01) . . . . . •. •.. . . $39.95 
5·114" 2S/4Den(MD557-01) . . .. . $51 .50 
8" 1 SID Den (FD34·8000) . . .... . $43.95 

Hard-Sectored Diskettes 
5·114" 1S/0Den 10-sector (MD525-10) .. .. $26.95 
5·114" 2S/DDen 10-sector (MD550·10) . . . $39.95 
5·114" 2S/4Den 10-sector(MD557-10) . ... $51.50 

'RINGS' & THINGS 
HUB RING KIT for 5 1/.'' disks ..... $10.95 
HUB RING KIT for 8" disks .. . . . .. $12.95 
REFILLS (50 Hub Rings) .. . ... ... S 5.95 
CLEANING KIT for 5 1/ ," drives $24.95 
5 '/, -inch diskette case ....... . . ... S 3. 50 
8-inch diskette case .... .. ...• . . .. S3.95 
5 'I• · inch Fi le Box for 

50 diskettes . . . . . . . . . . ... . $24.95 

8- inch File Box for 
50 diskettes . . . . . . . S29.95 

PRICES IN EFFECT
TRS-80 1s. a tf"ddern ar k ol th e •Add S3.00 for st11pp1ngWE ACCEPTMOST ORDERS THRURadio Shack 0 1v1 5o ion ol Tand y & hdndllng SHIPPED WITHIN • VISA Corparat1on DATALIFE 1< a May 31 , 1982 • S3.00 EXTRA f0t C.0 0 ONE BUSINESS DAY 1rademar k of VER BA TIM PLAIN • MASTER CHARGE Prices. Spec1ftca t1ons.JANE . PARA GON MAGNETICS. • CHECKS •Ohio res idents add 6.5% and Offerings sub1ect to are t rade marks. ol M Tr:: 24 Hr. Bulletin Board • MONE Y ORDERS sales tax.

(216)289-8689 change without not ice© 1982 by Me1a Technolog ies • C 0 .D Corpo rat ion 8205 
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Although some may be hesitant to 
accept the computer's contribution to 

the hallowed and sometimes dusty halls of 
art history, these electronic gadgets are 
making a contribution. It should come as no 
surprise, as there has always been a faction 
in the artistic community who have been 
anxious to utilize the latest technological 
advancement, and the computer has be
come the latest toy. 

This issue reflects the applications and 
attitudes of various members of the artistic 
community towards computers. Sculptor 
Rob Fisher is an example of one artist who 
prefers chrome and computer-aided design 
(CAD/CAM) to clay and a palette knife, while 
commercial producer Jay Rose highlights 
how microcomputers, including the Model I, 
have freed him from much time-consuming 
drudgery leaving more time to be more cre
ative. Film·makers are using micros to syn
chronize complicated special effects and to 

keep track of a film's almost unmanageable 
budget. And our own Jake Commander has, 
with the Color Computer, created some tru
ly beautiful and unexpected graphics rem
iniscent of stained glass windows and or
iental rugs. 

Musical applications of the TRS-80 are 
featured, including a hardware tutorial 
which tells you, for $150 in parts, how you 
can create your own synthesizer. You can 
even teach yourself to play the guitar with 
the Model I, an interesting twist of a com
puter application. (Will our next Bob Dylan 

be taught by a Model II?) 
Computers are affecting the arts Indirect

ly as well. Many non-profit organizations 
now rely on computerized fund develop· 
ment and management systems, greatly in· 
creasing their funding. And many writers 
now use word processors. 

Our conception of art will always mean 
different things in different times and 
places. Like the times, it is always chang
ing, as are the media and tools which are 
used to create it. In the hands of an artist 
the microcomputer simply becomes such a 
tool. This machine, which ordinarily is used 
to process little bits and bytes of informa
tion in the most efficient manner, is now be· 
ing used to create spectacular graphics or 
music. Jake Commander has a few words to 
say about this: 

"But is it really art? Oh please, can I 
be the last person to ask that hackneyed 
question? 

"Of course it's art. At least if you want it 
to be. Art is created from the minds of art
ists and becomes real when tools are used 
to produce an aesthetically interesting end 
result. Notice r say the word interesting as 
opposed to pleasing. Beauty, as it is often 
said, is in the eye of the beholder. However, 
just because you don't like it doesn't stop it 
being art. 

"Notice also that the tools used vary 
according to the art form and the individual 

Continued on page 66 

"Does storywriting lose any of 

its artistic value because it was 


written using a word processor?" 


Dennis Kitsz has had a second attack of California sun blindness. He left for the 
west leaving us with only the tail·end of his "Applications" column. We considered 
publishing it as is, but decided not to let him off the hook that easily. Send your com· 
plaints to Dennis in Roxbury, VT. If Dennis survives CA without joining some sunny, 
trendy cult, he will be back with "Applications" and some far-fetched tale next 
month. 

The left bracket. I. replaces the up arrow used by Radio Shack to indicate exponentiation on our printouts . When 
entering programs published in 80 Microcomputing, you should make this change. 

80 formats its program listings to run 64-characters wide, the way they look on your video screen. This accounts 
lor the occasional wrap-around you will notice in our program listings. Oon't let it throw you, particularly when 
entering assembly listings. 
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MTC AIDS-Ill™ 

MODELS I & Ill ...$69.95 MODEL II ... $99.95 

Introducing the latest add ition to MTC's family of data management systems. AIDS-I IL NO 
PROGRAMM ING , easy to use. COMPLETE PACKAGE includ ing demonstration application, 
documentat ion and MAPS-Ill (see below). 

• Up to 20 USER-DEFINED FIE LDS of either numeric· or character-type. 
• CHARACTE R-type f ields may be any length (total : up to 254 characters). 
• NUM ERIC-type f ields featu re automatic formatting, rounding , decimal alignment and 

validation _ 
• Full fea ture EDITI NG when add ing or changing records: 


· ENTER FIELD (can' t type-in more charac ters than spec1hed). 

· BACKSPACE (delete last character typed). · RIGHT-JUST IFY FIELD conten ts. 

- DELETE FIELD contents. - SK IP FIELD (to next or previous held). 
- RESTORE FIELD con tents. - SKIP RECORD (lo next or previous record)_ 

• 	SORTING of records is MACH INE CO DE assisted . 
· 200 RECORDS (40 cha racters) in about 5 SECONDS. 
· ANY COMB INATION of fields (i ncluding numerics) wi th ea ch field in ascend ing or 

descend ing order _ 
• SELECT ION of records for Loa ding, Updati ng, Deleting, Pr inting and Saving is 

MACHINE CODE assisted . 
- Speci fy up to 4 CR ITERIA, each usi ng one of 6 RELATIONAL COM PARISONS. 
- LOAD or SAVE selected records using MULTI PLE FILES
- Example: 	 Select records representing those people who live in the state of Col

orado, but not in the city of Denver , whose last names begin with " F" 
and whose incom es exceed $9000.00. 

- Exam ple: 	 Select records representing those sales made to XYZ CO MPANY that 
exceed $25 .00, between the da tes 03/ 15 and 04/ 10 . 

MAPS-Il l (MTC AIDS PRINT SUBSYSTEM). included at no charge , has the fol lowi ng features: 
•Ful l AIDS-Ill SELECTION capabilities. 
• Pr ints user-specified fields DOWN THE PAGE . 
• Pr ints user -specified fi elds in ti tled. co lum nar REPORT FORMAT, automatica lly 

genera ting column head ings, paging and (optionally) indentation. 
• Can create a si ngle report from MULTI PLE FILES. 
• Pr ints user-defined forma ts for CUSTOM LABELS, custom forms. etc. 

BELOW ARE TESTIMON IALS from owners of AIDS systems_ These are absolutely authentic 
statements and are ty pica l of the comments we rece ive . 

" This program will do more for my business than all the other programs I 
have, combined ." 

David Wareham . Vice President (EDP). Nationa l Hospital and Health Care Services Inc_ 

" We have 32 different Data Base Management packages for the TRS-80. AIDS-Ill is easily 
the best. It also makes it easier for us to step up to our Model II since the package is 
available for both computers." 

Jack B ilinski, President. 80 Microcompute r Services 

" Your AIDS program is far and away the finest information management system that I've 
ever seen. I am currently using it to maintain a clear picture of the demographic data on all 
the kids in our residential treatment program and it is working for me superbly." 

Fran k Boehm, Director , Front Door Resident ial Treatment Program 

MTC CALCS ·Ill™ 

Models I & Ill . .. . .... . $24.95 

Model II ... ...... .... $39.95 


MTC's most popular AIDS subsystem. Use 

for report generation involving basic 

manipulation of numeric data. Features are: 

• Columnar Headings 
• Optional Indentation 
• User-specified Columnar Totals 
• Columnar 	 values computed using con· 

stants and/or column values 
• Balance forward calculations 
• Use 	 for accounting , inventory, financial 

and other numeric-based systems. in 

TRS-80 is a trademark of t he 
Radio Shack Division ol Tandy 

Corporation . DATALIFE is a 
trademarlc of VERBATIM _PLAIN 

JANE. AIDS-I. AIDS-Ill , CALCS·l ll , 
CALCS·IV. MERGE-Ill are 

tradema rks of MTC_ 
1982 by Meta Technolog ies 

Corporation 

MOST ORDERS 

SHIPPED WITHIN 


ONE BUSINESS DAY 


24 Hr_ Bulletin Board 

(216) 289-8689 

EPSON PRINTERS 


DISK DRIVES 


DISKETTES 


BOOKS 
and more!! 

PRICES IN EFFECT 
THRU 

May 31, 1982 
Prices. Specificat ions. 

and Offer ings subject to 
change without notice. 
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AIDS OWNERS! 

WE HAVE WHAT 

YOU'VE BEEN 

WAITING IV••• 


MTC CALCS·IV™, that is. 
• More Computations 
• Save Report Formats on Disk 
• Faster, and more! 
MTC CALCS-IV™ ........... $39.95 
For Models I &Ill ...... . . .. $39.95 
For Model II ... . . . .. . . . . .. $59.95 

MTC AIDS MERGE-Ill™ 

This subsystem will combine up to 14 AIDS

created data files into a single, large file. An op· 

tional purge capability removes duplicate entries 

while performing the merge operation (can even 

be used to eliminate duplicates in a single file). 

Machine-code assisted for high-speed perter· 

mance, MERGE-lllTM properly handles files sorted 

by any combination of fields, including numerics, 

with each field in ascending or descending order. 


MTC AIDS MERGE-Ill™ . ......... . $19.95 

For Models I &Ill .... .. .... - .. .. .$19.95 

For Model II ....... __ . . .. . .. . .. .. $29.95 


THE COMPLETE 

MTC AIDS-Ill™ 

PACKAGE 

SAVE$$$$ 
Includes MTG AIDS-Ill™ 


CALCS-111™ and MERGE-Ill™ 


A comprehensive system 
at a competitive price! 

MODELI &Ill . .. . .... . . $99.95 

MODEL II . .. . . . ... . . . $149.95 

Add $25 for CALCS·IV™ 

AIDS/P™ IS 

ALMOST HERE! 

WE ACCEPT 
•VISA 
• MASTER CHARGE 
• CHE CKS 
• MONEY ORDERS 
• c o_D 

•Add S3_QO for shipping 
& handling 

•S3.00 EXTRA for C.O.D. 

•Ohio residents add 6.5% 
sales tax. 



f01NPUT 
"Unlocked software is good for 

business, our business, your business 
and the customer's business." 

Off Track on Pirates grammers on t ime. All our software is products. We do thi~ because locking pro
unlocked and can be copied for back-up grams is very expensive, time-consuming 

In the old days sailing sh ips had prob purposes. We support all sales offering and hurts sales. 

lems with pirates. Two great nations used free replacement of damaged disks. The It is time the industry realizes our prime 

opposite solutions to reduce the piracy. user can list and modify all our soft business Is producing and distributing a 

Spain increased the cannon and armor on ware. There is internal as well as written product , not fighting pirates. 

its ships. This increased the weight, cost documentation. E.J. Neiburger, President 
We do business th is way because it Andent Inc.and slowed down the vessels making 

them less desirable as a shipping veh icle. pays. It pays us, and it pays our customers Waukegan, IL 

England did the opposite. It lightly armed for buying our software. Because our soft 

its small, Inexpensive ships, making them ware is unlocked, there Is little to no prob
faster. They were better at their intended lem with: backups (our customers make 

purpose-to trade and deliver cargo their own); updates (we mai l out a letter Is the TRS·BO
quickly. History has shown us that Eng with changes); phone calls (documenta


land won, not because they avoided pi tion and listings tell you how to make the only choice? 

rates better than Spain, but because they 
 modifications); changes in operating sys

did not let pirates get in the way of good tems; hard disk compatibility; slot com Earl Savage's Education 80 column (80 

business, in this case, efficient shipping. patibility ; printer slot and special Microcomputing, January 1982) raised my 
Th is bit of historical fact has great im character problems; disk recalls; equip temper enough to cause me to sit at my 

port in the software piracy problem of to ment incompatibility; and low cost of pro keyboard and pound out a reply. 
day. Many companies are spending too gramming and debugging. Micros indeed have a major role in 
much time and money worrying about pi- The business community, our cus education and that role will unquestion

tomers, like this. They are buying a pro ably grow in the next few years. But so has 
gram, not a software lease. They have im the minicomputer. The real strength lies in 
mediate support since changes and prob the combination of both systems. A"Reformed pirates lems can be made over the phone or by school that bases its teaching on micros 
letter. They can backup immediately and alone will soon have some real problems. {privateers) make for as many times as needed. They like our Any meaningful education application re
low prices. Unlocked software Is good for quires mass storage for programs and the best dealers." 
business, our business, your business data files. The total micro shop will have 
and the customer's business. an impossible job in cataloging, copying 

But what about pirates? Large scale pi and other file maintenance chores to say 
rates. They reduce, if not ruin their prod rates, those enterprising sou ls who copy nothing of the costs of buying media for 
ucts' usability with locked disks, unlist  our programs and sell them world-wide, every system. What about the mainte
able programs, secret source code, hid· are discovered and given an option to nance of al I those tape recorders or disks? 
den locks, codes in ROM chips, full page become our dealers and pay us a royalty How can you ensure students will work on 
ads devoted to pirates (e.g. Atar i), and so on distributed software (or meet us in the right lesson and get their results 
on. These devices have made many pro court). As in the old sail ing days, reformed recorded on the right file? 
grams inefficient, costly to produce and pirates (privateers) make the best dealers A minicomputer acting as a file server 
support. The buyer is taxed greatly for he and we do not mind sharing the wealth . for a network of microcomputer terminals 
cannot make modifications or backup For those who do not want to cooperate, offers the best of both worlds. The student 
copies. Often he is inconvenienced by we go back in history for the remedy. The has a micro for simple programs, and he 
added expenses for backups or future English and Spanish both learned that a can use the host for more advanced work. 
modifications. Th is hurts sales and few executions were good for the morale Software development is much easier on 
angers good customers. of the troops. Small time pirates (give it to a mini with sophisticated editors, file 

There is a better way as exemplified by your friends) can be controlled by low pro systems, and author languages. 
our company, Andent Inc. We produce Ap gram cost, registration , continuing up In the January column, Mr. Savage 
ple II software for health professionals dates and documentation. It just does not reviews the options to prove the TRS-80 is 
(medical/dental systems, appointments, pay to get our programs second hand. the only acceptable choice but he makes 
hypnosis, and so on). We have been in Ancient Inc. believes a sale of software an interesting contradiction. He 
business since 1978, which makes us one is just that-the sale of programs, list dismisses the Model I, 11 , and Ill ' s lack of 
of the oldest software houses for micro ings, source code, backup capabil ity . . . a color by noting " ... color circuitry which 
computers. We are making a profit .. . and complete sale. Our customers do not buy produces a pretty display but adds ab
always have. We pay our bills and pro- a disguised lease-they buy and own our solutely nothing of value to 99 percent of 

12 • BOM/crocomputing, May 1982 Reader Service tor lacing page .,,.13



APPARAT'S 
NEWDOS/80 Version 2.0 

INCLUDES 
MTC QUE CAROTM 

Enhanced version of NEWDOS/80 featuring: 
• Model I doub le density support 
•D irectory si ze is tr ipled 
•Dynamic merge of BASIC 

programs 
• Peri ph era l handling rout ing 
•Enhanced DISASSEM BLER 
•I nc ludes SUPERZAP and more! 

• En hanced Model I/Mode l Il l 

• Select ive c lea ring of variables 
•Page by page lis t ings of BASIC 

• Command chai ning 

Speci fy MODELI or MODELl ll . ... .. . . . . . . . . . . .. . $149.00 

Michael Shrayer's 

ELECTRIC PENCIL 
VERSION II 

for 
Model I and Model Ill 

An expanded version of the cr it ically ac
claimed original word processing system! 
Includes all features of Version I plus many 
new extensions. Runs under most disk 
operating systems, has improved video 
text handling, loads any ASCII fi le for 
editing (including BASIC fi les). single sheet 
mode for pr inting on letterhead and more! 
Simple to use, features 2-key commands. 
An incredible package at an incredible 
pr ice! 

SPECI FY MODEL I OR Il l 
Disk Version ....... . .......... . S79 .95 
Tape Version .. . .. . ...... . . . ... . $69 .95 

Let your TRS-80™ Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by David Stambaugh 
chec ku p f o r your MODEL I or 

MODEL Il l. TH E FLOPPY DOCTOR-Version 3 
sector o f single or 

40-. 77-, or 80·track disk 
drives. Tests motor speed, head positioning, 
controll er funct ions, status bits and provides 

lo g g i ng . THE MEMORY 
DIAGNOSTI C checks for proper write/read, 
re fre sh , executabi l ity and exclusivity of all ad 
dress locat ions. Includes both diagnostics and 
compl ete inst ruction manu al. 

SYSTEM DIAGNOSTICS . $24.95 
. .... . ... . $29.95 

1001 

THE CUSTOM TRS-80™ 

THINGS TO 
00 WITH YOUR 
PERSONAL COMPUTER 
BY MARK SAWUSCH 

333 pages ..... $10.95 
333 pages. written in simple terms. of 
" what-to-do" and " how-to-do-it" . Suitable 
not only for microcomputers, but for pro
grammable calculators as well. Includes 
program listings, formulas, a glossary of 
computer terms and more ! Definitely a 
MUST BUYI 

"TRS-8QTM DISK AND 
OTHER MYSTERIES" 

by Harvard C. Pennington 
132 pages written in PLAIN ENGLISH packed 
with HOW TO information with details, examples 
and in-depth explanations. Recover lost files and 
director ies. remove fi le protection . make BASIC 
programs unlistable. How to use SUPERZAP. 
recover from DOS errors and MORE ' 

TRS-80™ DISK . ..... . .... . . $19.95 


"OTHER MYSTERIES" 

VOLUME II 


by James Farvour 
" MICROSOFT™ BASIC DECODED & OTHER 

MYSTERIES for the TRS-80™" is a primer for 

the internal workings of cassette and di sk 

BASIC. More than 300 pages of explanations, 

examples and comments about the Level II 

ROM. 

MICROSOFT™ BASIC DECODED $24.95 

"OTHER MYSTERIES" 

VOLUME Ill 

by Dennis Kitsz 

More than 300 pages of practical hardware and 
software modifications and projects. Discover 
the mysteries of " THE CUSTOM TRS-80™"! 

. ... $28.95 

"OTHER MYSTERIES" 

VOLUME IV 


BASIC FASTER 

AND BETTER 


Time -tested and proven techniques and 
routines that can be used in hundreds of ways 
to make your programs smaller, faster and 
better. 
BASIC FASTER & BETTER . . . .. $24.95 
BFBLIB subroutines diskette .. . . $19.95 
BFBDEM demonstration diskette $19.95 

TRS-80 is a trademark ol th e 
Radio Shac k Division of Tandy 
Corpora tion . DATALIFE is a 

tr ademark of VERBATIM. PLAIN 
JANE , AIOS·I, AID S-Ill , CALCS·lll. 

CAL CS·IV. MERGE-Ill are 
trademarks ol MTC 

'1992 by M• t• Technologies 
Corporation 

... 


MOST ORDERS 

SHIPPED WITHIN 


ONE BUSINESS DAY 


24 Hr. Bullet in Board 

(216)289-8689 


MICRO SYSTEMS SOFTWARE'S 
DOSPLUS 3.4 


Fast. Smooth. Easy. Maximum features and powerful options: 
•M ult i-key, mult i-array BASIC sort • Tape-to-Di sk/Disk-to-Tape ut i li ty 
• Contro lled screen entry • More reliable, much improved 

(INPUT @) BACKUP 
•TOTAL device routing supported • Can read 40-t rack di sks in 

in DOS and BASIC 80-t rac k drives 
• Last DOS command is repeatable •200 + page user's guide (i ncludes 
•DISKDUMP ut il ity and more! technical reference section) 

Specify MODELI or MODEL Ill .. .... .. ... . ... . . . . $149.95 

CALL FOR AVAILABILITY 

PRICES IN EFFECT 
THA U 

May 31, 1982 
Prices. Specif ications. 

and Offerings subject to 
change without notice . 

8205 


WE ACCEPT 
•VISA 
• M ASTER CH ARGE 
• CHE CK S 
• MON EY OR DERS 
• C.00. 

co mpatabil ity 

programs 

A compl e te 


completely checks every 

doubl e densi ty 35-, 


compl e t e e rror 

For MODEL Ill 

•Add S 3.00 for shipping 
& handling 

• S3.00 EXTRA for C.O.D. 

• Ohio residents add 6.5% 
sales tax. 
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its educational and business uses." Then, 
with the emphasis of a boxed headline 
notes "the real world is full of sounds so 
why should programs be silent?" Well, the 
real world is also full of color so why 
should programs be monochrome? When 
was the last time you saw a textbook, par
ticularly one for elementary grades, 
without color? Color can add significantly 
to educational programs by providing 
more attractive displays and highlighting 
certain statements or portions of 
graphics. 

Ron Ginger 
Framingham, MA 

Finances Rule 

Mr. Ginger raises several interesting 
points. In some respects, education does 
(or should) operate like a business but in 
many ways it is completely different. 
Public educational agencies operate (if 
one may use that word loosely) like a 
business that is perpetually on the verge 
of bankruptcy. Educators cannot raise the 
margin of profit slightly to bring in a few 

communicated, would be to have eight or 
ten micros and dozens of programs rather 
than one micro, one mini and perhaps one 
program for the mini. (The use of "would 
be" is deliberate because most of us are 
struggling to get a half-dozen micros.) My 
computer prices may be somewhat off-I 
stopped pricing them a few years ago 
when the capacity of the micros became 
great enough to do the job - but you get 
the idea. (Have you priced a mini program 
lately? How many teachers or srudents do 
you suppose are able to program a mini?) 

I believe Mr. Ginger underestimates the 
power of a micro in the hands of a com
petent programmer. ts he aware that pro
grams may be merged? That variables 
may be passed from program to program? 
That programs can be chained? These 
and other techniques can be used, if 
necessary, to overcome the shortcomings 
he sees in the micro. Why, one little Model 
Ill disk can hold enough programs and 
data to keep him busy for months! 

Just a couple of key punches and my 
Model Ill has a very sophisticated editor; 
the file system will do far more than I have 
had need for in educational or business 
programming to date; authoring programs 

"Educators cannot raise the 

margin of profit slightly to 


bring in a few more dollars." 


more dollars and they cannot purchase 
raw materials more cheaply. They con
tinually fight for operational necessi
ties. If you doubt this, ask any teacher, 
administrator, board member or even 
custodian. 

In education, you develop a means to 
get the most for every dollar spent-not 
just in fairness to the taxpayer but 
because the ratio of dollars to needs is so 
low. After a few years, you forget that the 
whole world does not operate the same 
way. Therefore, I beg to be forgiven for not 
stating that which is obvious to those of 
us in the field. 

Mr. Ginger may be surprised to learn 
that I would like nothing better than a net
work consisting of a minicomputer and 
two or three (or more) dozen microcom
puters. That kind of setup simply is not in 
the cards for 99.9 percent of the public 
schools in this country. Choices must 
be made. 

My choice, and the choice of the great 
majority of educators with whom I have 

as well as other authoring languages are 
just a punch away. If the Model Ill does 
not have enough power or storage space, 
there is the Model II, and, of course, the 
Model 16 (Is that a micro or a mini?). The 
long and short of it is that you learn to 
make do with what you have and the 
Model Ill will do plenty. 

With regard to color and sound, Mr. 
Ginger again misses the point. You can 
add sound to a TRS-80 for $10 or less, so 
why not use it-even school budgets can 
produce an occasional $10. Color, on the 
other hand, costs a bundle. There is the 
additional cost of the micro itself (or a 
trade·off in more limited features), and the 
extra cost of a color monitor is significant. 
My personal feeling is that the additional 
cost is not justifiable unless color is an in
trinsic part of the topic at hand. 

I would like to take this opportunity to 
welcome the reader to the real world of 
educational finances. Now, would you like 
to increase their taxes so that their 
schools will not have to make such 

choices . .. but didn't I hear that the citi
zens of Massachusetts recently decided 
to do just the opposite? 

Earl R. Savage 
Colonial Beach, VA 

Video Screen Dump 

notlced in the February 1982 In
put/Output column that R.S. from Madi
son, WI was interested in printing his 
chess board to send through the mail. I do 
not play chess so subseQuently I know 
nothing of the software program he is us· 
ing. However, I have developed a small 
program (see Program Listing 1) that may 

10000 FOR !=15360 TO 16383 STEP 64 
10010 FOR 11=0 TO 63 
10020 LPRINT CHR$(PEEK(I•Illli 
10930 NEXT Il 
10048 LPRINT • • 
18850 liEXT I 
18060 RETURN 

Program Listing 1 

solve his problem if the chess game soft
ware is in Basic. The code prints an exact 
duplicate of the video screen when called 
as a subroutine from the Basic program. It 
prints all alphanumerics and graphics. 

If you want to place a left margin in
dentation, add a line between 10000 and 
10010 to LPRINT STRING$(SP% , 32);. 
SP% determines the indentation and can 
be changed by the operator. 

I have used this little subroutine many 
times and have had no problem with it 
R.S.'s only problem will be to find the lo
cation in the chess software to call the 
subroutine. 

Gerald E. Ives 
East Syracuse, NY 

Burn the Brat 

I would like to take my TRS-80 down to 
the middle of Portland and burn it, but I 
don't have the money to replace it. 

I did not purchase my Model Ill from 
Radio Shack, and it has TEAC drives in
stead of the Radio Shack standard. Also, 
it is hooked up to a reconditioned IBM 
Selectric typewriter. All of this was fine 
with me, until my troubles began. 

First was the autocratic printer control. 
I could not get the brat to follow the Scrip· 
sit format commands. For four months I 
went around in circles between the dealer, 
the man who adapted the Selectric, and 
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Radio Shack. No one knew anything. 
Fina lly, one of the Radio Shack people 
care lessly dropped a remark about forms, 
and that sl im c lue led me to the DOSPLUS 
Forms command, and now I can pr int. The 
TRSDOS Forms command is insufficien t 
to do the job. 

The modem I purchased works fine, bu t 
after I bought it, I discovered that I cou ld 
not use it wi thout a program. Then I 
discovered I could not talk to the brat in its 
own language without an edi tor/assem
bler, and on ly Radio Shack knows whatal l. 
I was beginning to feel that I had bought a 
car that would steer only to the right. 

And that blessed Sc ripsi t. It works we ll, 
as far as it goes. Bu t, it will not cooperate 
wi th either of two Dvorak keyboard pro
grams. The end-of-file marker is not the 
same as that used by the operating 
system programs, so I have been unable 
to use its ed iti ng fac i l ities on other pro
grams, such as Fortran, or Basic. And the 
sil ly Scri mp reboots every time I need to 
read the di rectory, which means resetting 
the forms each time. 

"/ will not 

tolerate Radio 


Shack's attitude." 


Thinking I could improve things, I 
foolishl y went and bought the Model Ill 
update for Scripsit and I can' t use the 
th ing at al l. New programs will run for me, 
if I first convert them - that is, copy them 
onto my command disk. Scripsit is pro
tected so we ll that I cannot access it, can
not run the disk in drive 0, cannot back it 
up, and ca n use it at all, only in drive 
1. I' m not a juggler. Then, improving 
on its previous efforts, the Scrimp even 
saved a Basic program on top of a Fortran 
prog ram. 

The problems in themselves I can to ler
ate. The information curtai n I cannot. And 
Radio Shack's att itude I wi ll not . 

Si nce solving the printing prob lem, I 
have discovered (Thank you , 80 Micro· 
computing) that it is we ll known. I feel that 
both the man who adapted the Selectric 
and Radio Shack should have been able 
and will ing to give me the answer right 
away. Since Radio Shack sells its prod
ucts to begi nners, the need for special 
prog rams should be made c lear before 
purchase. Most import antly, and t he point 
of this diatribe, Rad io Shack should im· 

.,, See L1!';.I of Ad11err1sers on page 354 

prove its manners. My last visit to Radio 
Shack, an attempt to get the Scrimp onto 
a DOSPLUS disk, met not only with 
refusa l, bu t wit h demands of "Where d id 
you get th is?" , " Do you have your 
receipt?"; wit h remarks about my 
DOSPLUS disk and attempts to uncover 
other nefarious schemes by pee ling off 
my label to see what was under it; by 
checking the Scrimp disk to see if I was ly
ing and had backed it up. The f ina l affront 
was to suggest that I bring in my brat and 
have its drives operated on. 

Wel l, Radio Shack, you don' t need to 
worry abou t my TEAC drives any more. 
Not on ly wi ll the brat never come within 
scalpel distance, but neither wil l I, for any 
reason . For information I wi ll go to the 
magazines and the users groups, and 
those who pry into inner workings and put 
nasty litt le patches on things; for repairs, 
to a member of the users group; and for 
wares of whatever kind, to anywhere but 
Rad io Shack. 

Dorothy R. Mooney 
Tigard, OR 

Radio Shack Replies 

Wayne Green actively pushes sales of 
various non-Radio Shack items. Fine, but 
the customer must know what he or she is 
doing and be prepared accordingly. The 
term is caveat emptor. 

Let's look at what Ms. Mooney has and 
what her problems are (as best that I can 
sort out from her letter). 

She has a TRS-80 Model Ill, purchased 
from a non-Radio Shack source; non
Radio Shack disk drives; IBM Selectric 
typewriter for a printer; non· TRSDOS 
operating system; and a modem (model 
unspecified and unimportant). 

She has experienced the following 
problems: Format commands from Scrip
sit are not handled properly; utilization of 
a modem requires some software; pro
gramming in machine language requires 
an editor/assembler; Scripsit will not work 
with either of two Dvorak keyboard pro
grams she has; and Scripsit will not run in 
drive 0, cannot be backed up or accessed 
in any way and will only run in drive 1. 

I suspect the need for machine Ian· 
guage programming stemmed from the in
ability of Scripsit to send proper com
mands to the IBM Selectric. There have 
been a number of articles in several 
magazines about Selectrics and that 
could be considered " general knowledge" 
but we do not have the capability to test 
every possible device that will connect to 
one of our computers. We have sa id it over 
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When you receive our catalog, 
Set ot 8 NEC 4116 ns "1th 1nstruc11ons Guarantee<! one tull ye.Ar

you get with it our commitment MODEMS 
to help you keep it up to date. MODEL I, Ill SOFTWARE NOVATIQN CAT ACOUSTIC 145 00 

Unlike most catalogs that are LAZY WRITERMOOI NOVATION O·CAT DI RECT CONNECT 165 00 
LAZY WRITER MOO 111 NOVATION AUTO·CAT AUTO ANSWER 219 00obsolete the moment they're UOS 103 LPDIRECT CONNECT 175 00 

printed, ours was specifically PROSOFT NEWSCRIPT MOO I. 111 UOS 103 JLPAUTO ANSWER 209 00 
0 C HAYES STACK Sman Modem 249 00 

MICROPROOF SPELLING CHECK 

PROSOFT MAILING LABELS MOO I. Ill 
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SOFTWARE FOR MOD II 
SOFT 

CROSOFT BASIC-80 299 .00 
MICROSOFT BASIC COMPILER 319.00 
MICROSOFT FORTRAN·80 369.00 
COBOL 80 .599.00 

MICRO PAO 
WOROSTAR 1• ' 310.00 
MAIL MERGE IREOUI RESWOROSTAR)'m 110.00 
SPELLSTAR !REQUI RES WOROSTAR)•m 199 .00 
SUPERSORT•m ' 195.00 

. 21.95 OATASTAR •m ' 245 00 
16K RAM SPECIAL . Tracks . w1lh CALCST AR 1m ' 239 00 

Set ol 8 NEC 4116 ns with instructoons OTHER CP/M"' SOFTWARE 
SPELLGUARO 239 .00 

MO 525·01 . 10. 16 26 50 SUPERCALC 229 .00 
MO550·01 . 10. 16 44 .50 COMMX TERMINAL SOFTWARE 82 .00PRINTERS dBASE II 599.00 
FO 32 or 34-9000 36 00 
MO 557-01 . 10. 16 54 95 

ANAOEX OP 9500 5 00 P& T CP! M• MOO 11 TRS·80 175.00 
ANAOEX OP 9501 1295 00 FO 32 or 34 ·8000 45.60 C BASIC 2 115.00 
C·ITOH F·10 40 CPS PARALLEL 1595.00 FD 3H001 48.60 PASCAL Z 349.00 
C·ITOH 45 CPS PARALLEL 1770 00 PASCAL MT+ 439.00 
C·ITOH 40 CPS SERIAL 1870 00 DYSAN PASCAL/ M 205.00 
cPSON MX·80 SCALL 5V. . SS/00. BOX OF 10 45.00 SYSTEMS PLUS 
EPSON MX·80 FIT SCALL Gil. AIR. A/ P. PI A 1799 00 
EPSON MX·100 GRAPHIC SCALL CONDOR I 519.00DISKETTE STORAGEEPSON GRAFTRAX 90.00 CONDOR 11 .&49.00 
IOS·445G PAPER TIGER 779 00 5Y. .. PLASTIC LIBRARY CASE 2.50 
IOS·460G PAPER TIGER 945 00 5·· PLASTIC LIBRARY CASE 3 50 FAN FOLD PAPER (Prim F.O.B. S.P.)IOS·560G PAPER TIGER 1195 00 PLASTIC STORAGE BINDER WITH INSERTS 9 95 
IDS PR ISM 80 WIOCOLOR 1099.00 PROTECTOR 5Y. .. 23 95 9Vi x 11 181b WHITE3.000 o:! 29 .00 
IDS PRISM 132 W/COLOR 1799.00 PROTECTOR 8.. 29 95 U 118x1 1 181b WHITE 3,000 o:! 39 00 
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SUPPLIES Now you can use your Epson printer
AVERY TABULABLES 
I 0003''1 x15/ 16 8 49 
3.000 3''1 . 15/ 16 14 95 without wasting computer time. 
5 000 3''1 • 15116 19 95 

TWO NEW 'OTHER MYSTERIES' Alpha Byte is proud to 
BOOKS 
THE CUSTOM TRS·BO 24 95 
MICROSOFT 8ASIC FASTER ANO BETTER 24 95 introduce the Microbuffer: 
CORVUS 
TRS-80 MOD I, II , Ill 
Coniroller . Ca setP S Opera11ng Syslem . A&T 
5 MEGABYTES 3245 00 
10 MEGABYHS 4645.00 
20 MEGABYTES 5545 00 
MIRROR BACK·UP 725 .00 

SPECIALS 
SPECIAL NO. 1 
TRS·80 OISK ANU OTHER MYSTERIES. BOX OF VERBATIM 
OISKS. PLASTIC LIBRARY CASE 44 50 

SPEcCIAL NO. 3 
NEWOOS/ 80 2 0. BOX OF VERBATIM DISKS . PLASTIC LIBRARY 
CASE 149 00 

SPECIAL NO. 4 
MICROSOFT BASIC COMPILER . BOX OF VERBATIM DISKS . 
PLASTIC LI BRARY CASE 179 00 

SPECIAL NO. 5 
MICROSOFT BASIC DECODED ANO OTH ER MYSTERIES. BOX OF 
VER BATIM OISKS . PLASTIC LI BRARY CASE 49 95 

DOUBLE DENSITY SPECIAL 
PERCOM DOUBLER II . NEWOOS/ 80 . BOX OF VERBATIM DISKS. 
PLASTIC LI BR ARY CASE 279 00 

COMMUNICATION SPECIAL MOD I & Ill 
NOVATION MODEM . OMNITERM TERMINAL SOFTWARE 
ACOUSTIC SPECIAL !CAT) 219 00 
DIRECT CONNECT SPECIAL (D·CAT} . 239.00 
SERIAL CABLE 25.00 

DISK LIBRARY SPECIAL 
RACET DISKCAT CATALOGING PROGRAM . HIP SORT (50 OISK 
CAPACITY). 50 SllCK·ON DISK LABELS 59 95 

TRS·80 GAMES 
All games are dis~ versions Casse11e versions may nol De 
ava1laDle . 
TEMPLE OF APSHAI 34 95 
HELLFIRE WARRIOR 34 95 
STAR WARRIOR 34 95 
RESCUE AT RIGEL 24 95 
CRUSH . CRUMBLE & CHOMP 24 95 
INVADERS FROM SPACE 17 95 
PINBALL 17.95 
STAR TREK 3 5 17.95 
MISSILE ATTACK 18.95 
STAR FIGHTER 24 .95 
Z·CHESS 111 24 .95 
ADVENTURE NO 1. 2. & 3 34 95 
ADVENTURE NO 4. 5. & 6 34 95 
ADVENTURE NO 7. 8. & 9 34 .95 
OUEL·N·ORDIOS 17.95 
STARFLEET ORION 21 .95 
INVASION ORION 21.95 
Dl YMPIC DECATHL ON 24 .95 
MON TY PLAYS MONOPOLY 31 .95 
SARGON 11 31 .95 
BLACKJACK MAS TER .. 27.95 
ROBOT ATTACK . 17.95 
GALAXY INVASION 17.95 
SUPER NOVA 17.95 
TUESDAY MORNING QUARTERBACK 26.95 
LUNAR LANDER 18 .95 

Improve efficiency by adding a 
Microbuffer to your Epson printer. 

Your computer is capable of 
send in g data much faster than 
your Epson is capable of printing 
it. Because of this you and your 
computer spend a lot of time just 
waiting for the Epson to finish 
printing one line before the next 
can be sent. 

You can recover this wasted 
time by installing the Microbuffer 
buffered Centronics-compatible 
parallel interface, from Practical 
Peripherals, Inc. It will allow you to 
print and process simultaneously 
by storing computer output in an 
external RAM buffer until the. 
printer is ready for it. You regain 
control of the computer and may 
continue processing while the 
Epson is still printing. 

MBP·16K PARALLEL 
INTERFACE · 16,394 BYTE 
BUFFER .. ............ .. 159.00 
The MBP-16K Centronics-com

patible parallel interface features a 
16,394 byte buffer for data storage 
and is compatible with standard 
Epson cables. The MBP-16K sup· 
ports all Epson printer commands 
and GRAFTRAX-80. 

MBS·8K RS·232C SERIAL 
INTERFACE· 8,192 BYTE 
BUFFERING ............ 159.00 
The MBS·SK is an RS-232 serial in· 
terf ace with an 8, 192 byte buffer. 
The M BS-SK supports seven baud 
rates (300 to 19,200), hardware and 
X-On/X-Off handshaking, and user
selectable UART settings. The MBS
8K supports all Epson printer com· 
mands including GRAFTRAX-80. 

Both the Microbuffer MBP-16K and 
MBS-8K are easy to install, they 
simply plug into the existing aux
iliary interface connector inside 
the Epson MX-80, MX-80 FfT, and 
MX-100 printers. No special user 
software is required for control. 

We guarantee everything for 30 days. If 
anything is wrong , return the item and we'll make 
it right. And . of course. we 'll pay the shipping 
charges . 

We accept Visa and Master Card on all orders; 
COD orders , up to $300.00 . 

Add $2.00 for standard UPS shipping and 
handling on orders under 50 lbs. delivered in con
tinental U.S . Call for shipping charges over 50 
lbs. Foreign , FPO and APO orders, add 15% for 
shipping . Cal iforniana add 6% sales tax. 

Prices quoted are for stock on hand and are 
subject to change with-Out notice . 

31245 LA BAVA.DRIVE, "11 

WESTLAKE VILLAGE, CA 91362 
THE MEAN CHECKER MACHINE 21 .95 
GAMMON CHALLENGER 18.95 
SPACE ROCKS 18.95 To order, or for information call: 
PIGSKIN . 17.95 
ZOSSEO IN SPACE 18 95 
ARCAOE-80 21.95 
CO MBAT 18.95 
SPACE INTRUDERS 17.95 (213)706·
SILVER FLASH . 17 .95 
MORTON "S FORK . 26.95 
PROJECT OMEGA .21.95 To use our 24-hour modem order line, call: (213) 883--8976. 

CP/M is a regislered lrademark of Oig\lal Research . 'Reg. irademark of Micro Pro lnteroallOllal Colp. 
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"We do not support 

any non-TRSDOS 


operating system." 


and over again - if a product is sold to 
work with a TRS-80 by somBOne other 
than Radio Shack and it does not work, 
you are going to have to go to that com
pany to ask for help. Thst does not just ap
ply to hardware either, but also to the 
operating system (DOS) and other com
puter programs that will run on TRS-80 
computers. 

I am sorry that Ms. Mooney did not 
realize that she would need a communi
cations program to utilize a modem. All 
she had to do was ask one of our repre
sentatives what was needed to make it 
work and if they did not know, they would 
have found out for her. Also, as s regular 
reeder of your magazine, sit she had to do 
was take s look at Frank Derfler's excel
lent article "Datacom Decisions" (August 
1981) as well ss numerous other articles 
describing computer communications. 

There isn't much that can be said about 
Scripsit not functioning with a Dvorak key
board. Scripsit has its own keyboard 
driver and it wss not designed to be used 
with a Dvorak style keyboard. 

The problem with Scripsit not working 
in Drive 0, well, I can only guess. That 
guess is she booted-up under some 
operating system other than TRSDOS 
which is furnished on the Scripsit disk. 
When she removed her system disk and 
substituted the Scripsit disk, the required 
functions of her operating system were 
removed snd it therefore !siled to func
tion. We know and state clearly that a 
"System disk must be in drive 0 at all 
times." Our instructions for Scripsit are 
for the user to place the Scripsit disk in 
drive 0 and boot-up from it, then enter 
Scripsit. After Scripsit has loaded and is 
running, remove the Scripsit disk and in
sert a System disk that you want your 
documents stored on. We advise that they 
never write to their Scripsit program disk. 

Our people ere familiar with, or at least 
can call Fort Worth to get help with, our 
products. We do not support nor are we 
familiar with any non-TRSDOS operating 
system and consequently, we cannot be 
of any help with questions regarding 
them. I apologize if Ms. Mooney was 
treated rudely in one of our stores. There 
is no excuse for that sort of behavior. 

Not mentioned by Ms. Mooney, but 
worth commenting on, is her use of TEAC 
drives. As far as we know, TEAC disk 

drives use cam-type mechanisms which 
are not able to run as fast as the required 
band type drives used in a Model Ill. If 
these type drives are used with TRSDOS 
(which expects to see a faster drive) then 
multiple problems will result. 

Bottom line?? We service and support 
what we sell. Yes, if you "bargain hunt" 
you can possibly find it cheaper but, if it is 
a TRS-80 that contains non-Radio Shack 
components-well, caveat emptor. 

Bill Walters 
Consumer Information Manager 

Tandy/Radio Shack 
Fort Worth, TX 

Ribbon Fix 

For Okidata Microllne 80 printer owners 
whose printers occasionally eat ribbons, 
here Is a quick solution to the problem. 
Take off the gray and clear plastic cover 
over the print head. If the shafts on which 
the ribbons spin are a lot taller than the 
spools, you have a modified machine and 
the ribbon should work perfectly. If it does 
not work properly or if you have the short 
shafts, you may watch your ribbon get 
eaten by the gears winding the spools. 

When the spool gets to the end, the rivet 
is supposed to slide the reverse bar 
across and start the spools winding in the 
opposite direction. The pin In the large 
gear which turns the spool from under
neath is too small. When pulled hard the 
spool sometimes jumps off the pin and 
lets out about five inches of ribbon to 
dangle down Into the hungry gears. The 
solution to the problem Is to anchor the 
spools down to the gears so that no mat
ter how hard the ribbon pulls on the spool, 
the spool will not jump off the pin turn
ing It. 

If you have the tall shafts, the fix is 
easy. Find two fahrenstock clips and drill 
them out to a size slightly smaller than the 
spool shafts. After the ribbon spools are 
in place, slide the clips down the shafts 
until each rests tight against the spool. 
When you change ribbons (which people 

1~~'"'-'
I 
@ 

NEW HOLE 

WA SHER OVER 
NYLON GEAR 

Figure 1 

do not do nearly often enough) remove the 
clips with a pair of pliers. 

If you have short shafts, you cannot just 
replace them. They are hot-pressed in 
place and come as part of an expensive 
complete drive unit available only from 
Japan. Instead, remove the spools of rib
bon. Remove the clip holding the washer 
on. Remove the washer and drill a hole in 
the washer directly opposite the offset 
hole (see Fig. 1.) Make your hole the same 

.....-- • 10 MACH INE SCREW 
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.....__RIBBON SPOOL 
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SMALLE R THA N THE MACH INE SC REW 

Figure 2 

size and the same distance from the 
center as the offset hole. Reinstall the 
washers and clips. Place the spools back 
tightly on the shafts. Using the bolt cut
ters on your wire crimpers, cut two #10 
machine screws to 11/16". Drill through 
the spool hole, through the hole in the 
washer and into the nylon gear the spool 
sits on. Thread the screw down through 
the spool until the head is snug against 
the spool (see Fig. 2). Now when the rivet 
pulls on the switching mechanism, the 
spool cannot pop off the shaft. 

C. Howard Johnson, Director 
Maine Computer Network 

Mount Desert, ME 

Legalized Rip-off? 

Does your GM dealer refuse to work on 
your GM vehicle until he replaces the 
Sears tires you put on it? 

I recently purchased a Radio Shack 
TRS-80 Model Ill computer with 16K of 
memory and planned to add 32K of mem
ory and two disk drives. A few months 
after purchase (more than 90 days) the 
system would not start up properly so I 
took the machine to Radio Shack for re
pair. It came back from the "experts" with 
exactly the same problem. They took it 
back to the shop again and fixed it by 
replacing the 16K of memory and left out 
the center screw in the back which holds 
the chassis to the housing. I paid for the 
labor and the new parts ($68.34) and asked 
for the original memory chips which they 
removed. Radio Shack's answer was they 
were "not available." 
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Does removal and replacement of cus taking It to another outlet to have the disk when wtJ service a computer. Defectives 
tomer-owned property without customer drives added. are rtJturned If requested when the com· 

consent constitute theft or just a legalized Only a few computer shops do this type puter Is brought in for service. 

rip-off? of work so it appears the Radio Shack • If requested, we will call the cus


ts there any evidence In the Industry customers will be forced to put up with tomer with an estimate before doing the 
that Radio Shack's memory chips (Motor· this customer-be-damned attitude until work. If he chooses to do it himself, we will 
ola In my case) are as good or better than more independent service centers are es stop, return the computer, and charge him 
semiconductor industry standards? tablished. a checkout fee. 

Meanwhile I wonder if the above policy Any repair service, for any product, can 
does not constitute a restraint of trade. be e/tpected to remove and replace defec
Are other Radio Shack customers experi tive parts. It Is part of the repair process 

"Are Radio Shack's encing this same type of difficulty? Are and hardly a rip-off. As to our chips, we 
there others who would be interested in test and screen them quite thoroughly, rememory chips as good pursuing a class action suit? gardless of vendor, and we believe them 

Richard L. Bates to be of top quality. But any chips, theirs as or better than Camillus, NY or ours, can go out. 
semiconductor If Mr. Bates has trouble with a Radio 

Shack Repair Center, and will furnish me industry standards?,, with all the details, I will be happy to do all 
Radio Shack Replies I can to ensure his satisfaction. 

Ed Juge, Director 
Richard L. Bates' letter voices two Computer Merchandising 

When I decided to add two disk drives I basic complaints: Tandy/Radio Shack 
purchased 32K of NEC memory chips PIN We did not return to him the chips Fort Worth, TX 
4116 and put it into the memory board which were replaced in his TRS-80. Based 
sockets. Four times I ran a memory verifi· on the price he paid, and labor, we prob· 
cation program which checked each ably replaced only two or three chips, not· 
memory location 256 times without error. the whole set. We will always return parts, Dissatisfied Customer 
Then I took the machine to Radio Shack if requested ahead of time. He probably 
for installation of the disk drives. The clerk did not ask until the chips had been I am an enthusiastic owner of a TRS·BO 
told me that the repair center (which ap thrown away, and truly were "not computer. As such I am always on the 
pears to be a subcontractor to Radio available." look-out for new programs and products. 
Shackl would remove my memory and re Our repair center was wrong to indicate Recently I ordered three programs and 
place them with Radio Shack memory (at that they could not install Radio Shack a joystick from Big Five Software, a com
a cost of $200 versus the $38 I had paid) disk drives in a Model Ill because it conpany which advertises in 80 Microcomput
before installing the disk drives. I did not tained another vendor's memory chips. ing. Two weeks after I sent the order, I 
go for this rip-otf (under the guise of com· Our policy on non-Radio Shack RAMs is received a form letter stating that two of 
pany policy) so I took the machine home that we will: the programs were no longer available 
and removed the added memory before •Replace defective chips as requirfld Conrinuer.t on page 24 

AUTHORIZED TRS so(ll) DEALER #R491 
• 

I 
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Model Ill 16K RAMTRS-80 ' Color Computer With 
Model Ill, BASICExtended Color BASIC 26- 4002 

Model II, 64K$839.00 

WE ACCEPT CHECK, MONEY ORDER, OR PHONE ORDERS WITH VISA OR MASTERCARD. SHIPPING 
COSTS WILL BE ADDED TO CHARGE ORDERS. DISK DRIVES, PRINTERS, PERIPHERALS, ANO SOFT· 
WARE-YOU NAME IT, WE'VE GOT IT. WRITE OR CALL FOR OUR COMPLETE PRICE LIST. 

C & S ELECTRONICS, LTD. 32 EAST MAIN ST. MILAN, MICH. 48160 
...-118 (313) 439·1508 (313) 439-1400 

C & S ELECTRONICS MART IS AN AUTHORIZED TRS 80 ' SALES CENTER STORE #R491 

.-See List of Adverti sers on page 354 80 Microcomputing, May 1982 • 19 



WHY IS THE ALPHA JOYSTICK 
SUCH A SUCCESS ? 

Because of games like these . 

THE LATEST BLAST 
FROM BIG FIVE ... 

~DEFENSE 
~COMMAND 

··=· · • 
SCARFMAN 


DEFENSE 
COMMAND 
Big Five has done it again! Now the most popular•
arcade game of all time has a fascinating new twist. 
The Invaders are back! You are alone . va lianlly 
defending the all important nuclear fuel cannister 
stockpile from a convoy of th ieving aliens who 
repeated ly break off and attack in precision forma
tions. An alien passes your guard. swiftly snatching 
up a cannister and flying straight off . Quick' you 
have one last chance to blast him out of the sky. 
Great action and sound' 

SCARFMAN 
THE LATEST ARCADE CRAZE now runs on your 
TRS-80 . 
It · s eat or be eaten . You control Scarfman around 
the maze. gobbing up everyth ing in your path. You 
attempt to eal it all before the monsters devour you . 
Difficu lty increases as game progresses . Excellent 
high speed machine language action game. From 
The Cornsoft Group. With sound . 
CAUTION : Played with the Alpha Joystick. Scarfman 
may become addict ive . 

SUPER NOVAC LUNAR LAN DER ATTACK FORC~ METEOR MISSION 11• 
Asteroids lloat ominously around the As a vas t panorama moonscape scrolls As your ship appears on !he baltam al Your ship comes out ot hyperspace As you look down on your vie w. 
screen You must destroy the aste roids by select one ot many lanoing s1gh1s the maze . elghl alien ships appear on the under a convoy ol aliens . You destroy astronauts cry out lot rescue. You must 
oelore they destroy you! (Big asteroids The more perilous the spot. !he more top . all traoellng dlreclly al you • Yau every one . Bui anolher sel appears . maneuver through the asteroids & 
break Into ll ltle ones.) Your ship will points scored -i i you can land sa lely move toward them and ti re missi les . But These seem more Intelligent. You meteors . (Can you get back to !he space 
respond to thrust, rotate . hyperspace You control LEM main engines and side the more aliens you destroy , the las ler ellminale them. too. Your tuel supply Is Slallon?) Fire lasers 10 destroy the 
and lire . Watch out lor that saucer with as tero ids. but walch out . !here could be lhruslers AO sol utely !he bes! use ol the remaining ones became . II you get diminishing. You must destroy two more 
the laser' As reviewed in ~ay 1981 Byte TRS·SO graphics we have ever seen ' too good you must endure the " Flag · sets be lore you can dock . The space an alien FLAGSH IP lurking. Includes 
Magazine . From Advenlure Internat ional Wlfh ship " ... With sound eltecls ' station is now on your scanner. .. Vflth sound ellec ts' 

sound sound! 

TALKING ROBOT ATTACK 

INCREDIBLE ! This amazing game actua lly TALKS 
wilhoul a speech synlhesizer, through lhe casselle 
AU X plug . 

You are armed with just a hand held laser In a 
remote section of the space stat ion you encou nter 
armed robols. some march lowards you. some wail 
around corners. Watch ou t. lhe walls are elec1ril1ed . 
Zap as many robols as you dare before escaping 
into a new seclion where more robols await you 
The struggle cont inues. With Joystick action and 
VOICE OUTPUT . th is game will amaze you 

VOICE OUTPUT! 

GAME PRICES 

16K Level 2, Mod 1 + Mod 3 Cassetle: $15.95 
32K Level 2, Mod 1 + Mod 3 Diskette: $19.95 
All games on this page are " Alpha Joystick 
Compat ible:· They may be played w ith or 
wi thout joys tick (using arrow keys). 

Toll Free 

Order Line 


(BOO) 
221·0916 

ADD $2.00 PER ORDER FOR SHIPPING Jr,,NO HJr,, NDLtNG. 
WE ACCEPT VISA, MASTERCARD. CHECKS, M.O. 
C.0 .0 . ADO $3.00 EXTRA. ~ALPHA Products NY RESIDENTS ADD SALES TAX. ~[EB 
OVERSEAS, FPO, APO: ADO 10%. 
DEALER DISCOUNTS AVAtL>.BLE. - -



!Model I 
version 
shown )THE 

When you buy 
an Alpha Joystick 

and games together, 
deduct up to $14.00 

from your order. 
MODEL 1 OR 3 

ONLY 
$39.95 

MODEL I OR 111. SPECIFY WHEN ORDER
ING. PRICE INCLUDES ATARI JOYSTICK + 
AL PH A INTERFACE + INSTRUCTIONS 
DEMO PROGRAM LISTING. 

Joystick + 1 game : Deduct $ 6.00ALPHA 
Joystick + 2 games: Deduct $ 12.00 ' JOYSTICK Joystick +3 games: Deduct $14.00 

" If you purchase Alpha's Joy
sti ck you get the exqu isite 
pl easure o f enjoy ing (action 
games) to the lim it of arcade
sty le reali sm." 

- 80 Microcomputing 
80 Rev iews, Jan '82 

14 DAY MONEY BACK 
GUARANTEE: If you are not 
delighted, return it w ith in 14 
days for a prompt and 
courteous re fund. 

Toll Free 
Order Line 

ORDERS ONLY. HOURS: 9 AM - 5:30 PM. E.S.T. 
FOR INFO CAL L: (21 2) 296-591 6 

800·221·0916 
ADD $2.00 PER ORDER FOR SHIPPING AND HANDLING. 
WE ACCEPT VISA. MASTERCARD. CHECKS. M.0 . 
C.0 .D. ADD $3.00 EXTRA. 

NY RESIDENTS ADD SALES TAX. /1~'\1
.,..j

OVERSEAS, FPO, APO: ADD 10%. . - . I '-- y _,'.! 
DEALER DISCOUNTS AVAILABLE 

The Alpha Joystick gives you 
real arcade action . Game pro
ducers know that it makes 
great games better. That 's why 
each month more games from 
more producers are " Alpha 
Joystick Compatible." 

There has never been a 
better time to get your A lpha 
Joystick. With so many 
excellent action games to 
choose from it 's t ime to step 
up to joystick power. 

You will find the Alpha Joy
st ick simple to use. Just plug it 
in. No modi f ication, wiring or 
batteries are requ ired , and it 's 
fully compat ible with any other 
TRS-80 accessories. The 
instructions are clear and com
plete, we even show you how 
easy it is to experiment in 

BASIC {A= INP{O) reads stick) 
and to convert BASIC pro
grams for joystick control. 

MODEL I· Plugs into any Leve l 
II keyboard (40 pin card edge in 
the back) or expansion inter
face {left side, next to printer 
port). Our latest design has a 
" mode" switch for compatibil 
ity with the many different 
producers of joystick com
patible games. 

MODEL Ill - Works with any 
Model Ill BASIC system. It 
plugs into the 50 pin 1/0 bus 
(largest edge connector under
neath, centered toward the 
rear). It will work with " Joystick 
Compatible" Model Ill games 
from any producer. 

~ALPHA Products 

79 - 04 Jamaica Ave., Woodhaven . NY 11421 .,.. ,1 (212) 296-5916 
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f0AID 
Shading Patterns 	 Raaka-Tu on disk that will run-the Digital Group Printer 

transfer works but the output is InterfaceWe have a Model II and a Radio useless. 
Shack Plotter/Printer which we use to I would like to modify Dancin Demon I am a beginning programmer. I have 
plot maps digitized from a Summa to support disk 110 of music and been trying unsuccessfully to inter
graphics "Bit Pad One." When making routines and I would like to add editor face a Digital Group printer, model 
certain kinds of maps, such as enhancements to allow insertion or DMTP-6, to my TRS-80 Model I Level II . 
choroplethics, we would like to be deletion of characters in the middle of I have 48K, one disk drive and use 
able to fill in the polygons with the music or dance routine. If any of TRSDOS 2.3 and TRSDOS 2.3B operat· 
various shading patterns. The pro your readers have developed or know ing systems. I need to know the wiring
gramming for this is beyond our level of such enhancements I would be in connections from printer to TRS-80. 
of experience. Are there any readers terested in hearing from them. Will this printer work without addi
with any programming capability to Robert Alston tional software? 
help us with this problem? We would 2385 Placid Way Jim Mcleod 
also like to hear from other Plot Ann Arbor, Ml 48105 10371 Ainsworth Crescent 
ter/Printer users to exchange ideas Richmond, British Columbia 
and experiences in general in this Canada V7A 3V5 
relatively undeveloped area. 

Steve Maynard Printer Patch 
Geography Extension Program 


#8 Stewart Hall I have a TRS-80 Model I with one disk 
 G orS?University of Missouri drive and 32K, modified by Radio 

Columbia, MO 65211 Shack for lowercase use. I have been 
 While my Epson MX-70 is an ex

using a Selectric typewriter modified cellent printer on the whole, the lower
by Computer Devices of California. case g looks almost identical to the 
This system works well as a word pro lowercase s, and my clients (I am a 
cessor using the Electric Pencil withLine-feed for VisiCalc translator) are highly dissatisfied. 
the Penmod patch. Does anyone have any ideas for up

I have a Model I and VisiCalc, which r have tried to use the Radio Shack grading this printer (possibly by 
does not have all the pluses that the Scripsit, but am unal:lle to get a proper switching to a different ROM and a 
Model II and Ill versions have. It is a typewriter carriage return. Does any new printing head) that will either give 
fantastic program, but r would like to one know of a patch that would enable me descenders or else a small g that is 
be able to create a program line-feed, me to use my setup with Scripsit? the same shape as the capital one, but 
without having to wait for the print Milton Tuerk, M.D. simply smaller? 
head to travel across a blank line. Has 250 Hospital Road Dr. S. Himelstein 
anyone accomplished this? Patchogue, L.J., NY 11772 Maalot Dafna 4515 

Paul E. Shafer Jerusalem 
Ahsahka, ID 83520 Israel 

Type Font Wanted 
We need a daisy-wheel printer printMove those feet! 	 Super Model I 

wheel with an Orator type font. A Bulle
I read with interest Bettye Hollins' tin type font would be an acceptable I own a TRS-80 Model I. I would like 

article "Two Transfers Please" (80 substitute. to use several of the Model Ill's fea
Microcomputing, February 1982).1 also We put the roster of our conference tures on my Model I. How do I program 
have Micromusic, but I use it infre attendees on the TRS-80 Model II and repeating keys , screen print, and shift 
quently due to inability to successfully need some way to print the badges in a lock (for output to my line printer)? 
load it to disk as well as the limited large size type that is readable. How can I CLOAD from cassette 2? 
tape 110 for music text. I am writing to Any suggestions on where we might How can I patch Debug so it will work 
see if any of your readers have similar purchase this would be appreciated. with the Expansion Interface? 
success with two other products: Harriett Heineman Al Kiss 
Raaka-Tu and Dancin Demon. Retail Advertising Conference 29 Hawkedon Circle 

Although I have NEWDOS 2.1, I have 67 East Oak St. Rexdale, Ontario 
not been able to create a copy of Chicago, IL 60611 Canada 
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2 Printers. 
PRI NTSWITCH 

Have 2 printers on line at all times and select printer t or 
2 by means ol a conveniently localed sw11ch End the problem 
ol constanlly plugging and unplugging primer cables . PRINT· 
SWITCH is a compact module that plugs onlo lhe pareffel p11n1er 
pori ol your TRS·SO and provides an edge con nector lor each 
of your 1wo p11n1ers . 11 wor s w1lh any lwo lypes ol p11n1ers : 
dol malnx. daisy wheel. ploners. TRS-80 convened seleC1r1cs. 
e1c . Assembled . tesled . ready 10 use wilh conneclor and in· 
s1ruc11ons For Model I or Ill (please specily ). ONLY .. S59 .00 

ANA LOG-SO · AWORLD OF NEWAPPLICATIONS PO SSIB LE. 
8 Q1G 1TAL MUL TI ME ERS PLUGGED I TO YOUR TRS·80'" 
\! easure Temperature Voltage Curren; L1gn1 Pressure etc 
Very easy 10 use ior e·(amo e let s reaa inou1cnannel • .: 1J 
OUT 0 ..: Se1ec1s input · ~ ano .11so Sl.:ttls !he conve1s1on 20 
A 1~P101 Puls lhe resull 1n v.wao ie A. Vo1la 1 

Specihcauons Input range 0-SV ro 0·500V Eacn crianne1 
ca n tie se110 .1 01Uereni scale 
Resarut1on 20m V (on 5V rangel Accu tacy 8 Olis~ 5% I Pon 
Address iumoer selec1ao1e Plugs in to keyboara ous or £/I 
tscreen orintes oorn Assemt>1eo ano resrea 90 oay warranly 
Comp1e1ew11n e>owet sue>Dly connector manual S139 

OISX DRIVEEXTENDER CAB LE, FREE YOUR MINI-DRIVES . 
End 1he rla1sy-cha1n mess once and !or au Fns all m1n1

dnves Percom. Aerocomp, Shugart. M1crooohs. MTI . Vista. 
Penec . Siemens. BASF Eas1 10 ins1a11 · 1us1 remove lhe drive 
cover . plug in the EXTENDER CABLE and rep lace the cover 

Now you can change and move your drives withou t dis· 
assemoly. Keep the cover on and 1he dus1ou1 High rehab1hty 
gold plated coniac1s . compuier grade 34 conouc1or cable 
Tesled and guaranteed 

Get one for each drive ONLY S8.9S 

SUPER IOR DUALITY REPLACE MENT & EXTENSION CABLES 
Highest quali ty cable and high torce . gold plaled contac1s 

ensure the ulmost 1n connection rehaD1l11y 
0 KEYBOARD TO EXPANSION IN TERFACE S2I 
@ DI SK DRIVE CABLE FO R t OR 2 DRIVES S32 
«l DISK DRIVE CABLE FOR 3 OR 4 DRIVES $45 
0 DISK DRIVE CABLE EXTENDER S22 
~ PRINTER CABLEEXTEN DER . Sl4 
tJJ 40 PIN BUS EXTENDER - 111 522 4 fl S24 
Custom cable conr19u1a1 1ons are also avallatJ le. Ca ll us 

Keep~ QU iHI/ accu1.1te time IOI 3 ye.11s. on t re11 1,1cet1 nle 
AAA n.me11es mot lflf.IU(!f ( I Gives. MOiOi".. Tt YR Q."; \ 01 
WEH HR Ml~. SFC onn ~M PM fedlu1"' l ~l flllGE ~ l 
CAlHJOAR ,1no rv 1~ n 1HO\o 1<1es tor Lc.tp Yenr Tn1~ co•r·n.1c t 
rnl){1ult? c;.111tt)I•, n111gs 111 1() rcdr o! Kcy oo.:iro 01 s1ar 01 
Ex oa ns1on lntt!r l,H t> c~nd ~ lH.! sl 111~ 1 t•i 1 m s 1 n~ E 11 lnrltHh•s 
cc1sse 11e soHwar ,.. !or srH1r•q riocil o1n e1 parcnrn q 10 .1117 DOS 
1111 c!u<1111q f.JEWOOS 80 ? 01 Or>imn.1 1 Y rn nrwrlo• ,1ilow" 
ror tunhcr e:w. n,ms1nn ror Model I Full ~ J'SSt:'111t>lea .mcl 
tesh:O Con•ph• l t: wiu1 ms.H uCth?ll\ .Hill l.iss"'llc O~ L Y 
q:i 00 'I' GJ.11111 11 ,tf1U! 1/ 00 

the .,.,os1po.•1er1u Sense 'Control moo u e 
• 8 .naus1r1at riraCle r ela~·s single ooie t:o1;0:.. 1n1c}.•11so1a1eo 

.:;ol'\1,1cts 2 Arno tiz 1 2~vous flL !aH::l'l tclou1o u1s.Jre al5o 
<.ccess1ble 10 d1111e e.1.1ern.a1 SGlra 'S tate cc tfr'S 

. aconven11mt LEDs c.ons111ntr y01so1,,,,y tne re1a1 s1a c ~ 


S1more our commanos on oas11::: 1conua 1hc 8 ·e- ilys 

. s ori 11c. .1tly -•so1a1M 1nouts 1or c11s.y C11rcc t 1n1errac1ng to 

e:riernal sw11t hes o=-io1occ1IS 1<e~p t1a s. s.ensms etc 
Sini ple I ~ P c·:>rnrn and s re~a Cn E:: s. ta1 us O' tt1(' .B 1nou1s 
Seleciat:r lc 001 address Clean . c-ompact encloseCI Design 
M semole/J res ted 90 days war1an ty Pr1.ce incru<1es oe>wer 
suoply cable connec!or suoern use•·!:. manu.11 S1S9 

YOU ASKEDFOR IT: .. EXPANOABUS.. XI . X2. XJ ANO X4 . 
CO NEC! All YOUR TRS ·80 DEVICES SIMULTANEOUSLY 
on the 40 om TRS·SObus Any C1ev1ce thal n01ma11y o1ugs 
in10 lhe keyboard Page connector .....111 also otug into tl'le 

EXP AN OAS US Tl'le X4' is snown w11 n protec tive 

covers (mcludeCl l Tne TAS-80 keyooard conrams the nus 

ar1 ers (74LS367) !or up 10 20 devices more man vou will 

ever need Using tne E!L 11 plugs either oe1ween KB ano El l 

or in lhe Screen Prm1er port Profess ional Quaf1tv gold 

plated con1ac1s Compu1er grade .lOconduc101 nt>t>on cable 

XZ SZ9 X3 S•• X4 S59 X5 57, 

Cus om conhoura11ons are also ava11ao e call us 


GREEN SCREEN 

WARNING 

IBMano all lhe " 01gg1es a1 1:: usrng green screen mon11ors 
Its advantages are now widely advertised We !eel tnat every 
TRS -80 user should en1oy the bene1t1s 11 orov1oes Bu1 
WARNING : all Green Screens are not crea1eo eQuar Here is 
what we 1ound 
•Se·Jeral are 1ust a !lat piece ol standaro colored L\JCl!e Tne 
gieen lrnt was nol made !or this purpose and is 1udgea oy 
many to be 100 oark lncreJs1ng lhe br ightness con trol will 
result 1n a fu zzy 01splay 
•Some are simply a piece of lh1n p1as1 1c film taoed onto a 
cardboard fr ame The color 1s sa1 1slac tory Dul the wOODly him 
gives 11 a poor appearance 
•One ·op11ca1!Iller " is m tac l plain acrylic shee1mg 
eFalse clarm A few pre1ena 10 reauce glare In 1ac t their 
Ual ana shiny surfaces (botn him ano Luore type ) ADO the11 
own rellec11ons 10 the screen 
•A fe w laughs One ao claims 10 ·reouce sc r e~n contrast · 
Son y genlleman bul II s 1us1 tne oppos11e One ol the G•een 
Screen' s ma1or benefit s is 10 rncreasP the con tras! oetween 
tne 1e:.: t and 1he background 
• DrawDac s Mos! are using adhesive strips to tasten 1t:e11 
sc reen 10 the om1 or ThtS me1hoO makes 11 awkward to 
remove 101 necessary per1od1ca t cleani ng All (ex cep1 ours t 
are !lat Light pens wi ll not wor reliably oec.ause ol !tie Dig 
gap be1ween lhe screen and the 1uoe 
Man y companies have been manulac1uring vroeo t1 1ie1s lor 
ycc1rs We are not lhe ftrst (some lhtnk they are L 001 we ha~e 
done our homewor k and we lh1n we man ufac1ure l he besr 
Green Screen Here 1s why 
• 11 li ts right onro 1he p1c1ure rube hke a skin oecause 11is ine 
only CU RVED screen MO LDED exactly to ine picture 1uoe 
curva1ure It is Cut prec isely 10 cover the exposed area ot 1ne 
pictu re tuoe The 111 is sucn 1na1 the static e1et 1r 1c11y is 
sull1c1en1 to keep 11 1n place• we also include some 1nv1s11>1e 
reusable 1ape for a more sec ure las1en1ng 
•The fil ter material tha t we use •S1ust rign t. not 100 dar nor 
100 hgh t The resu lt 1s a really eie pleasing display 
We are so sure tha1you wil l never take your Green screen oH 
thal we ofler an uncond1110na1 money·Oack guaran ty try our 
Green Screen for 14 da s II 101 any reason you are nor 
del19n1eo w1lh it return 11for a orompt refund 
A las worci we 1n1nk !hat companies. hke ours wM a1e 
selhng mainly oy mad snould 1st their street aooress ave a 
phoile numDer (for ques11ons and orders>-accept COOs . no1 
every one hkes le send Checks 10 a PO oox--0ller the 
-convenience of charg ing !heir purcnase 10 ma1or crea11ca1ds 
How come we are the only green screen peaple doing 11? 
01der you1 ALPHA GRE EN SC REEN today S11 50 

ADD S2 .5UPER ORDE RFDR SHIPPING AND HANDLI NG 
Al l OROERS SHIPPED FIRST CLASS MAIL 
WE ACCEPTVISA MAS TE RCHARG E CH ECKS M 0 
COO AOOS2 00 EXTRA ~·:..ALPHA Product$" 0UAN111Y OISCOU NIS AVAILABLE "='.. 
N Y RESIDENTS ADO SALES TAX 
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Percom Disk Storage 

Quality Perrnm products arc' available from 
the fo llo wing autho rized Percom retailers. 
If a Tl' til iler is no t bt.-d fo r your a rea, callf01NPUT Percom toll fre l.' ci t 1-800-527-1222 for th E' 
addres~ of a neMhy rl'taii <? r. o r lo order d ir<?r tlv 

Continued from page 19 

because of agreements Big Five Software 
has with Atari. They credited my account 
for the full amount of my check. They 
cashed my check, b11t they did not send 
that part of the order that they were able 
to fill , namely, the third program and the 
joystick. 

Robert Bauman 
Laurel Springs, NJ 

Big Five Software Replies 

Atari has been cracking down on com
panies with games that play like some of 
their games (see "Atari targets software 
pirates, " 80 News, March 1982). Atari 
threatened us with lawsuits for our 
"Galaxy Invasion" and "Robot Attack." 
While our attorneys are deciding who is 
right, we have stopped producing and sell
ing those two games to comply with 
Atari's demands. 

We ofter a quantity discount tor multi
ple items ordered. Mr. Bauman ordered 
tour items (two were Robot and Galaxy), 
which entitles him to a 15 percent dis
count. Since we could only sell him two 
items (which would reduce his quantity 
discount), we gave him the choice to ac
cept only two items at a lower discount, or 
cancel his order completely. Mr. Bauman 
completely misunderstood, saying we 
" didn't bother" to send the other two 
items. 

Bill Hogue, President 
Big Five Software 

Van Nuys, CA 

Cutting Room Goblins 

There is a gremlin in the 80 Micro paste
up room. Several paragraphs of my article 
" In Praise of Outlines" were turned 
around. On page 205, the paragraph fol
lowing the bold heading Define the Task 
should appear just before the bold head
ing Outline the Procedure on page 206. 
The paragraph that should have appeared 
on page 205 reads as follows: 

"This program will count to 10 by fives, 
giving the square roots of the numbers as 
we go along." There, we have defined the 
task. We know exactly what we are going 

2030 BS="": I NPUT"NAKE: ";B$ 
2ese BS•"" : JNPUT"llOD : ";BS 
2979 B$•"":INPUT"CITY : ":B S 
2999 BS•"":JNPUT" STATE: ":B S 
21 19 B$=•• : tNPUT. ZI P: ·~as 

Program Listing 2 

to do. On this small sample you might 
think that you do not have to define this 
simple task . But what about longer pro
grams such as a mailing list? What things 
do you want your mailing list to do? Do 
you want to be able to add or delete 
names? Do you want to be able to make 
changes or sort alphabetically by names 
or towns or by zip codes? In this example 
the need for definition is obvious. 

I have also made some changes to the 
program since it was published. On line40 
and 5000 the For . . . Next loops should 
read FOR A= 1 TO F + 3 STEP4. Alter the 
following lines as shown in Program 
Listing 2. With these changes you should 
be able to learn in 15 minutes what it took 
me 21/z years to figure out. 

The program I presented was not 
intended as an applications program, but 
as a sample of programming method. The 
full-fledged mail list program is available 
through Futureview Software, PO Box 
1295, Joplin, MO 64802. 

Dennis Drew 
Joplin, MO 

Newscript Update 

The March 1982 issue of 80 Microcom
puting carried a review of our Newscript 
word processor. That review contained 
several statements that were flat-out 
false, misleading to your readers, and 
potentially very damaging to our sales. I 
appreciate your willingness to allow me 
this opportunity ·to respond to those er
rors, as follows: 

•"There is no way to look up what you 
want to do." This is stated in a paragraph 
that insinuates our manual is like the 
Radio Shack Level II Manual. Now, our 
manual has a table ot contents, an index, 
a section called "How To .. . " , two 
chapters of commands in alphabetical se
quence, and hundreds of cross-references 
throughout the text. If that isn't sufficient 
to let someone look up what he wants to 
do, what is? All other reviews have raved 
about our documentation and said it is the 
best ever written for a microcomputer. Ac
tually, even this 80 review said that 
" Newscript has a fantastic documenta
tion . . . with a table of contents and 
index." And then it goes right on to say 
there's no way to look up what you want to 
do. Though obviously contradictory, many 
of your readers will remember only that 
derogatory statement. 

•"The greatest page number is 
999 ... " The upper limit is32767 (although 
i admit I never tried a number above 9999), 
and while even 999 is more than most peo-

Continued on p8ge 30 
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Percom's DOUBLER II , tolerates wide variations in media, drives 
GARLA D, TEXAS - May 22, 1981 
Harold Mauch, president of Percom Data 
Company, announced here today chat an im
proved version of the Company's innovative 
DOUBLER'1< adapter, a double-density plug-in 
module for TRS-80 • Model I computers, is 
now avai lable. 

Reflecting design refinements based on both 
theoretical analyses and field testing, the 
DOUBLER Il3 

, so named, permits even great
er tolerance in variations among media and 
drives than the previous design. 

Like the original DOUBLER, the DOU
BLER II plugs into the drive controller IC 
socket of a TRS-80 Model I Expansion Inter
face and permits a use r to run ei.ther single- or 
double-density diskettes on a Model I. 

With a DOUBLER II installed, over four 
times more formatted data - as much as 364 
Kbytes - can be stored on one side of a five
inch diskette than can be stored using a stan
dard Tandy Model I drive system. 

Moreover, a DOUBLER II equips a Model I 
with the hardware required to run Model llI 
diskettes. 

(Ed. Note: See "OS-80"': Bridging the TRS
80 ' sofcware compatibi lity gap" elsewhere on 
this page.) 

The critical clock-data separation circuitry 
of the DOU BLER II is a proprietary design 
called a ROM-programmed digital phase-lock 
loop data separator. - 

According co Mauch, this design is more 
tolerant of differences from diskette to diskerte 
and drive to drive, and also provides i1111111111ity 
to pe1jorma11ce degradatio11 caused by cirrnil 
componem aging. 

Circuit misapplication causes diskette read, format problems. 
High resolution key to reliable data separation 

Mauch said "A DOUBLER 11 wi fl operate 
just as reliably two years after it is installed as it 
will two days after installat ion ." 

The digital phase-lock loop ::i i o eli111i11a1es 
the need for 1ri111111er adj11s1111e111s 1ypical of 
analog plwse-lock loop circuits. 

"You plug in a Percom DOUBLER II and 
then forget it ," he said . 

The DOUBLER II also features a refined 
Write Precompensation c ircu it tha t more 
effectively minimizes the phenomena of bit
and peak-shifting, a re liability-impairing char
ac teristic of magnetic data recording. 

T he DOUBLER II, which is fu lly sofrware 
compatible with the previous DOU BLER, i 
upp li ed with DBLDOS " . a TRSDOS · 

compatible d isk operating sys tem. 
The DOU BLER II se lls fo r $~5 . i n~ l.lld

ing the DBLDOS diskett"•"' fl&.'l.V ! 

GARLAND , TEXAS - Th e Percom 
SEPARATOR" does very well fo r the Radio 
Shack TRS-80' Model I computer what the 
Tandy d isk controller does poorly at best : reli 
ably separates clock and data signals during 
disk-read operations. 

Unre liable data-clock separation causes for
mac verification fai lures and repeated read 
retries. 

CRC ERROR-TRACK LOCKED OUT 

The problem is most severe on high-number 
(high-density) inner file cracks. 

As reported earlier, the clock-data separa
tion problem was traced by Percom to misap· 
plication of the internal separator of the I 771 
drive controller IC used in the Model I. 

The Percom Separator substitutes a high
reso!ucion digital data separator circuit, one 
which operates at 16 megahertz, for the low
resolution one-megahertz c ircu it of the Tandy 
design. 

Separato r c ircuits that operate a t lower 
frequencies - for example , two- or four-

megahertz - were found by Percom to provide 
only marginally improved performance over 
the original Tandy c ircuit . 

The Percom solution is a simple adapter chat 
plugs in to the drive controller of the Expansion 
Interface (El) . 

Not a kit - some vendors upply an un
tested separator kit of resi tor , !Cs and ocher 
paraphernalia chat may be installed by mod
ifying the co mputer - th e Percom 
SEPARATOR is a fully assembled, fully tested 
plug-in module. 

Install at ion involves merely plugging the 
SEPARATOR into the Model I EI disk con· 
troller chip socket, and plugging rhe controller 
chip in to a socke t on the SEPARATOR. 

The SEPARATOR, which sells for only 
$29. 95, may be purchased from authorized Per
com retailers or ordered directly from the fac
to ry. The factory coll -free order number is 
1-800-527-1222. 
Ed. note : Opening the TR -80 Expansion In 
terface may void the Tandy limited 90-day 
warranty. .,. 2 

The Percom DOUBLER II is avai lable from 
authorized Percom retailers, or may be ordered 
direct from the factory. The factory coll -free 
order number is 1-800-527-1222 . 

Ed. note: Opening the TRS-80 Expansion In
terface may void the Tandy limited 90-day 
warranty. 

.,. 1 

All that glitters is not gold 

OS-80 '" Bridging the TRS-80* 
software compatibility gap 

Compatib ility between TRS-80 * Model I diske ttes 
and the new Model Ill is abou t as genu ine as a go ld
plnted lead Kru gerrand . ~ ~ 

True. Model I TRSDOS* diskettes can be read on 
a Model Ill . But first they must be converted and re
recorded fo r Model Ill opera tion. 

And you ca111101 wrire to a Model I TRSDOS • dis
kette . No t with a Model Ill . You cannot add a file. 
De lete a fi le . Or in any way modify a Model I 
TRSDOS diskette with a Model Ill computer. 

Furthermore . yo ur conve rted TRSDOS di skettes 
cannot be converted back for Mode l I operation . 

TRSDOS is a one-way street. And there·s no re 
t rc~ t ing. A point to conside r before switching the 
company's payroll to you r new Model Ill. 

Real softwa re compatibi li ty should allow the di
recr. i111111ediare inte rc hangea bility of Model I and 
Model Ill di skettes . No read -onl y limitations. no 
co1wersion/ re-recordi ng steps and no chance to be 
left high and dry wi th Model III d is kettes that can·t 
be run on a Mode l !. 

What \ the answer"' The answer is Percom"s OS
80' ~ fa mily of TRS-80 d isk operating systems. 

OS-80 programs allow direct. immediate inter
changeabi lity of Model I and Model Ill diskettes. 

You can run lode l I single-dens it y diske ttes on a 
Model Ill: install Percom"s plug-in DO BLER'" 
adapter in your Model 1. and you can run double
densi ty Mode l II I di skettes on a Model I. 

There's no convers io n. no rc-recordin2. 
Slip an OS-80 di skette out of yo ur Model I and in

sert it direc tl y in a Model Ill . 
And vice-ve rsa. 
Just have the correct OS-80 disk operating sys

tem - OS-80. OS-800 or OS-8011 ll - in each com
puter. 

Moreove r. wi th OS-80 sys tems. you can add , de
le te. and upda te fil es. You can read a11d 11·rite disket 
tes regard less of the system of o rigin . 

OS-80 is the origina l Percorn T RS-80 DOS for 
BAS IC programmers. 

Even OS-80 ut ili ties arc written in BAS IC. 
OS-80 is the Percom system abo ut which a use r 

wrote . in Creative Computing magazi ne. "'. . . the best 
$30.00 you wi ll ever spend. "'t 

Requiring o nl y seven Kbytes o f memory. OS-80 
disk operating systems reside completely in RAM . 
There's no need to dedi cate a dri ve exclusively for a 
system diske tt e. 

And . unlike TRSOOS. you ca11 work at the 1rack 
sec tor leve l. defining and contro lling data formats 
in BASIC - to c reate simple or complex data s1ruc
tures that execute more quic kly than TRSDOS fil es. 

The Perco rn OS-80 DOS supports single-density 
operation o f the Model I computer - price is 
$29 .95: the OS-SOD su pport s doub le-density opera 
tion of Model I computers equipped wi1h a DOUB
LER or DOUBLER II : and. OS-801111 - for the 
Model 111 of cour e - supports both si ngle- and 
double-density operation . OS-800 and OS-801111 
each se ll fo r 549 .95. ..... 3 

PRICES A DSPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. PRICES DO NOT INCLUDE HA DUNG AND SHIPPING. 

PERCOM DATA COMPANY, INC. 11220 Pagemill Road Dallas, Texas 75243 (214) 340-7081 
~rademark of Pcrcom D;;uaC.ompany, Inc. 'TRS..80and TRSDOS arc trademark.s o(Tar.dy C.O rporanon which ha.s no relauon.sh1p to Pcr(;om D~ta Compan~._ tCre:anvc Computtn8 Maga:ine, June. 1980, pagf' Z6. 
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Day of the Week Bugs 

Since my article "If this is Tuesday, 
it must be ... " appeared in the Janu· 
ary 1982 issue of 80 Microcomputing, I 
have received many requests for clari· 
fication of the Program Listing. Two 
lines are printed incorrectly in the 
listing on page 308. Line 130 should 
read: 130 H = INT (S*Y/4) and line 170 
should read 170W = W - INT(W/7)*7. 

Walter J. Atkins, Jr., Ph.D. 
QTRS4410A 

USAF Academy, CO 80840 

Array 1/0 Bugs 

The program listings accompanying 
my article "Array lfO" (BO Microcom
puting, January 1982) contain several 
errors. 

Line 460 of Program Listing 1 should 
read 

460 CALL01F8H ;CASSETIE OFF 

Line 860 should read 

860 EXIT CALL 01F8H ;CASSETTE OFF 

Delete lines 470 and 870. 
Norman Neff 

Trenton State College 
Hillwood Lakes 

P.O. Box 940 
Trenton, NJ 08625 

Lost in Limbo 

I assembled Mark Paxton's first util· 
ity, ("Lost In Basic"), from the January 
1982 issue of BO Microcomputing. It ex
ecuted in Level Ii, and in Disk Basic if I 
entered the subject program from the 
keyboard or from cassette. When I ran 
the utility against a program loaded 
from disk, Find went oft into limbo. The 
following patch corrects this problem, 
allowing the utility to function cor
rectly regardless of the program source. 
Change line 1140 to read 1140 CONT2 
DEC HL. Add line 1145 PUSH HL. 

You can further refine the two 
returns to Basic. The jumps to 1A19H, 
as published, pushes the stack pointer 
one address per execution of Find. 
With a large program in memory, 
repeated execution of Find results in 
an Out of Memory error. To correct this 
potential problem, change the jumps 
at lines 1130 and 2310 to JP 06CCH. 

Michael R. Reed 
2020 Victor Ave. 

Lansing, Ml 48910 

How Many Colonies? 

While playing "Space Empires" (80 · 
Microcomputing, August 1981) my six
year-old son decided that since he did 
not have the required 90 megacredits 
to build a colony he would build only 
0.1. The program responded with 

"Number of Colonies Built: 1". 
In examining the program I found 

that line 940 accepts your input of the 
number of colonies to build as B. Line 
945 compares B with 0 and goes to line 
1060 if they are equal. Line 964 com
pares B wlth E1 to see if there is a col
ony to be built. 

Line 950 generates B1 and line 960 
determines if you have enough credits. 
The problem arises because there is no 
comparison to check if you have paid 
the full 90 megacredits per colony. 
You can correct this by either checking 
the number of colonies (B) being re· 
quested or the amount of credits used. 
Add line942 B =INT(B), this checks the 
number of colonies and also ensures 
the entire 90 megacredits are used in
stead of only a fraction. 

Lawrence A. Crumb 
3003 Marathon Drive 
San Diego, CA 92123 

Program Listing 2 was missing from Richard W. Castor's article "The 
Philatefist's Friend" in the December 1981 issue. Here it is: 

90 CLEAR 2509:DEFSTRS,Y,D:DEFINTQ,R,C,P,L,E 
95 DIMS1(1211,l3) ,Ll(211) ,P$(211) 
100 CLS: PRINT TAB(l7)"**** PHILATELIC INVENTORY ••**":PRINT TAB 
[24)"**** EDITOR****" 
Hll G0T012211 
102 'C$="UNITED STATES":Q•l:Yl="l880":Y2•"1949":Y3•"1978":Sl•"511 
0":S2="999":R=3:T=336:D="7011":Sl(l,13)="14" . 
193 'Sl(l,11)~"5511":FOR Nal TO 4:LET Sl(l,N)=RIGHT~(STR~(N),l):NE 
XT N 
104 'Sl(2,9)="7511":FORN=lT09:LETS1(2,N)=RIGHT$(STR~(N) ,l):NEXTN: 
FORN=l0T012:LETS1(2,N)=RIGHT$(STR$(N) ,2):NEXTN 
105 CLS:PRINT TAB(25)"**** MENU *•**":PRINT 
1111 PRINT"TYPE (1) TO SEE AN EXISTING LISTING" 
115 PRINT TAB(5)"(2) TO CORRECT/UPDATE EXISTING LISTING" 
129 PRINT TAB(5)"(3) TO M>D TO INVENTORY" 
125 PRINT TAB(5)"(4) FOR ANNUAL VALUE UPDATING" 
130 PRINT TAB(5)"(5) TO SAVE UPDATED PILE" 
135 PRINT TAB(5)"(6) TO END PROGRAM" 
140 INPUT E:IPE>6GOT0105ELSEONEGOT0209,11100,420,600,ll20,1205 
211e CLS:PRINT"SCOTT CATALOG NUMBER DESIRED";TAB(32);:INPUT BS 
205 FOR Rl=l TO R 
2111 IFSl(Rl,B)=B$THEN220 
215 NEXT Rl:PRINT"SCOTT CATALOG NUMBER-";B$;"-NOT IN PILE":GOTO 
265 
220 PRINT"USED SINGLES";TAB(25)Sl(Rl,l);TAB(32)"CATALOG VALUE"·T 
AB(511)Sl(Rl,2) ' 
225 PRINT"MINT SINGLES";TAB(25)Sl(Rl,3);TAB(32)"CATALOG VALUE"·T 
AB(50)Sl(Rl,4) 
2311 IF VAL(B$)<VAL(D) GOTO 255 
235 PRINT"MINT PLATE BLOCKS";TAB(25)Sl(Rl,5) ;TAB(32)"CATALOG VAL 
UE";TAB(Sll)Sl(Rl,6) 
240 PRINT"MINT SHEETS";TAB(25)Sl(Rl,7) ;TAB(32)"CATALOG VALUE";TA 

B(50)Sl(Rl,8) 

245 PRINT"FIRST DAY COVERS";TAB(2S)Sl(Rl,9) ;TAB(32)"CATALOG VALU 

E";TAB(Sll)Sl{Rl,10) 


Program continue• 

28 • 80Microcomputing, May 1982 

I 



COMPUTERS 

32K Exp. Int. $334 

PIRIPHllA Mtcrolfne 8G 325 
Model ll64K $3300 Expansion Interface OK $249 Mlcrollne 82A 465 
Model Ill 4K LEV I 599 ExJ)9nslon Interface 16~ 355.50 Mlcrollne 83A 736 
MODEL Ill 16K 839 •£xpaniion Interlace '161< 291 .50 Mlcrollne 84 Parallel 1090 
MODEL Ill 32K 945.50 Expansion Interface 32K 462 P. C. Plotter Printer 199 

•MODEL Ill 32K 881 .50 0 Exponsion Interface 32K 334 DISK DRIVES 
MODEL Ill 48K 1052 16K RAM N.E.C. 200 N.S. chips 25 R.S. Model Ill 1ST-Drive 712 

•MODEL Ill 48K 924 MODEMS Tandon 40 Trock Ml m 
Model Ill 48K Lynx Direct Connect Ml/Miii 235 R.S. 1 Drive Exp Mii 999 
2 Disc & RS232 c 2059 Auto Ans./Dlal R.S. 2 Drive Exp Mii 1518 
Color Computer 4K 310 Telephone Interface II 169 R.S. 3 Drive Exp Mii 2040 
Color Computer 16K 416.50 R.S. Modem I D.C. 130 SOFTWARE 

•color Computer 16K 352.50 R.S. Modem II D.C. 210 R.S. Software 10% off list 
Color Computer 16K PRINTERS Newdos 80 Miii 149 
w/extended basic 459 Doisy Wheel II 1695 ST80111 149 
Color Computer 32K Epson MX80 479 ETC. 
w/extended basic 525 Epson MX80 FT 589 Verbotum 5" Double Density 32 
Color Computer Drive 0 470 Epson MX100 759 Verbotum 8" Dato Life 49.95 
Pocket Computer 2 230 Line Printer VII 315 Ctr-80A recorder 52 
VIDEOTEX 310 Line Printer VIII 620 C. C Joysticks 22 

•computer Plus New EQuipment. Line Printer V 1610 
wilh NEC RAM installed. 
180 Doy Computer Plus Warranty. 

We have the lowest possible 

Fully Warranteed Prices AND 

a full complement· of Radio Shack 

Software. 


DEALER INQUIRIES ARE INVITED 

Prices subject to change without notice. 

Not responsible for typographlcal errors. 

TRS-80 11 a registered trademark ot Tandy Corp. 


,... See Ll$t ol Adverl/$ers on page 354 80 Microcomputing, May 1982 • 27 
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SOF.TWARE 

COMPUTER PRODUCTS 


•GAMES GAMES GAMES• 
The computer was not meant to be ALL business! 
We carry a complete stock of Adventure & Arcade 
style games. Each game has been subjected to ex
tensive testing by one of our less productive staff 
members. (* denotes rated great!) 

For Model I or Ill 
• Adventures by Scott A.. . . . . . . . . . . . . Cass. 

1-12 order by adventure number - also for 
Atari & Apple 

Super Nova . . . . . . . ... . . . . .... . ... 
*Galaxy Invasion .. . . . . . . . . . . . . . . . . . 
*Cosmic Fighter. . . . . . . . . . . . .. . . . . . 
•Robot Attack . . . . . . . . . . . . . . . . . . . . . 
*Attack Force .... . . .. . . ..... . . . ... 
•Defense Command . . . . . . . . . . . . . . . . 
*Alien Defense .. . ..... .. .... ...... 
Star Trek 3.5 . . . . . . . . . . . . . . . . . . . . . . 
Sky Warrior. . . . . . . . . . . . . . . . . . . . . . 

*El iminator . . . . . . . . . .. .. . . .. . . . ... 
•Armor Patrol. . . . . . . . . . . . . . . . . . . . . 
*Valkyrie . . . . . . . . . . . . . . . . . . . . . . . . . 
Planetoids . . . . . . . . . . . . . . . . . . . . . . . 
Interlude . . . . . . . . . . . . . . . . . . . . . . . . 

For Kiddies 
Human Adventure . .. . . . ... . . . .. . . . 

*Old McDonald . . . . . . . . . . . . . . . . . . . . 
Frog .. . .. . . . . . .. . . .... . .... .. . .. 
Red Riding Hood . . . . . . . . .. . . .. . . . . 

Color Computer 

• Beserk . . . . . ....... . . . .. . 

*Cave Hunter . . . . . . . . . .. . . 
Calixto Island . . . . . ..... . . 
Black Sanctum .. . . . . . . .. . 

*Star Blasters . . .. . . .. .. . . . 
Color Metero ids . . . . . . . . . . 
Magic Cubes . . .. . ...... . . 

• Pac 	 Attack .. . ... . . . . . . . . 
Hangman . .... . . . . ... . . . 
Sigmon ... . . .. . . . . . .... . 
Secs ...... . . . ... . . .. .. . 
Color Forth .... . ... . . .. . . 
3D Drawing . . . . . . . . ..... . 
Minotaur Adventure . ... .. . 
Co lor Scrips it . .. . . ...... . 

• Art Gallery . . . ... . ..... . . . 
• Learning Lab . . . . ... . . .. . . 

CART 

39.95 

109.95 

38.95 
39.95 

Cassette 
15.95 
15.95 
15.95 
15.95 
15.95 
15.95 
19.95 
14.95 
14.95 
14.95 
19.95 
29.95 
19.95 
18.95 

19.95 
14.95 
14.95 

CASS. 
24.95 
24.95 
19.95 
19.95 

21 .95 
19.95 
24.95 
14.95 
29.00 
29.00 

24.95 
19.95 

49.95 

$19.95 

Disk 
19.95 
19.95 
19.95 
19.95 
19.95 
19.95 
19.95 
19.95 
19.95 
20.95 
24.95 
39.95 
20.95 
21.95 

19.95 

DISK 

24.95 
29.95 

- - -J ·-- - - : - -	 • - . 

-•SPECIAL DELIVERY

By now you have heard of this 


FANTASTIC SOFTWARE. 

Now experience it! 


•Maintain Your Mail List 
•Print Free Format Labels 
•Merge with Form Letters 
•Fast Fast Fast Machine Language 

eSorts Faster Than A Speeding Bullet 

• Enter Names at typ ist speeds 
•Use with Scripsit, Lazywriter, Electric 


Pencil (We sell them all !) 

•Extract Selected Names 
•Boldface & Underline (Even on the Daisy 


Wheel II!) 

•Get your Form Letters Past the 


Secretary's Desk! 


XTRA Special Delivery Includes All Of 

The Above PLUS: 


•Disk Sorts 
•Multi Label Printer 
•Key Definitions 

The last mailing list you will 
ever have to buy! 

NOTE TO 
REGISTERED OWNERS 

Registered SPECIAL DELIVERY owners can upgrade to 
XTRA! by returning their ORIGINAL disk with $74.00 + 
$2.00 shipping and handl ing. 

FOR YOUR MODEL I OR Ill: 

(requires minimum of 32K, single drive) 


SPECIAL DELIVERY . . ... . . . . ..... . .. . . . . .... $125 

XTRA SPECIAL DELIVERY . .... . . .. . .... . . . . . . $199 


FOR YOUR MODEL II: 

(requires TRSDOS version 2.0 & Scripsit 2.0) 


SPECIAL DELIVERY . . . . . . . . . . . . .. . . .. . . . . . .. $199 


•OTHER FINE SOFTWARE• 
•FOR THE MODEL I & Ill• 

All New Electric Pencil 
We are through stalling. 

It's really here! 
The original PENCIL set a standard for ease of use 
that no other ed itors can match. The NEW ELECTRIC 
PENCIL reaches even greater heights with many ex
citing new features that make it the most simple to 
learn text editor available for the TRS-80 Mod I or Il l! 
Don 't leave home without it. 
Electric Penci l version 2 . . ... . . . . . .. . .. .. .. $84.95 



EDAS 
This is the assembler from Misosys wh ic h is used 
for all assemblies of Special Delivery. We had real 
headaches until this came along . A must fo r any 
assembly language programmer. 
EDAS MOD I/MOD Ill ........... ....... ... $75.00 

THE DISASSEMBLER 
This is simply the most advanced disassembler we 
have ever seen. Creates EDAS source code, inserts 
user-defined labels, disassemble disk or memory, 
generates ORGS & EQUates. 
THE Disassembler- Mod I, Ill .... . .......... $39.00 

RETAIL INVENTORY CONTROL SYSTEM 
Maintains Inventory, Tracks Stock Sold , Tracks 
Backorders, Tracks Reorder Items, Prints Purchase 
Orders, Prints Listings by Vendors , & MUCH MORE! 
This is the one we use in our store. 
Retail Inventory- Mod I, Ill . . . ...... . ... . .. $129.00 

MAXI MANAGER 
A real database manager has finally come to the 
Model I & Ill. 
Maxi . .. . . . ..... . . . . ................. . .. $89.95 

MORE 
VISICALC MODEL I ............ . .. .. ... .. . $94.95 

VISICALC MODEL Ill ..................... $189.00 

SCRIPSIT ............. . . . ......... . .... . $94.95 

R.S. General Ledger ..... .. ......... ...... $94.95 
LAZYWRITER I/Ill . ... .... . .. .. .. ..... .. . $165.00 
NEWDOS 80 2.0 ........................ . $145.00 
LOOS .. .. ... ...... .... .. .. .. . ... . . . ... $125.00 
ST80 Ill . .......... . .... . ... . ........... $145.00 
Super Utility Plus . .... . ............. ..... $74.95 
Quick Fix ... . . .... . ........ .. .. . ........ $29.95 
NEW NEW NEW .. . 
ELECTRA SKETCH .. .... ... ..... .... .. 2995 

---PRINTERS___ 
EPSON PRINTERS 

Epson has become the standard by which other low-cost 

printers are measured. Highly recommended! 

MX80 ..... . ... .. .. . . ........ ... .. .. .... $465.00 

MX80 FfT....... .. ..... . .... . . ....... . .. $635.00 

MX70 . . ... . .. . ...... . ............. . ... . $299.00 

MX100 ... . . ... . ..... . .... . . ... .. . . .. . . . $745.00 

Printer Cable ......... ... ... ............. . $35.00 

TRS80 Bus Board/Cable .... .............. . . $100.00 

GRAPHT AX 80 ... .. . . . . ... . . .............. $80.00 

MX-80 Ribbons .. . . .. . . ........... . ........ $14.00 

Print Heads .... . . ..... ...... ...... .. . .. . . $38.00 

2K Serial Card . . .. ... ....... .. . .... .. . .... $145.00 


QUME DAISY WHEEL PRINTERS 
Sprint 9 KSR 35cps .. . .... ..... .. . . .. .... . $1995.00 
Sprint 9 RO 35cps ............. .. . ........ $1895.00 
Sprint 9 LTD 45cps . ..... ................. $2195.00 
Tractor Feed ............. .. ............. .$195.00 

NEC SPINWRITERS 
NEC 7730 RO Parallel .. ..... . .... ....... $2650.00 

NEC 7720 KSR ... ....... . .... .......... $3100.00 


DATA SEPARATOR 
The lifesaver. If you have a MOD I with disk drives 
and no data separator you have problems. Order 
from us or someone else but get a data separator. 
Data Separator .. . .. ..... ... . .. . . . .... ... . $29.95 

DOUBLER 
Another breakthrough. Add double density to your MOD 
I. Includes bui lt in data separator. 

Doubler . . . . ........ .. ......... . ...... .. . $165.95 


GREEN SCREENS 
Not much difference between green screens but 
everybody should have one. If you don 't buy ours, 
buy theirs. 
MO D I/MOD Ill .. . . . ... .. . .. . .. . .......... $17.95 
MO D 11/LEEDEX 100 ... . .. ... . .. .......... $22.95 

IJG BOOKS 
Disk Mysteries . . .... . . . .. .. ... . . ..... .. .. $21.50 
BASIC Faster & Better .. .. ..... ..... .... .. $28.95 
BASIC Decoded .. .. . . ..... . .. .. ..... ... .. $28.95 

DISKETTES 
VERBATIM DATALIFE! Re-inforced hub, double den

sity, single sided. 

Pkg.of10-51/4 inch ....... . .. . . ... ... .... . $25.00 

ELEPHANT DISKS. Re-inforced hub, double density, 

single sided. 

Pkg . of 10- 5 1/4 inch ..... . ..... . . ... . . .... . $24.00 


MX80 PRINTER STANDS 
Smoked plastic printer stand. Hope you buy one of 
these - gotta bunch of these suckers in 
stock..... . . ... .. ... ... .. . . ............. $23.95 

OTHER GOODIES 
Flip Sort Boxes 51/4" ....... . ...... . ....... $28.95 
Flip Sort Boxes 8" .. .. . .. . ....... . .. . .. . . . $39.95 
Plastic Fi le Boxes (Holds 10 Disks) 4 Color's .. $3.50 
Verbatim Head Cleaner Kit. . ... . .... .. . . . . $11.50 
Orchestra 90 . .......................... $145.00 
Orchestra 85 ............. . . ...... .. .... $125.00 

Add 3 % Shipping & Handling 

Texas Residents add 5% Sales Tax on 


all hardware items 

Specify whether MOD I, II, or Ill when ordering. 


SOFTWARE CONCEPTS 

(214) 458-0330 

(214) 458-0411 


visit our new retail store at 

116 Preston Valley 

Shopping Center 


Dallas, Texas 

Dealer inquiries invited. 


TRS-80 & Scrlpsit are Reg. Trademarks of Tandy Corp. v 43 
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Pfogram conlinued 

250 PRINT"SPECIAL SITUATIONS";TAB(25)Sl(Rl,ll);TAB(32)"CATALOG V 
ALUE";TAB(50)Sl(Rl,12):GOTO 260 
255 GOSUB1300:PRINT:PRINTTAB(32)"TOTAL VALUE";TAB(50)Sl(Rl,13):G 
OT0265 
260 GOSUB1305:PRINTTAB(32)"TOTAL VALUE";TAB(49)Sl(R1,13) 
265 PRINT:INPUT"ANOTHER INDIVIDUAL LISTING? YES OR NO";A$ 
270 IF A$="YES" THEN GUTO 200 ELSE CLS:GOTO 105 
420 PRINT:PRINT TAB(l4)"**** FILE #";Q;"-INPUT ROUTINE****" 
425 PRINT"TO END INVENTORY, ENTER THE SCOTT CATALOG NUMBER ";S2; 
" FOR END OF FILE" 
430 IF VAL(Sl)<VAL(D) THEN PRINT"INVENTORY WILL INCLUDE ONLY USE 
D AND MINT S~ECIMENS":PRINT"FOR SCOTT CATALOG NUMBERS LESS THAN 
--";D 
431 R=R:PRINT 
500 PRINT "SCOTT CATALOG NUMBER";TAB(32) ;:INPUT Sl(R,0) 
501 IFSl(R,0)=S2THENCLS:GOTOl05 
502 IF VAL(Sl(R,0))<VAL(Sl)ORVAL(Sl(R,0))>VAL(S2) THEN PRINT"NOT 

IN THIS INVENTORY":INPUT "HIT ENTER TO CONTINUE";X:GOTO 500 
505 PRINT "NUMBER OF USED COPIES"1TAB(32) ;:INPUT Sl(R,l) 
510 PRINT "AT CATALOG VALUE OF";TAB(32);:INPUT Sl(R,2) 
515 PRINT "NUMBER OF MINT COPIES";TAB(32) ;:INPUT Sl(R,3) 
520 PRINT "AT CATALOG VALUE OF";TAB(32);:INPUT Sl(R,4) 
525 IFVAL(Sl(R,0))<VAL(D)THENRl=R:GOSUB1300:R=Rl:PRINT"TOTAL CAT 
ALOG VALUE ABOVE";TAB(32)Sl(R,13):T=T+VAL(Sl(R,13)) 
530 IFVAL(Sl(R,0) )<VAL(D)THENR=R+l:GOT0500 
535 PRINT "NUMBER OF MINT PLATE BLOCKS";TAB(32) ;:INPUT Sl(R,5) 
540 PRINT "AT CATALOG VALUE OF";TAB(32);:INPUT Sl[R,6) 
545 PRINT "NUMBER OF MINT SHEETS";TAB(32);:INPUT Sl(R,7) 
550 PRINT "AT CATALOG VALUE OF";TAB(32) ;:INPUT Sl(R,8) 
555 PRINT "NUMBER OF FIRST DAY COVERS";TAB(32);:INPUT Sl(R,9) 
560 PRINT "AT CATALOG VALUE OF";TAB(32);:INPUT Sl(R,10) 
565 PRINT "SPECIAL SITUATIONS";TAB(32);:INPUT Sl(R,11) 
570 PRINT "AT CATALOG VALUE OF";TAB(32);:INPUT Sl(R,12) 
575 Rl=R:GOSUB1305:R=Rl:PRINT"TOTAL CATALOG VALUE";TAB(32)Sl(R,l 
3) :T=T+VAL(Sl (R,13)) 
580 R=R+l 
581 IFR>l20THENPRINT"FILE FULL":GOT0105 
582 GOT0500 
600 PRINT TAB(l7) "**** ANNUAL VALUE UPDATE ****" 
60 5 INPU'!'" PRICING IS BASED UPON CATALOG VALUES FOR YEAR--" ;Y3: PR 
INT 
610 CLS:PRINT"TYPE (2) FOR USED SINGLES";TAB(32)"(4) FOR MINT SI 
NGLES" 
615 PRINT TAB(5)"(6) FOR MINT PLATE BLOCKS";TAB(32)"(B) FOR MINT 

SHEETS" 
620 PRINT TAB(4)"(10) fOR FIRST DAY COVERS";TAB(31)"(12) FOR SFE 
CIAL SITUATIONS" 
625 INPUT C:IF C=l OR C=3 OR C=S OR C=7 OR C=9 OR C=ll THEN GOTO 

610 
630 IF C=2 PRINT"USED SINGLES PRICE UPDATE":GOTO 640 
631 IF C=4 PRINT"MINT SINGLES PRICE UPDATE":GOTO 640 
632 IF C=6 PRINT"MINT PLATE BLOCK PRICE UPDATE":GOTO 665 
633 IF C=8 PRINT"MINT SHEET PRICE UPDATE":GOTO 665 
634 IF C=l0 PRINT"FIRST DAY COVER PRICE UPDATE":GOTO 665 
635 IF C=l2 PRINT"SPECIAL SITUATION PRICE UPDA'l'E": GOTO 6 65 
640 FOR Rl=l TO R 
641 lFSl(Rl,0)=S2THENPRINT"END Of INVENTORY":lNPUT"HIT ENTER TO 
CONTINUE";X:CLS:GOT0655 
645 PRINT"SCOTT CATALOG NUMBER";TAB(25)Sl(Rl,0) ;TAB(32)"NEW VALU 
E";TAB(50);:INPUT Sl(Rl,C) 
650 NEXT Rl 
655 INPUT"ANOTHER PRICE UPDATE? YES OR NO";A$ 
660 IF A$="YBS" THEN GOTO 610 ELSE GOTO 699 
665 FOR Rl=l TO R 
670 IF(VAL(Sl(Rl,0))=VAL(D)ANDSl(Rl,0) >D)ORSl(Rl,0J=DORVAL(Sl(Rl 
,0))>VAL(D)THENGOT0660 
675 NEXT Rl 
680 FOR R2=Rl TO R 
681 IF VAL(Sl(R2,0)) <VAL(D) THEN Rl=R2:GOTO 670 
682 IFSl(R2,0)=S2THENGOT0690 
685 PRINT"SCOTT CATALOG NUMBER";TAB(25fSl(R2,0);TAB(32)"NEW VALU 
E";TAB(50);:INPUT Sl(R2,C) 

Program continues 

Continued from page 24 

pie ever need, the comment leaves a nega
tive impression with the reader. 

• "There are several programs, most of 
them are written in Basic ... ", and later, 
to drive the stake home, "Though the pro
gram is in Basic ... " Now, that's really 
great! There are over 4,000 Z80 machine 
language instructions in Newscript, and 
about 800 lines of Basic code in the two 
main programs that do disk 1/0 and setup 
of tables for the 20 distinctly different 
printers we fully support. To me, that 
sounds like a sophisticated machine
language program with some Basic pro
grams acting as front-ends. The reviewer 
marvels that we never lose keystrokes 
even though we are in Basic, but doesn't 
seem to realize that nothing written in 
Basic could be one tenth as fast as 
Newscript. Unfortunately, readers have 
long since been warned that nothing in 
Basic is worth buying, so combined with a 
manual I hat doesn't let them look 
anything up, they are by now convinced 
that Newscript is not for them. This is un
true, of course. We use Basic to make it 
easy to add tables for new printers, and to 
avoid the incompatibilities among the 
operating systems. The single version of 
Newscript a customer buys will run on all 
the operating systems and can even be 
moved between Model I and Ill! That's a 
big reason for retaining some Basic. But 
none of that is explained in this review. 

•"The program .. . does not provide 
any means of hyphenating." At the time 
the review was written, that was true, but 
the current release of Newscript supports 
both hard hyphens and ghost hyphens. 
The error here is one of obsolescence and 
lack of communication, and could have 
been avoided by reading the letter of 
response I sent the author last November. 
Unfortunately, that letter seems to have 
been ignored, and since the reviewer has 
an unlisted phone number, it was impossi
ble for me to set the record straight. 

In fairness to the author of the review, 
he also made many favorable comments 
and on balance seemed to like Newscript 
very much. Based on correspondence 
with him (prior to his writing this article), I 
believe he is well satisfied with Newscript 
and with the support he has received from 
Prosoft. Feedback and suggestions from 
our customers and reviewers have been 
heeded, and Newscript 7.0 contains a 
number of performance, functional and 
ease-of-use enhancements that were in
spired by such people and offered to ex
isting customers for very modest fees. I'll 
be glad to make a copy of 7.0 available to 
one of your reviewers so that a timely and 

Conlinued on page 32 

Reader Semce tor facing page .-5030 • 80 Microcomputing, May 1982 



• 
TRS-SO owners ••• the Mapper I and Ill Works 

Packages are avallable In 64K versions for S599. 

The ultimate CP/M package for your TRS-SO* Model I or Ill 

The WORKS includes: 
Mapper I & CP/M 2.2. CBASIC 11, MBASIC-80 

and WordStar s399 
Mapper I and Mapper Ill 

cards are designed for simple plug in instal
lation. 

CP/M 2.2 is the latest version of CP/M 
from Digital Research. Our package also includes 
the MAPPER I CP/M adapter and a sophisticated 
set of utilities and drivers designed to optimize 
the CP/M system for the TRS-80. 

0 List price: S239 

WordStar is widely recognized as the 
most advanced product on the market. It is 
featured by many computer manufacturers. in
cluding Xerox, for wordprocessing applications. 

D List price: S495 

MBASIC-80 is the CP/M version of 
Microsoft BASIC. The conversion of TRS-DOS 
BASIC programs to MBASIC is easy because the 
syntax is almost identical. 

D list price: S349 

' 

CBASIC II is the most widely used BASIC 
for CP/M applications programs. This version of 
BASIC contains all of the features necessary to 
develop complex business programs. 

0 List price: s149 

"See Review 80 Microcomputing, Aprll 1982, page 370" 

OM I KRON Products that set Precedents 
1127 Hearst Street Berkeley, CA 94 702 f41 SJ 845-8013 

*TRS-80TM Radio Shackffandy Corporation CBASIC 11™and CP/M™ Digital Research 
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Continued from page JO 

accurate description of our product can 
be presented to your readers in the near 
future. 

Chuck Tesler IO·DEBUg Prosoft 
North Hollywood, CA 

Program continued Yes, we have erred. The Newscript 
review we ran in March was on an older 

690 IF R2=R PRINT"END OF INVENTORY":INPUT"HIT ENTER TO CONTINUE" version . We, too, believe the reviewer liked 
;K : CLS:GOTO 655 the program, but misstated some facts . 695 NEKT R2 

699 FOR Rl=l TO R 
 We offer our sincere apologies to Prosoft. 
700 IFVAL(Sl(Rl,0))<VAL(D)THENGOSUB1300 A review of Newscript 6.2 will appear in 
705 IF(VAL(Sl(Rl,0))=VAL(D)ANDSl(Rl 1 0)>D)ORSl(Rl,0)=DORVAL(Sl(Rl the May issue of our sister publication,,0))>VAL(D)THENGOSUB1305 

706 NEKT Rl 
 Microcomputing. The reviewer, Bruce 
710 T=0 Powel Douglass, has long been a critic of
715 FOR Rl=l TO R 

720 T=T+VAL(Sl(Rl,13)) 
 poor documentation. Yet he claims the 
725 NEKT Rl:IF E<>5 THEN GOTO 105 ELSE GOTO 1120 Newscript documentation is the best he 
le00 CLS has seen and recommends that other1005 PRINT TAB(l8)"**** EDIT DATA ROUTINE****" 

1010 PRINT:PRINT"COLUHN NUMBERS HAVE BEEN ASSIGNED AS FOLLOWS" 
 companies use it as a model. He also 
1015 PRINT:PRINT"USED SINGLES";TAB(25)"l";TAB(32)"CATALOG VALUE" points out that there is little, if any, loss of 
;TAB[50)"2" e)(ecution speed due to the portions of1020 PRINT"MINT SINGLES";TAB(25)"3";TAB[32)"CATALOG VALUE";TAB(5 

0). 4" 
 Basic code in Newscript, and this is hardly 
1025 PRINT"HINT PLATE BLOCKS";TAB(25)"5";TAB(32)"CATALOG VALUE"; a point of concern. Douglass and our
TAB(50)"6" 

1030 PRINT"HINT SHEETS";TAB(25)"7";TAB(32)"CATALOG VALUE";TAB(50 
 reviewer in March recommend the pro
l •s• gram. -Eds. 
1035 PRINT"FIRST DAY COl/ERS";TAB(25)"9";TAB(32)"CATALOG VALUE";T 

AB(49)"10" 

1040 PRINT"SPECIAL SITUATIONS";TAB(24)"ll";TAB ( 32 ) "CATALOG VALUE 

";TAB(49)"12" 

1045 PRINT:PRINT"SCOTT CATALOG NUMBER AND COLUMN OF ENTRY":INPUT 

"TO BE CORRECTED";BS,C:PRINT 
 Mod II Compiler Basic 
1050 FOR Rl=l TO R 

1055 IFSl[Rl,0)=BSGOT01065 
 Revisited 
1060 NEXT Rl:PRINT"SCOTT CATALOG NUHBER--";B$;"--NOT IN FILE":GO 

TO 1085 

1065 PRINT"DATA NOW READS--";Sl(Rl,C) 

1070 PRINT: INPUT "ENTER CORRECT DATA--";Sl(Rl,C) 
 I wish to comment on Larry Clark's arti
1075 IFVAL(B$)<VAL(D)THENGOSUB1300 cle on Model II Compiler Basic (80 Micro·
1080 IF{VAL(B$)=VAL{D)ANDBS >D)ORB$=DORVAL{B$)>VAL[D)THENGOSUB130 

5 
 computing, February 1982). The review is 
1'185 INPUT"HAVE ALL CORRECTIONS BEEN HADE? YES OR NO";A$ unnecessarily harsh. Unlike Mr. Clark, I 
1090 IF AS="YES" THEN CLS:GOTO 1100 use Compiler Basic extensively. I believe 1095 IF A$="NO" THEN CLS:GOTO 1010 

1Hl0 T=0 
 Compiler Basic is preferable to Microsoft 
1105 FOR Rl=l TO R Basic for the development of large pro· 
1106 PRINTRl;VAL(Sl{Rl,13)) 

1110 T=T+VAL(Sl(Rl,13)) 
 grams for the Model 11. Mr. Clark makes 
1115 NEXT Rl:IFE <4 THEN GOTO 105 much of memory limitations of Compiler 
1120 C=0:Rl=l:P=l:Kl=0:P$(PJ="":CLS:PRINT"BE PATIENT--i'H WORKIN Basic. The limitations apply only when the 
G" 

1121 LETV=VAL(Sl(Rl,C)J 
 development system is used in its Quasi
1122 IFRl=RTHENPRINT"FORMATTING COMPLETE" : Ll(P)~Kl:GOT01150 interpreter mode. In this mode, source 
1124 L=LEN(Sl{Rl,C)) :L$=RIGBT$(STR$(L) ,1) code, object code and RSBasic are all in 1126 IFSl(Rl,C)=""ORLEN {Sl ( Rl,C ) )=00RVAL(Sl(Rl,C))=0THENL$="l":L 

=l:Sl(Rl,C) = "*" 
 memory, together with TRSDOS. There
1128 Sl(Rl,C)=L$+Sl(Rl,C) :LS="" fore, you cannot develop large programs 
1130 Kl=Kl+(L+l) with the Quasi-interpreter command Run. 1132 IF248-Kl<L+lTHENLl(P)=Kl-(L+l):Kl=L+l:P=P+l:P$(P)="" 

1134 P$(P)=P$(P)tSl(Rl,C) 
 You can develop large programs using 
1141 IFC=4ANDV<VAL(D)THENSl(Rl,C)="":C=l3:GOT01124 the Compile command, however. Approxi
1142 Sl(Rl,C)="":C=C+l 

1146 IFC=l4TBENRl=Rl+l: C=e:GOT0112l 
 mately 15K of source program can be held 
114 8 GOTOll 24 in memory at the same time as RSBasic. 
1150 GOSUB1315 This is the limitation for using the
1156 PRINT:PRINT"NOTE LOCATION AT WHICH THIS FILE IS TO START":! 

NPUT"PLACE CASSETTE IN <RECORD> MODE. WHEN READY, PRESS <ENTER>" 
 automatic Renumber command for all of 
·X·CLS any one source file. However, source files 
llSB PRINTt-l,C$,Q,Yl,Y2,Y3,Sl,S2,R,T,D,P can be divided in convenient pieces and 1160 FORPl=lTOP 

1162 PRINTPl;Ll(Pl);P$(Pl) 
 independently renumbered in RSBasic, 
1164 PRINTl-1,Ll(Pl) ,P$(Pl) and then later joined back together in one 
1166 INPUT"PRESS <ENTER> TO CONTINUE";X:CLS very large source file using BEdit. The 1168 NEXTPl:CLS 

overall limitation on objeGt program size 
that can reside in memory at run time is Program continue5 

Continued on page 3~ 
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Continued from page 32 must be complied with the main pro· 
34,320 bytes. gram at the same time, but I do not 

I market Estate Planning Model, an find that onerous. 
estate tax planning decision support •The ability to read the screen di· 
system. This program has 51,982 bytes of rectly. Somehow this function was 
source code, divided into three modules omitted from Model II Microsoft 
which chain back and forth. I originally Basic, but it is Included in RSBasic 
wrote this program in Microsoft Basic, but and greatly simplifies using for· 
I later converted it to Compiler Basic. matted 110 screens. 
I use both languages extenslvely and •Program chaining. 
prefer RSBaslc for the development of •Source program lines can be copied 
large programs. from one portion of a source flle to 

RSBasic offers the following advan· another portion of a source file, with 
tages: automatic renumbering. 

•Much better security of source code. Ralph A. Beard 
•True subroutines. All subroutines Canfield, OH 

f0DEBUg 
P1ogram contmved 

1178 PRIN1'"RECORDING COMPLETE. MOTE TAPE LOCATION• 
1174 PRINT1INPUT.HAVE YOU RECORDED THIS FILE TWICE. (Y/N)"1A$:CL 
s 
1176 IPA$•"Y"THENGOT01178ELSEGOT01159 
1178 GOT011J5 
12115 INPUT"HAVE YOU RECORDED THIS FILE TWICE? YES OR llO";A$ : CLS 
12111 IPA$•"YES"TBENGOT01215ELSEGOT0185 
1215 PRINT"TO EDIT, ADD TO, OR REVIEW THIS INVENTORY, RUN PROGRA 
K lEVEL B":END 
1220 PRlNT"lNSERT DESIRED FILE. PLACE CASSETE IN PLAY MODE AT PR 
OPER":INPU'!'"LOCATION. WHEN READY, HIT ENTER"1X:CLS:PRINT"DATA Fl 
LES LOADING" 
1222 INPUTl-l,C$,Q,Yl,Y2,Y3,Sl,S2,R,T,D,P 
1224 GOSUBl315 
1230 FORPl•lTOP 
1232 INPUTl-1,Ll (Pl) ,P$(Pl) 
1234 PRlNTLl(Pl);P$(Pl) 
1236 NEXTPl 
1238 CLS:PRINT"RETRIEVAL COMPLETE":INPUT"PRESS <ENTER> TO CONTIN 
UE";X:CLS:PRINT"MATRIX RESTORATION IN PROCESS" 
1240 Pl:l:Rl•l:C~ll:kl•l 
1242 Sl{Rl,C):MIDS(P$(Pl) ,(Kl+l) ,VAL(MID$(P$(Pl) ,Kl,l))) :IFC•0TH 
ENV•VAL(Sl(Rl, C)) 
1243 'PRINTkl;Pl1Rl;C;Sl(Rl,C):INPUT"PRESS <ENTER > TO CONTINUE"1 
X:CLS 
1244 Kl•Kl+l+VAL(MID$(P$(Pl) ,f.l,l)):IFkl•>Ll(Pl)THENPS(Pl)="":Pl 
•Pl+l:kl•l 
1246 IFRlGRTHEN GUT01258 
1248 IFSl(Rl, C):"*"THENSl(Rl,C)•"S" 
1259 IFC•4 AND V<VAL(D)THENC&l3:GOT01242 
1252 C•C+l 
1254 lFC•l4TKENRl=Rl+l:C=0 : GOTOl242 
1256 GOT01242 
1258 PRINT"MATRIX RESTORATION COMPLETE":PRINT:INPUT"TO SEE THEM 
ENU, PRESS <ENTER >"1X:CLS:GOTOlll5 
1399 Sl(Rl,13)*STR$(VAL(Sl(Rl,l))*VAL (Sl(Rl 1 2))+VAL(Sl(Rl,3)J*VA 
L( Sl (Rl 1 4] } ) :Sl (Rl, 13) •RIGHT$ ( Sl (Rl, 13) ,LEN (Sl ( Rl ,13)) -l) : RETURN 

1305 Sl(Rl,13)~STR$(VAL(Sl(Rl,l))*VAL(Sl(Rl,2))+VAL(Sl(Rl,3))*VA 


L(Sl(Rl,4))+VAL(Sl(Rl,5})*VAL(Sl(Rl,6))+VAL(Sl(Rl,7))*VAL(Sl(Rl, 

BJ }+VAL(Sl(Rl,9) }*VAL (Sl(Rl,lll)) +VAL(Sl(Rl,11)) *VAL(Sl ( Rl,12)) ) 

1319 Sl(Rl,13) zRIGHT${Sl(Rl,13) ,LEN(Sl(Rl,13) )-1 ) :RETURN . 

1315 PRINT"COUNTRY "C$" FILEl"O" CONSISTS OF "R-1" RECORDS":PRI 

NT"HAVING A TOTAL VALUE OF S"T:PRINT.FILE INCLUDES SPECIMENS ISS 

UEO FROM "Yl" THROUGH "Y2:PRINT"AND IS BASED UPON •y3• CATALOG V 

ALUES" 

l321l PRINT:PRINT"FILE I NCLUDES SCOTT CATALOG 1•s1• THROUGH l"S2 : 

PRINT"WITH A FULL INVENTORY t•o• AND ABOVE" 

1325 PRINT"THERE ARE •p • PRINT STATEMENTS":PRINT"THERE ARE 0 129
(R-l)" ENTRIES REHAINING":RETURN 


Mod II Scripsit Inferior 

The review of Model II Scripsit (80 Mi
crocomputing, February t982) was infor
mative and accurate, but it failed to ade
quately contrast that word processing 
system with systems available for Models 
I and Ill. In my job I use Model II Scripsit 
and at home I use Model I Scripsit (usu· 
ally enhanced by either Superscript or 
Qwerty). Model II Scripsit is generally 
much inferior In speed and ease of use. 

Model II Scripsit has almost none of the 
features of Model I Scripsit and it is much 
less "user friendly." The only feature of 
Model 11 Scripsit that represents an ad· 
vance over Model I Scripsit is the " User 
Defined Keys" feature. 

The Model It has been touted as a pro
fessional level computer. Anyone who 
uses word processing on a professional 
level, as I do, will find that the Model II is 
less professional than the Model I. 
Readers who want to get into word pro· 
cessing should visit a Radio Shack com· 
puter center and take along a stop watch. 
They should type a 600 word document 
with both a Model II and a Model Ill com
puter, using the respective Scripsit pro
grams, and time the operation. Then they 
should make some major changes - such 
as switching paragraphs around- and 
time them. When they have a satisfactory 
final version, they should make a backup 
copy on another disk and time that opera· 
tion. I predict that they will find the Model 
11 Scripsit to be less than half as fast as 
the Model Ill Scripsit and much clumsier 
to use. Surely any review of a word pro
cessing program ought to take such mat
ters into account. 

Philip F. Jackisch 
Royal Oak, Ml 

NEWDOS80 Corrections 

We at Apparat wish to thank Paul 
Prescott and 80 Microcomputing for an 
excellent article on our NEWOOS80 Ver
sion 2.0 released in August 1981. We 
offer the following corrections: The NEW
DOS80 Version 2.0 for the Model I is sold 
separate from that tor the Model Ill and 
vice versa ; MINI-DOS does not support 
chaining ; regular DOS and DOS-CALL do; 
CBF is format six of Copy and was 
available in a more limited extent in Ver· 
sion 1.0; Basic has only four new overlays, 
not eight; and the full ·disk·copy-to-apply
zaps service is $10. 

Software Technical Support 
Apparat Inc. 
Denver, CO 

34 • 80Microcomputing, May 1982 



Yes, I want your special offer 
_ 10 Vol. Hardcover $164.00 EN8100 _ 10 Vol. Softcover $83.00 EN8080 {UPS shipping Included) 

ENCYCLOPEDIA HARDCOVER Single Volumes $19.95 each · 

_Vol. 1 _Vol. 2 _Vol. 3 _ Vol. 4 _Vol. 5 _ Vol. 6 _Vol. 7 _Vol. 8 _Vol. 9 _Vol. 10 

EN8101 EN8102 EN8103 EN8104 EN8105 EN8106 EN8107 ENB108 ENB109 ENBl 10 

ENCYCLOPEDIA SOFTCOVER Single Volumes $10.95 each • 
_ Vol. 1 _Vol. 2 _ Vol. 3 _Vol. 4 _Vol. 5 _Vol. 6 _ Vol. 7 _ Vol. 8 _ Vol . 9 _Vol. 10 

EN8081 EN8082 EN8083 ENB084 EN8085 ENB086 EN8087 ENB088 EN8089 ENB090 

ENCYCLOPEDIA LOADER Single Volumes $14.95 each. 

_ Vol. 1 _Vol. 2 _Vol. 3 _Vol. 4 _Vol. 5 _ Vol. 6 _Vol. 7 _Vol. 8 _Vol. 9 _Vol.10 
ENBOOl ENB002 EN8003 EN8004 EN8005 EN8006 EN8007 ENBOOB ENB009 EN8010 

Payment enclosed 0 Visa 0 MC O Amex 

Card# _____________________ MC lnterban • ...______ 

Signature Expiration date. ______ 
Name __________________________________ 
Address_____________ _ _ __________________ 

City_____ _____________ State. ______ Zip._ _____ 

•Shipping and Handling: 

$1 .50 per llem U.S. and Canada. $10.00 per item overseas airma il. Books sh ipped UPS with full street address. 8005 




NO POSTAGE 

NECESSARY111111 If MAILED 

IN THE 

UNITED STATES 

BUSINESS REPLY CARD 
FIRST CLASS PERMIT NO. 80 PETER80ROUGH. NH 03456 

POSTAGE Will BE PAID BY ,_DDR ESSEE 

WAYNE GREEN BOOKS 
SALES DEPARTMENT 
PINE STREET 
PETERBOROUGH, NH 03458 



..
M8XIMIZ8 the potential of your TRS-80_' -~ 

Encyclopedia for the TRS-80 • Unlike conventional "f~~~16-~ 
What's the key to getting the encyclopedias, the Encyclopedia 

most from your TRS-80? No, it for the tBS-80 will never become ~O~ow 
stale or out of date. That's 
because the volumes of the 
Encyclopedia are being issued 
one-at-a-time, approximately six 
weeks apart. This means that 
each new volume will reflect the 
latest developments and 
discoveries, making this a living 
encyclopedia for TRS-80 users. 

Volumes 1-7 available now. 
Complete set available July 1982. 
ENCYCLOPEDIA FOR THE TRS-80 

$19.95/ volume HARDCOVER 
$10.95/ volume SOFTCOVER 

Encyclopedia Loader 
The editors at Wayne Green 

Books want to help you use the 
programs in your Encyclopedia
for the tBS-80. So to help you 

maximize the use of your. 
. microcomputing trme, we created 

~~i ·} /~cyclopedia LoaderrM. 

...~r,.,,.;"_•_i·;'· ./·... / . -~; By a special arrangement
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• TRS 60 is a trademark of Rad1o Shack 

division of Tandy Corp. 

isn't the disk drives or printers or 
joysticks. It' s information. 
Without a continual supply of 
information and ideas, you 
cannot realize the full potential of 
the TRS-80 . 

Our response to the clamor for 
additional information is the 
Encyclopedia for the TBS-80, a 
ten-volume reference work of 
programs and articles carefully 
selected to help you make the 
most of your microcomputer. You 
can consider the volumes of the 
Encyclopedia to be an extension 
of the documentation that came 
with your TRS-80. Each book is 
full of material on programming 

techniques, business, hardware, 
games, tutorials, education, 
utilities and interfacing. 

The Em:yclopedia. r·oi· the TRS-80 is a Wayno Green publica t ion. 

Encycloped ia Load ar is manuractur·ed. by 

Ins t.an \. Software. a divis1on of Way ne Green Inc. 


Books can now provide you with 
selected programs contained in 
each volume of the Encyclopedia 
for the tBS-80 on a special series 
of cassettes called Encyclopedia 
Loadern«. Your encyclopedia 
provides the essential 
documentation but now you'll be 
able to load the programs instantly. 

With Encyclopedia Loader:n1 
you'll save hours of keyboard 
time and eliminate the 
aggravating search for typos . 
ENCYCLO:?EDIA LOADER™ 

,--------=:.$-=14.95/ cassette 
Receive one volume FREE 

If you order the en t ire 10 vol. set of the 
Encyclopedia for the TRS-80, you 'll 

receive t he 10th vol. FREE! 

10 Volume delu x e hard cover 

COLLECTOR'S EDITION- a $199.50 value. 
$164.0 0 EN8100 postpaid. 

110 volume soft cover edition, a $109.50 
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f0REVIEWS 
edited by Michael E. Nadeau 

" ... this bibliography 
includes only . .. the academic 
approach to computer music." 

A Bibliography of Computer Music 
A Reference for Composers 
Sandra J. Tjepkema 
University of Iowa Press 
Iowa City, IA 52242 
Hardcover, 294 pp. 
$17.50 

by Dennis Bathory Kitsz 

Computer music experienced a drama
tic resurgence and remarkable 

changes at the outset of the 1980s. Those 
changes make A Bibliography of Comput
er Music, by Sandra J. Tjepkema-with 
only a few entries past 1978-more a his
torical document than an active refer
ence. But more importantly, this biblio
graphy includes only what might be 
thought of as the academic approach to 
computer music, with emphasis on Com
puter Music Journal and the publications 
of universities and such centers as 
IRCAM (I nstitut de Recherche et Coordin
ation AcoustiQue/Musique) in Paris . 

Although much research is being car
ried out at the university level, a neverthe
less significant proportion of computer 
musical activity is also occuring less for
mally, as the creative process so often 
does. By limiting her listings for the most 
part to official computer, computer music, 
and professional music publications. 

Tjepkema has missed a wealth of impor
tant work being done in the computer 
music field. The inclusion of just one year 
of the West Coast Computer Faire Pro
ceedings (1977) is a curious demonstra
tion of that limitatlon. 

These drawbacks, though important to 
working composers-to whom Tjepkema 
directs the work-do not diminish the 
heart of the collection itself. The biblio
graphy consists of about 1,000 entries 
and cross-references covering all phases 
of computer (as distinguished from 
analog synthesized) music, including in
terviews with composers, technical 
reports, and even user manuals for elec
tronic music studios. Analog synthesis is 
specifically not covered by this work. 

The volume includes over 20 years of 
writing (1956-1979, most from 1961-1978), 
with heaviest concentrations during the 
late 60s (when the avant-gardists and en
gineers first teamed up) and the second 
half of the 70s (when microcomputers be
gan to bring digital power to an economic
ally feasible status). Only about 100 en
tries date before 1965, and these are main
ly of historical and artistic interest. An
notations are clear and concise, though 
the inclusion of many foreign language 
entries with no annotations at all is 
discomfiting. The book is cross-indexed 
by person (both author and subject). but 
includes a very weak subject index that 

greatly limits its usefulness. The glossary 
of acronyms is minimal. no reference by 
year is provided, and the manufacturer 
listing is inevitably dated. 

Tjepkema's competence to address the 
task of such a bibliography is clear, as is 
her enthusiasm. Compilation of a biblio
graphy is an arduous undertaking, requir
ing contacts with libraries, authors and 
publishers across the world. But perhaps 
it is her enthusiasm that brought about 
the premature publication of the work, its 
coverage ending just as a rema:kable in
crease in computer music work was be
ginning. In any case, a second volume 
covering work through the mid 80s-even 
in periodical form-would be very 
wet come. 

To return to the topic of the book's 
flaws in coverage, major sources of com
puter music information have not been in
cluded, among them the alternative music 
press (especially from New York City and 
southern California). composer notes 
from record jackets, and reprints from 
seminars and gallery performances in 
such places as New York's Soho and the 
Brooklyn Academy of Music. In fact, local 
(non-academic) work from across the 
world is missing. 

The underrepresentation of the writings 
of major composers is also unfortunate. 
Pulitzer Prize winners Morton Subolnik 
and Charles Wuorinen are not found at all , 
nor is John Cage, whose collaborattons 
with Lejaren Hiller (amply represented) 
broke new ground in the field. Charles 
Dodge and David Behrman, composers of 
very accessible digitally generated music, 
are limited to two entries each. The lack of 
transcripts of public radio programs, rec
ord jacket notes, and other so-called 
ephemera glve these leading writers 
short shrift. On the other hand, tong-time 
academics such as Herbert Brun are ac
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commodated with more than two pages. 
Finally, the absence of a discography, 

-which would partly redeem the exclu 
sion of record jacket notes, cuts oft the 
bibliography from its source: the music 
itself. The Schwann Record and Tape 
Catalog has listed electron ic music 
separately for several years, and Com
posers' Recordings Inc. has a complete 
catalog. Thus, the absence of a disco-

Basic Faster and Better & Other Mysteries 

Lewis Rosenfelder 

IJG Inc. 

1260 West Foothill Blvd. 

Upland, CA 91786 

Soltcover, 300 pp. 

$29.95 

by Richard C. McGarvey 

Basic Faster and Better and Other 
Mysteries is a book worth its price. As 

a long-time programmer. I am confident 
with my skills, but I must admit Basic 
Faster and Better has taught me a few 
things. If you are a prospective buyer read 
the preface by Lewis Rosenfelder. If the 
preface doesn't talk you into buying the 
book then you do not need it or you are not 
ready for it. 

The introduction answers the question 
"What is faster and better?" Rosenfelder 
explains how sacrificing in one area leads 
to benefits in another. The programmer 
must decide what results he wants and 
then make the proper decisions (and sac
rifices if necessary) to attain the best op
erating program he can. 

This point is well taken. If speed is im
portant then write your program with 
speed in mind. You may have to sacrifice 
long, gingerbread routines that make the 
program look nice. On the other hand, in 
order to make a program more user ori 
ented you may have to sacrifice speed. 

Rosenfelder's point is the programmer 
must evaluate the needs of the program 
and the prospective user. Next he must 
write a program that is as easy and as fast 
as possible while using a minimum of 
memory. The resulting program is Basic 
that is both faster and better. 

You can make one part of a program 
very fast but not open to much user con· 
trol. You can also include fancy input rou· 
tines that are slow but are easy to use in 
the same program . The object of Basic 
Faster and Better is to show you how to 
achieve this happy medium in all of the 
software you write. 

" ... the bibliography 
is . .. an important 

addition to the 
musical scholar's 

library." 

Rosenfelder points out many of the er
rors programmers make. Then he shows 
you how, based on his own experience, to 
beat the problems and to actually write 
better Basic. He explains what trade-offs 
to make and when they are appropriate. 

I wish I could reproduce the table of 
contents for you in this article. It is so ex
tensive it looks like the index to most oth· 
er books. Rosenfelder covers every trick of 
the trade in detail and supplies an invalu
able library of subroutines that you can 
use over and over to reduce memory us- . 
age. speed execution and make a program 
user oriented. 1f you don't like typing a 
library of subroutines and demos to keep 
for future use, you can buy two disks with 
the routines already on them and ready to 
merge into your programs ($19.95 each). 

Manipulation of strings, arrays, 110 rou
tines, video displays, keyboard input , util 
ities and much more are the stock and 
trade of the programmer. Although Basic 
programming is the book's main concern , 
Rosenfelder supplies some machine 
language. Don't be alarmed, you don't 
have to understand it to use it. He sup
plies machine language for proven 
routines that increase speed in sorting 

Graphic Software for Microcomputers 
B. J. Korites, Ph.D. 
Kern Publications 
190 Duck Hiii Road 
P.0. Box 1029 
Duxbury, MA 02332 
$19.95 

by Terry Kepner 

At first glance Graphic Software for 
Microcomputers reminded me of the 

TRS-80 Level I manual in color and shape, 
except that it was much thicker. Since I 
had recently purchased a Radio Shack 
Color Computer, I was interested in learn
ing more about graphics techniques (the 
TRS-80 manual was more interested in 

graphy as an integral part of the biblio
graphy is both unfortunate and unneces
sary. 

In summary. A Bibliography of Comput
er Music fills an important void in a grow
ing field of music composition and per
formance. Though limited in scope for 
working composers. the bibliography is 
nevertheless an important addition to the 
musical scholar's library.• 

and other processing tasks and are com· 
plete with explanations on how to imple
ment them into your programs. 

Although any Basic programmer can 
gain valuable information from this book 
it is mainly geared to disk users, though 
there is plenty of worthwhile information 
for the non-disk programmer as well. 

The book assumes that everyone has a 
NEWDOS or NEWDOS80 operating sys
tem. There may be some incompatibilities 
with operating systems other than AP· 
parat systems such as in the 1/0 routines. 
If you are in doubt, call or write IJG, and 
ask them about possible problems with 
your operating system. 

Conclusion 

The book is worth the money no matter 
what level of programming ability you 
possess. If you are one of those who was 
disappointed in past . .. & Other Myster· 
ies books, give them one more try with this 
one. Go to your local computer store and 
sit down with a copy. Read the beginning 
and take a brief look through the book. It is 
an honest and successful effort to aid the 
Basic programmer. Basic Faster and Bet· 
ter is the best IJG publication so far.• 

telling me about the commands than 
teaching me the tricks needed for good 
graphics programming). A quick perusal 
of the book, and its relatively low cost. de· 
cided the matter; I bought it. 

This book is a good buy. It not only dis· 
cusses the theory of operation of the sim
ple points (drawing a line, circle, density 
filling , and so on), but also covers compli· 
cated graphic maneuvers (scaling, rota!· 
ing , motion translating and the 1ike). The 
book even provides Basic programs that 
do each of these activities. 

The book was originally written for the 
Apple computer, but is very easy to use 
with the TRS-80 Color Computer. All you 
have to do is to change all the references 
to HPLOT to PSET or LINE, and HCOLOR 
to COLOR. 
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Dr. Korites knows how to teach stu
dents and how to prepare a reference 
manual. Each concept is given its own 
page, which is split vertically between the 
explanation and the- Basic program. You 
should know simple math and have at 
least a nodding familiarity with the con· 
cept of X-Y Cartesian coordinate sys
tems. Dr. Korites assumes you have no 
knowledge of the next level of math re· 
quired which includes vector mathemat
ics and matri x manipulation, subjects 
familiar to few members of the microcom
puter public. He includes sufficient in· 
structions in the text to enable you to un
derstand these ideas well enough to use 

the graphics techniques that he explains 
in the book. 

The book begins at the most basic level 
possible-how to put a dot on the high 
resolution screen. By the end of the 
book you should be able to translate, ro
tate and stretch a box in three dimensions 
simultaneously. 

The book has no absolute page num
bering system. Each chapter is numbered 
us ing Roman numerals, and the first page 
of each chapter Is labeled page 1. Only 
one side of each page is actually printed; 
the reverse is purposely left blank for 
notes. 

This book not only provides the same 

theory and practice problems as most 
graphics books, but also gives usable pro· 
grams that demonstrate each technique 
as it is introduced. It starts out at a level 
perfect for the beginning graphics pro
grammer, but is sectionalized so that the 
accomplished programmer can easily go 
to the area that interests him or her and 
get the needed information. Dr. Korites is 
to be commended for the thought and ef
fort he has put into making this book as 
understandable and readable as it is. 

I strongly recommend this book to any
one interested in learning how to do 
shape manipulations on a microcomput
er, whether they are simple or complex.• 

Computer Major League: The Game of 
Professional Baseball 
Avalon Hill Microcomputer Games 
4517 Hartford Road 
Baltimore, MD 21214 
Model I, 32K 
$20 cassette 
$30 disk 

by John P. Mello Jr. 

Walk into any place where aficiona
dos of the Grand Game congregate 

and ask what's the best major league sim· 
ulation game on the market. You will get a 
chorus of replies , but if you are looking for 
harmony, you will find more of it on a 
street corner in Philly. 

There are the venerable institutions of 
baseball gaming-APBA and Strat·O· 
Matic-and at least a dozen newcomers, 
including Time Travel Baseball , which al· 
lows you to move players from one era to 
another including the future. 

Now into the fray enters the prestigious 
game house. Avalon Hill, with not only a 
board version of baseball , but one for the 
microcomputer. 

Let there be no misunderstanding. 
Aval on Hill's computer game is not for the 
arcade set . It is a text game founded on 
the baseball fan's unflagging fascination 
with statistics. To those unschooled in 
the intricacies of the national pastime, the 
game may already sound too predictable. 
But it is no more predictable than the 
board games and given the vagaries of the 
Model I, probably less so. 

When you load Major League, it takes a 
few seconds to initialize. This can cause 
some anxiety about whether the game is 
loading properly. Palpitations could have 
been averted with an initializing prompt. 

After loading, the game's main menu 
appears. It summarizes the commands at 
your disposal In the play mode. You can 
exit to the menu any t ime without disturb
ing a game in progress. 

You enter the home and visiting teams 
and you are ready to set up your lineup. All 
26 major league teams and their 25-man 
rosters from 1980 are included in the 
game. (Avalon Hill sa id it intends to mar
ket a method to update the game to con
form with 1981 performances by the 
players.) However, repeated attempts to 
load the Phillies-world champions in 
1980-yielded the message " team not 
found. " A look at the disk directory, 
though, revealed your TRS-80 will find the 
team from the City of Brotherly Love it you 
punch in " Philles." 

By keying in V or H you can call up the 
roster of the visiting or home team. By 
each fielder is his number, positions he 
plays, batting average, slugging percent· 
age, and overall running speed. At this 
point , it would be helpful to know a 
player's ability to sacrifice and hit and 
run, but these ratings (along with home 
run, walk, on-base running, and strikeout 
ratings) can 't be accessed until the game 
is under way . 

Although the documentation notes the 

game incorporates a player's fielding 
ability into the fabric of play, you do not 
have access to that information-defi
nitely a drawback in the late innings 
when you are hanging on to a one-run lead 
and want your best defensive players in 
the field. 

This is also bothersome when your 
team is batting. If you have a runner on 

"Major League 

takes the drudgery 


out of 

baseball simulation." 


base, you want to know how good a catch
er's arm is. In th is game, you don't find 
out until you steal. Then, sometimes, it is 
too late. Here, though , the offensive 
player gets an idea about an outfielder's 
arm. If you have the option of taking an ex· 
Ira base, the chances of your runner mak
ing it are displayed as a percentage on the 
screen. 

For anyone that's ever fumbled with a 
scorecard, Major League is a dream. To 
set your lineup from the roster mode, you 
enter three numbers: a player's position in 
the batting order, number and position (1 
for pitcher, 2 for catcher .. . ). The numbers 
appear in three columns to the right of 
your roster. When you exit to the play 
mode, the names and stats of the players 
in the home and visiting lineups are dis· 
played in a column on the left of your CRT. 

The game keeps a running scorecard 
you can access anytime to see what a play
er or pitcher has done to that point in the 
contest. Pinch hitter? The computer keeps 
track of him. New pitcher? Ditto. No more 
squeezing names at the bottom of your 
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"talking" to you. It auto· 
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(riendly" disk BASiC code. 

giviilg you access to a host 

of screen processing 

tunctions 
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E/ Z-SCREEN DESIGN 
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changing channels. you can keep changmg your 
layout until you're perfecty hoppy with it. And since 
what yo;_; see on screen is what you get. you never get a 
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satisfied with. 
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A MATTER OF RECORD 

E/7.-SCREEN even makes documen1a~ion of your 
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EASY ON THE BUDGET 
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scorecard and going batty trying to inter· 
pret your hen scratchings. And behold! Ma
jor League also contains a print routine so 
you can print a box score of the game. 

Information, however, clutters the play
mode screen. In the upper left, you have 
the lineups; on the right, the player batting 
and three rows of information on his hit· 
ting and running skills; below that, a base
ball diamond; across the bottom, innings, 
outs, line score and a two-by-two matrix. 
After several games, we deduced the 
matrix represented the pitchers' ability 
rating and fatigue factor. A little labeling 
here would have been helpful even if it 
does add to the screen clutter. 

Three numbers at the top right of the 
screen do not seem very useful. The first is 
a number from 1-12 determining who con
trols a situation-the batter or pitcher. 
Which end of the range favors whom, 
though, isn't explained. The second num
ber is a random number from 1-64 deter
mining the outcome of a play. The higher 
numbers are usually outs, but there's no 

hint whether this number will affect the 
next play or determined the outcome of 
the previous one. Third is a number from 
1-80 determining if an error's been made. 
Since a message appears when an error is 
made. this number seems superfluous. 

When your first hitter enters the 
batter's box, you can make him swing 
away by hitting the space bar or bunt for a 
hit by pressing B. When a runner gets on 
base, his name and on-base running rat· 
ing is displayed by the sack. With ducks 
on the pond, the batter has the additional 
options of hit and run, sacrifice, and sui
cide squeeze with a runner on third base. 

Defensively, your options are limited to 
moving the infield in or out and pulling 
pitchers. As batters get hits or bases on 
balls and runs are scored, a pitcher's 
stamina is reduced. When it reaches zero, 
hitters will have a field day. 

During a game, the screen may clear 
and the messages clutch hitting, clutch 
defense or unusual play will appear. The 
clutch messages appeared several times 

in games played by 80 Micro staff, but on
ly once did anything clutch happen. Most 
of the time the batter iust had to hit again. 
According to the game's documentation, 
unusual plays include an injury to a 
player, ejection of a player and a rain out. 
We would add another oddity-one board 
players don't worry about-Model 1 glitch. 

Despite its drawbacks, computer Major 
League takes the drudgery out of baseball 
simulation. Some fans may find it exciting 
to roll n·sided dice and pore through cards 
and charts, but as for us, we would rather 
have a micro do it. After all, the cerebral 
part of the game is making decisions and 
reacting to field situations-not acquiring 
eye strain reading charts. 

As for realism, what could be more real
istic than the Brewers at Red Sox game 
we played? Boston struggled through 
eight innings barely able to scratch out 
two runs while Milwaukee threatened in 
almost every inning. Then the patented 
Fenway fireworks came in the last frame 
and the final:5-4 for the home team.• 

electronic
• 
ma1~ 

A perlect trio- The Hayes Stack Smart modem. 
TRS-80. and the Automated Communication Exchange 
software. Now you can have access to other computers 
over the telephone line . as well as. time sharing 
systems and information utilities nationwide. 

The Hayes Stack Smartmodem features auto answer 
& auto d ial . R$232C compatibility. sev1rn LED 
indicators. an audio monitor. accepts aver 30 different 
commands, and 1s programmable in any language. 

The unique A.C.E. software package allows you to 
receive & transm it ASCII files lrom your completely 
unattended TRS-801 

For a soph1st1cated. high performance . data 
commun1cat1on system select A.C.E. and the Hayes 
Stack Smartmodem. 

~...... . 
(l)H11y96 ~ . " " " • ~I -

Hayes Stack Smartmodem $249 
A.C.E. disk software far 4BK Madel t / UJ $79 

•• .. ••••••••••• Spe<:1al-Limiled time only!••••••••••••••• 
A .C .E. Otsk software $39 w/ Smartmodem purchase 

ACE COMPUTER PRODUCTS OF FLORIDA. INC 

!640 N.W. 3rd Street 


Deerfield Beacti . FL 33441 


LJ aw 1 30~1 42 r" · ti300 · Vrnn~ 43051 427-125 7 

MC· V ISA .icn~ptw1 H rf.!s r:.rld 4 ~"' s.:1 1as ta '° 


Fre1gt11 1fH'I (UP S ground-Cont USA) 
 ... 197 

FREE 

business software 

directory 

• Radio Shack's Model L IL Ill. 
• Heath's M BAS IC and H DOS 
• CPM: Xerox. Alto ... 
• IBM Personal Computer 

"!DM2 is GREAT'" - puhlishc:r of 80-t : s 

"(GI.) superior to cithi.:r thi.: Osborne (SBSCi & Taranto) 
or Radio Shack .. . M AIL-X has a greatc:r c.:apac:ity ... 
more flexible than ( R.S.) .. 

-columnist of 80-microcnmputing 

.. impcrn:ptin:Jy fast . . . (DBMS) is a good and ri.:liablc 
wnrkhorst'" - publisher of lntcrfolT Agl' 

Data base manager. integrated accounting package 
(AR. AP. GL & Payroll). inventory. word proces
sing. and mailing list. Compare and be sclccti\'e ~ 

~1'.., Micro Architect, Inc. 
~ 96 Dothan St.. Arlington. MA 02174 
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them right - nearly bare rooms, crazed in  or I'm slipping. Asylum came with a list of 
Asylum mates, equally crazed guards, and doc commands, which early Deathmaze fans 
Med Systems Software tors you shouldn't trust. It is a maze of never had the advantage of, but I still 
P.O. Box 2674-T riddles and mysteries. It could drive you could not figure out what word would un

Chapel Hill, NC 27514 insane. hook that darn grenade without getting 

Models I & Ill The graphics in Asylum differ from myself blown up. Oh well, half the fun is in 

$19.95 cassette those in the two earlier games. In Death the frustration. 

$22.95 disk maze and Labyrinth it was expected that Asylum commands are more sophisti 


A

you would wander halls for hours, days or cated than the earlier games'; the number 
by Debra Marshall even months without encountering more of commands isn't as limited. The kinds of 
80 Micro staff than a closed box, an occasional door or things it is possible to do has expanded 

keyhole, or a message on a wall. Asylum greatly, and while you are not directly in
provides a visual relief, with graphic teracting with the characters you meet in 

nother triumphant teaser from Med depictions of beds, chairs, desks, doors the maze, they do affect your situation di 
Systems Software, Asylum is all any with bars, inmates, guards, and so on. rectly. The guards will haul you back to a 

Deathmaze or Labyrinth fan could ask for The Med Systems people were kind room and lock you in, but that isn't neces· 
and more. Asy lum is similar to earlier enough to provide me with a graphics sarily a bad situation. 
games, and yet unique; the game board is sampler disk as well as the game disk to Any game player who likes thinking 
a maze of halls and doors, but doesn 't review; I guess they know me well enough games and is not totally hooked on the 
seem t o double onto itself as did Laby· to realize that I would be totally intrigued graphicless adventures should like Asy
rinth. While the halls are more straight by their game and equally incapable of lum. Even staunch defenders of adven
forward, the situations you find yourself in finding my way around their maze. tures will like Asylum; it is an adventure 
are not. As a matter of fact, I couldn't even get with a twist. Deathmaze and Labyrinth 

Asylum is a huge building full of locked out of the first room without help. Either players should find Asylum a challenge. 
rooms with keys just out of reach, gre the Med Systems people are finding more But be sure to bring along a sharp im
nades that don't explode - if you handle obscure commands to use in their games agination and a steady patience.• 
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Space Waste Race 
Storybooks of the Future 
527 41st Ave. 
San Francisco, CA 94121 
Models I & Ill 
$19.95 16K cassette 
$24.95 32K disk 

by Mary Gasiorowski 

S pace Waste Race Is an interactive 
computerized storybook. Based upon 

the idea of sending our excess garbage in· 
to space to be rid of ii, the program is very 
interactive, and a novel idea. Each nine 
lines of the story is accompanied by a 
screen of graphics. 

It also allows for a lot of manipulation. 
The complete story can be viewed without 
interruption, or individual pages can be 
repeated as many times as you like. You 
can practice moving the moons; by press
ing the arrows or bracket keys, the face of 
the man in the moon appears to shake, 
nod, or look around. 

The program has good and bad points. 
The graphics capability of the TRS-80 is 
limited to drawing graphics with blocks 
rather than the dots of the Apple and Col· 
or Computer. This means that a diagonal 
line on the Model I or Ill looks like a stair
case, and moons are not nearly round. 

The instructions suggest the program 

Ann Rose-Our Accounts-Receivable 
Clerk 
Sturdivant & Dunn Inc. 
8011277, 124 Washington St. 
Conway, NH 03818 
Models I & Ill, 48K 
$150 

by Frederic S. Goldstein 

Ann Rose- Our Accounts-Receivable 
Clerk was designed specifically for 

applications where the majority of the bill
ings are repetitive standard amounts. Gar
bage companies, trailer courts and park-

is designed for non-readers, but the nine
line story includes such vocabulary as 
" collecting," "jealous" and "imagine." In 
addition , the on-screen instructions are 
beyond the young reader. Perhaps the au
thor intended an adult to read through the 
story with the child. 

After a cute title page with graphics and 
a musical theme, the program goes to the 
menu: Storybook; Look, Nod & Shake; 
Funtime; End. Storybook and Funtime 
proceed to other menus. Storybook allows 
you to run through the story-the whole 
thing, individual pages, just the text, or 
just the title page. Look, Nod & Shake lets 
you play with the moons, making ther:n 
look in various directions. 

The games in Funtime are: Moon Drops, 
a counting game; Fall Out, a number and 
letter identification game; Moon Pass, a 
game for developing the spatial concepts 
of over and under; Hole in the Moon , a 
game teaching numerical and alphabeti
cal order; and Moon Looks, a game tor 

drives. One is used for the program and 
data, and the other is used exclusively for 
data. You can modify the Model Ill version 
to run with one disk. This review is based 
on tests run on a Model I. 

On the Model I each pair of disks can 
handle up to 328 accounts. If you have 
more accounts, you must use additional 
sets of d isks . You can use any number of 
sets, however, since the program cannot 
pass data from one pair of disks to the 
next. You must establish separate con
trols for each. 

Peter G. Dunn, a CPA with the firm of 
Sturdivant and Dunn, developed the pro

"(Ann Rose) is part of a 

new breed of programs ... " 


ing garages which charge a fixed monthly gram for his firm's internal use. II is part of 
fee will be interested in this program. a new breed of programs developed by 

The Model I version requires two disk users rather than commercial software 

concepts of direction. (The last three are 
only on the 32K version and feature 
automatic scoring .) 

The games are interesting but trivial; 
they could be developed more. For exam· 
pie, in Moon Pass if you miss seeing the 
moon pass on the screen and do not re
spond to the question in a reasonable 
amount of time, the program should loop 
back and show you the problem again. 
Also, Hole in the Moon takes three 
numbers or letters in sequence, shows 
two of them and asks for the missing one. 
If a mistake is made the program should 
make you type in the correct answer for 
positive reinforcement. 

In addition , all the games reward equal· 
ly for correct and incorrect responses: the 
moon nods for correct answers, and 
shakes its head from side to side for incor· 
rect ones. If there was more action for a 
correct answer the child might be more in
clined to find the right response. 

Space Waste Race could be improved 
in many ways-the games could be more 
developed and better designed , a more 
age-appropriate story could be chosen, 
and the program could be friendlier by 
asking for your name when you start. 
However, the idea is an interesting one. 
Space Waste Race may be the storybook 
of the future; but Space Waste Race will 
not replace parents reading to their 
children.• 

houses. As such, it has the benefit of per
sonal business experiences in a particular 
industry. Their experience and this soft
ware, though, may not be universally 
applicable. 

Ann Rose is a bill and post system with 
many interesting features. When you add 
a new account, you must code it accord· 
ing to a table that you have set up. When 
you select the automatic billing feature, 
these codes identify which standard rate 
to charge. You can establish multiple 
standard rates and apply them to different 
customers as needed. You can also bill 
directly in addition to the standard 
amount. A code of 1 is used for accounts 
that only incur direct charges. 

The system uses a clever technique for 
posting specific items to an account. It 
assumes that all positive numbers are 
charges and all negative numbers are pay
ments. You use the correction routine to 
change negative amounts from payments 
into returned items or discounts, and 
positive amounts from charges into ser
vice charges. You also use the routine to 
correct account number, invoice number 
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or dollar·amount problems. 
There is one report format for posting 

transactions and one for recording the 
journal entry. I recommend that you enter 
each category of transaction-payments, 
returned items, and so forth-as a 
separate batch with its own entry run. 

This is a balance·forward system. It is 
unique in that it offers the option of saving 
and printing 17 transactions along with 
the balance due. 

If you do not save the details, transac· 
lion capacity should never be a problem 
since only the net is carried forward. If you 
save the transactions, when you enter the 
seventeenth item for an account the sys
tem stops what it is doing and prints a de
tailed report for the account. The program 
then purges the 17 details and resumes 
posting. 

In reality Ann Rose is a 17-line comput· 
erized ledger card. Unfortunately, since 
the system cannot key payments against 
specific charges, problems could develop 
if you had to reconcile a high volume ac· 
count. Because the program prints only 17 
transactions and the net balance due, the 
amount paid could be for details previous· 
ly purged. 

The monthly report of customer balanc· 
es requires some explanation since at 
first glance it looks to be out of balance. 
The detail columns provided-service 
charge, 30-60 days, and over60 days-do 
not necessarily total to the balance·due 
column. The difference is the current 
amount due, which you find on the 
posting-to-accounts-receivable report. 
Since the system is set up to print at 10 
pitch on 8 Y2 by 11-inch paper, space is at a 
premium and some information was omit
ted. Mr Dunn should have included the to
tal balance due as a single number or 
used a short name for the customer so 
that the report would crossfoot. 

The program provides an accounts-re· 
ceivable list with the account number, 
code, name, phone number and blank 
spaces in the columns labeled charge and 
payment. At first , it appears that it should 
contain a recap of the financial figures, 
but it is intended as a worksheet for the 
bookkeeper. 

The system calculates interest at the 
rate of 1 '/z percent per month on balances 
over 30 days late. 

The system's major weakness is its 
documentation. The manual starts out by 
providing a step-by-step list of instruc
tions for formatting new disks and back
ing up and copying the program from the 
non-system disk provided. The documen
tation explicitly reminds the user to make 
adequate back-up copies every time he 
runs the system. {After terminating pro· 

cessing, the system even displays a part
ing message of "MAKE BACKUPS.") 

Unfortunately, there is very little tollow
up documentation on how to run the sys
tem. Essentially, the manual says "experi
ment!" This is an excellent way to learn 
about the system, but reading about it 
first would have been better. A new and 
expanded version of the documentation 
should be available soon. 

In addition to the incomplete documen
tation, the system has other deficiencies. 
For example, bills are printed without ac
count numbers and there is no provision 
for sales analyses or commission 
analyses. 

Although Ann Rose is not as widely dis
tributed as the Radio Shack Receivable 
system, the program developer and sever-

The Voyage of the Valkyrie 
Leo Christopherson 
Advanced Operating Systems 
450 St. John Rd. 
Michigan City, IN 46360 
Models I & Ill, sound 
$34.95 16K cassette 
$39.95 16K disk 

by Michael E. Nadeau 
80 Micro staff 

Graphics and sound can make or break 
a computer game; both are done very 

well in The Voyage of the Valkyrie. 
The game Itself is no innovation. You 

are the pilot of the ship Valkyrie; your mis
sion is to capture the island of Fugloy. The 
island has 10 castles, each guarded by a 
difterent number and type of bird. Your 
first task is to map the island. Roughly 
two hours of trial and error gives you the 
map, but be prepared to die a few times in 
the process. 

You must shoot the birds to capture 
castles. The elite Fugloy Airforce can ap
pear anywhere on the island. These birds 
shoot back; some are more powerful and 
quicker than others. Each shot consumes 
valuable energy points. You must also 
keep an eye on your shield level. To shoot 
the birds you must aim cross hairs that ap
pear on the screen when you put on your 
shields. How well you aim these cross
hairs bears directly on your success at the 
game. 

There are 10 levels of play, with each 
successive level putting more birds into 
the fight. Once you have mastered the art 
of shooting birds, however, the game only 
becomes longer with each increase in dif
ficulty level. 

al of his clients, including a garbage com
pany with 2,000 accounts and a utility 
company with about 1,000 accounts, are 
using it successfully. The developer is still 
modifying the system and improvements 
will evolve such as order entry processing 
and some form of inventory control. This 
will make the package less industry 
specific. 

Would I recommend this system to a 
client? Yes, but only under special circum
stances. At present Ann Rose could be 
ideal for a small business with repetitive 
standard billings. However, the lack of 
comprehensive documentation limits its 
usefulness to someone already familiar 
with data processing and the industries 
for which the package was designed. In 
that instance you should find it easy to in
stall and use.• 

The graphics are undoubtedly the best 
feature of Valkyrie. The birds move unpre
dictably (at first) with their wings flapping 
and shots flashing. The castles are all dif
ferent and equally impressive. Few games 
can boast TRS-80 graphics as good as 
these. 

When you first play Valkyrie, it is very 
difficult to shoot the birds. Eventually pat
terns emerge and the game becomes 
much easier to play. I am most dissatis
fied with this fact. Once you map the 
game and develop your shooting tech
nique the game ceases to be a challenge. 

Yet the game remains entertaining 
because of the graphics and an unusual 
use of sound (selections from Richard 
Wagner's operas). The game begins with 
the March from "Tannhauser"; "The Ride 
of the Valkyrie" (my favorite) plays each 
time you capture a castle. The Prelude 
from Act Ill of "Lohengrin" signals that 
you have conquered the island. There are 
the usual blips and blaps as well, but they 
are uninspiring. 

I like this game, but I cannot recom
mend it to anyone who wants a challenge 
everytime ii is played. The game is quickly 
mastered and can become tedious. The 
graphics and sound redeem what would 
otherwise be a mediocre game.• 
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[]]~tIBm5rIDlliJ~U 
Ad#25 SOFTWARE 
ULTIMATE SOFTWARE PLAN 

We'll match any advert ised price on any Combine our price protection with the 
item that we carry. And if you find a lower availability of fu l l professional support and 
price on what you bought within 30 days of our automatic update service and you have 
buying it, just show us the ad and we 'l l the Ult imate So ftware Plan . 
refund the difference. It's a convenient , uncomplicated, log ical 
It's that simple way to get your software. 

v (New items or new prices) 
•Special price of the month.~ DISKWlTH/ MANUAL 

~ MANUAL 

ARTIFICIAL INTELLIGENCE ' 
Medical( PAS-3) $849/$40 
Denial (PAS-3) S849i$40 
AS YST DESIGN '· 
Pror Time Accounting . S549iS40 
General Subroutir.e $269/$40 
Applicatio n U tilities $439/$40 

COMPLETE BUS. SYSTEMS ' 
•creator. $199/S25 
• Repor1er $ 129/$20 
•Both . $2991$45 

COMPUTE A CONTROL ' 
•Fabs (B·1ree). $119/S20 
•u11raSor1 II . $1191$25 

COMPUTER PATHWAYS ' 
Pearr (level l ~ $ 99/S25 
Pearr (level 2~ $299/$40 
Pearl (lcvel 31 S549/S50 
DIGITAL RESEARCH ' 
CP/M 22 

NarttiStar $ 149/$25 
TRS-80 Madel II 

•'.P+Ti $159/$35 
M1CrOPoliS . . $ 169/$25 

PL/1-80 $459/ $35 
BT-80 $ 179/$30 
Mac $ 85/$15 
s;d $ 65/$15 
Z-S;d . $ 901S15 
Tex $ 90/$15 
DeSpool s 501$10 
CB-80 $459/$35 
CBasic-2 . .s 96/$20 
D.M.A. 
A scorn .$1491$15 
Formula $539/$45 

GRAHAM-DORIAN ' 
General Ledger $729/$40 
Acct Rece:vable . $729!$ 40 
Acct Pay1:1ble $729/$40 
Job Costing $729/$40 
Payroll II . .$729/$40 
Inventory II $ 7291$40 
Payrol l . $493/$40 
Inventory $493/$40 
Cash Register $493.1$40 
Apartment Mgt $493/$40 
MICRO-AP ' 
S-Basic . S269.1$25 
Seloctor IV $295/$35 
Selector V . $4951$50 
MICRO DATA BASE SYSTEMS ' 
H OBS . $269/$35 
MOBS. . . . $795/540 
DRS or ORS or RTL .. . S269/S 10 
MOBS PKG $1295/$60 
MICROPl'IO' 
WordStar 5319/$60 
Customizat ion Notes ... S429/$na 
Mail-Merge s 109/S.25 
WordS1ar/ Mail-Merge. $419/$65 
DataStar . . $2491$60 
WordMaster $119/$40 
SuperSort I . $199-'$40 
Spell Star $1751$40 
CalcStar . $ 259/ Sna 

MICROSOFT ' 

Sasic-80 . . $296 

Basic Compiler .$329 

Fortran~ao $349 

Cobol-BO $629 


,,,,. M-Sort . .$175 
.,.... 	Macro-60 $144 

Edrt-80. $ 84 
MuSimp/ MuMalh . $224 
Mulisp-80 $ 174 
Multi Plan Call 
Manager Series . Call 

ONLY CP/M users: 

specify disk systems and formats. M ost formats avai lable 


ORGANIC SOFT.VARE··· 
TextWnter Ill. S111 /525 
DateBook IL . S269/S25 
Milestone S269/ S30 

OSBORNE'' 
Genera l Ledger .$ 59/$20 
Acct Rec/Acct Pay . $ 59/$20 
Payroll w/Cost .$ 59/$20 
A l l 3. . . . ... $129/$60 
All 3 + CBASIC-2 . . $199/S75 
Enhanced Osborne S269/S60 

PEACHTREE' 
General Ledger. $399/$40 
Acct Receivable $399/$40 
Acct Payable $399/540 
Payroll . $399/$40 
Inventory . . $399/$40 
Surveyor $399/$40 
Proper ty Mgt s799/$40 
CPA Clii:;nl Wr ite-up . $ 7991$40 
PS Vers ion Add $129 
Mag iCalc $2691$25 
Othf?r less 10% 

SOFTWARE WORKS• 
'Adaot iCDOStoCP/M).S 49/ $na 
*Ratfor . $ 66/$na 

SOHO GROUP' 
"Match Maker $ 89/$20 
""WorkSheet $159/ $20 

STRUCTURED SYSTEMS' 

Busr11ess Packages. 

Call for Price 


SORCIM ' 
SuperCalc S269/$na 
Trans 66 .s 115 
Act $157 

TCS ' 
GL or AR or AP or Pay. $ 79/$25 
All 4 $2691$99 
Compiled each . $ 991$25 
Invento'y $ 991$25 

SUPERSOFT' 
Diagnostic I . $ 49/$20 
Diagnostic H .s 84/$20 
Disk Doctor . $ 84/$20 
Forth! 6080 or Z801 . .$149/$30 
Fortran . . $219/$30 
Fortrar. w/Rattor .$289/$35 
C Com piler $174/S20 
Star Edjt. $ !891$30 
Other less 10% 

UNICORN ' 
M ince . . $149/$25 
Scribble . .$ 149/$25 
Both . $2491$50 

WHITESMITHS ' · 
··c·· Compiler . $600/$30 
Pascal ~ i nd ··c··: . $650/$ 45 

"PASCAL:' 
Pascal / MT+ Pkg . $429/$30 
Compiler . $315 
Sp Pcog . $1 75 
Pascal/Z $349/S30 
Pascal/UCSD 4.0 . $670/$50 
Pascal!M $355/$20 

··DATA BASE" 
FMS-80 $649/$45 
~BASE II. . $ 595/$ 50 
Condor II . $899/$50 

"WORD PROCESSING" 
WocdSearch $179/ $50 
SpellGuard $229/$25 
VTS /80. $259/$65 
Magic Wand . $289/$45 
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Life List 
Manhattan Software 
P.0. Box 1063 
Woodland Hills, CA 91365 
Models I & Ill 
$24.95 

by Eric Maloney 
Kilobaud Microcomputing staff 

My Life List program tells me I saw a 
Double-Breasted Tuna Grinder in 

Antrim, NH, last weekend . The weekend 
before, I ran across a Black-Billed Boot 
Stamper behind Dr. Fred's Auto Clinic. Ac
cording to my notes, I blew the dirty little 
thing away with my grenade launcher. 

How I managed before Manhattan Soft 
ware came up with this bird list program I 
will never know. My closets were full of 
shoeboxes stuffed with matchbook 
covers, napkins, bank deposit slips, 
grocery store receipts-anything to 

"I blew the 

dirty little 


thing away.. " 


scrawl a note on when I unexpectedly 
spied a Double-Shagged Throw Rug or 
Red-Eyed Fly Hog. 

Naturally, my notes got confused . Was 
it a Clip-Winged Tarsucker that I flattened 
with my moped? Did I really see the rare 
Tie·Dyed Burger Bun whi le floating in my 
sensory deprivation tank? And where is 
that recipe for White-Crowned Sparrow 
fritters? 

Life List takes care of al I my problems. 
It lets me record the names of some 450 
birds, along with the date and place 
sighted and any extra notes. I can sort the 
list alphabetically and get a complete 
printout with the touch of a button. I can 
perform a special search for any bird, us
ing only part of its name. 

Of course, the people who might 
possibly be interested in this program 
would probably fit into a phone booth , 
wi th room left over for an hors d'oeuvres 
table. But Charles Leedham of Manhattan 
Software says this is the sort of special
ized offbeat program that microcom
puters were made for. 

After transferring my notes to disk, I 
was faced with another dilemma-what 
to do with all of those shoeboxes. It finally 
dawned on me, they would be perfect for 
storing field specimens. At last my room
mate has stopped complaining about 
those stuffed birds under the kitchen 
sink.• 

Magic Spell . . 

Spell Binder. 

Select. 

The Word 


··oTHER GOODIES " 

Micro Plan 

Plan 60 . 


Tiny ··c-· Compiler. 

N Rvada Cobol . 

MicroS1at . 

Vedit . 

M1niM odel 

StatPak . 

M icro 9 ... 

Raid . . 

String/80 

String/SO ·:source) . 

ISIS CP/ M Utility 

Lynx . 

Supervyz . .. 


V' CP/M Power . 
,,,,. Mathe M agic 

APPLE II " 

INFO UNLIMITED'' 

EasyWriter. 

Daladex 

EasyM ailer . 

Ottlm. 


MICROSOFT ' . 

. 

. $189/$30Target . . 

. $149/$naBSTAM 
$149/$naBSTMS 

Trny ··c. .$ 89/$50 
$229/$50 

. $179/$25 
. $224/$25 
. $130/$15 
$449/$50 
$449/$40 
$229/$20 

. $224/$35 
$ 84/$20 
$279/$na 

. $199/$50 

. $199/$20 

.s 95/sna 

. $ 75/Sna 
. . $ 95/Sna 

. $199 

. $249 
$ 128 
less 15% 

VISICORP' 

Visicalc 3.3. 

Desktop/Plan 11 

Visiterm 

Visidex. 

Visiplot .. . .. .. . 

Visi t rend/Visiplot 

Visi f ile 


PEACHTREE• 
GIL. AIR. A/P. Pay or 
lnv~ntory (each) 

·'OTHER GOODIES'' 
· vu #3R 

(use w/V~sica lc} . 
"'Context Connector 

(\.JSe w/Visicalc ) 

Micro Courier . 

Super-Text II 

Data Factory . 

DB Master 


$269/$25 
$340/$45 
St:i95/Sna 
$ 65/tina 

$419/Sna 
. . $269/$30 

Sol tcacd iZ-80 CP!Mi . $298 
Fortran . $179 
Cobol $499 
lase . S 139 

MICROPRO' 
Wordstar $269 
Ma11Merge . $ 99 
Wordstat/M aiiM erge S349 
SuperSort I . $159 
Spellstar . $129 

PERSONAL SOFTWARE/ 

. $225 

. $225 

.$ 90 

. $225 

. $180 

. $300 
$225 

$224/$40 

s 49 

$ 99 
$219 
$ 127 

. $ 134 
$184 

IBM PC SOFTWARE 

,,,,. 	Business/Med/WP 
Call for Price 

8086 SOFTWARE 
>"" CBAS IC 66. .$300/Sna 
..- Pascal MT+ 86 Pkg .$730/Sna 
..- Pascal UCSD 86 . .$700/sna 
,,,,. Macro 86 $2591$na 

ORDERS ONLY-CALL TOLL FREE VISA· MASTERCHARGE 

1-800-854-2003 ext 823 • Calif. 1-800-522-1500 ext. 823 


Outside Con tinenta l U .S .-add $10 plus Air Parcel Post • Add $3 .50 postag e an d handling per each item 

• California res idents add 6% sal es tax • Allow 2 weeks on checks, C 0 .D. $3 .00 extra • Prices subjectlo change 

w ithout notice. All rtems sub1ect to avarlab11i ty • :&-Mfgs Trademark. B lue Label $3 .00 additional per item. 


THE DISCOUNT SOFTWARE GROUP 
6520 Selma Ave. Suite 309 · Los Angeles, Ca. 90028 • (2 13) 837-5141 
lnt"I TELEX 4g9-0446 DISCSOFT LSA • U SA TELEX 194-634 (Attn : 499-0446) v' 101 

TWX 910-321-3597 (Attn : 4g9-0446) 
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The only complete document proofreading system: 

CJRAMMATiJ{™ + [p.)~~ffl)[j-\fQ)[Wf 

Beyond Spelling Checking 

The Aspen Software Company Spelling Checker 

=NO ERRORS 

For CPI M ® , TRS-80 ® , and 8086 / 8088 Word Processors 

Don't 'ct tie tor a partial proofreading program. Thcrt· arc other 
'pc ll ing ,·heeler' :t\'ail<thlc. but only Aspen Snftwarl' offers a 
n1111pktt' dontnll'nt proofreading system. 

I ht· ,.\,pen Solrn an• c.,rnpan~ spelling .:heckt•r b Prnorreader . 
Wc.\L' heen impro\'ing Prnnrreader since it wa' lir,t released in 
eal'I.' l<llll. The nt'"t''t 'er' ion is fullv menu drin·n. and so simple 
(,1 uo.,c thal ~·ou prob,ahl .v \\on·1 even need rhc coniprchensivc 
"'<' '"'manual 1ha1·, inducted . It has a large 38,000 word fully 
npandahlc di ctionary. anu can check even vnur largest docu
tlll' llh in under four rninutc.s {even fastm on mosl svstcmsl. 
Pninlrcader ", dictill1WI'\' is almost twice as large as some, so you 
" " ".' have to 'pcm! 'o much time adding new words. And 
Proofreader i' tntallv a,·curate. Proofreader loob up every word in 
11' dictinnarv . and cine' nut atificiallv extend its dil'tionarv size 
"ith I"'·' at:cur:11c prl'ih ;ind ~uffix 'analysis like some others. 
tBe"·are: Mn'c dwl'kt' f\ "ich '\·ucabularies" of ."OJ){)() or more 
""r<h ""' lhl\ melhod and can miss .rnme miv..pdlcd wor<is'J 
I hl' L'lllirl' .1X.OOO '""d dktionary takes nnl .\ 100.000 hytes 

11! di"k ,pal..'L'. 

Prnotreadcr docs nnt ' imply mark the errors in your document 
likc '"Ill'' checker, , but allows you to make corrections inter
aL·tivel>" with the full contc•t uf ·each unknown word displayed. 
You <:an currel't mistakes. lca~·e unknown words alone, or add 
words to the die1ionary . Unlike most spelling checkers, you 
al'o have complete intcraL"tive aecess lo the dictionary while cor
recting. so vou won't need to keep a separate dictionary to look. up 
1»nrds manual!\·. Ea,·h correction is automaticallv double checked 
in the dictiona.rv. and wilh a single command: Proofreader can 
almost always show you the correct spelling of a word. {inter
active correcth>n optional on TRS-80 Model l/111 , included on all 
other ve rsions . TRS-!!O versions do no1 support interactive diction 
ary look up.J 

Spe llin g checking alnnc is not enough! Aspen Software's 
Gramma1ik goes ht•yond 'implc spelling checking. No one else 
ha s anything lik e it. First, vrammatik will check your document 

for L'<•mnwn tv pos (such as doubled words : "the the"), and punc
tuation and ca pitalization errors (e.g .. "STicky shift key") . 11 also 
chech for poor writing style using a dictionary of over 500 mis
used phrases as defined in many writer's style manuals. 
Grammatik dassifies each error it finds. marks the errors for 
easy correction with your word processor , and provides sug
gestions for correcting the problem . The phrase dictionary can 
casil~· be expanded to include checking for esoteric jargon or your 
own personal pet peeves . Grammatik also collects other infor
matilln that L"an help you judge the style of the document, and can 
prnd ucc a profile of word usage . 

(Jr:1rnnw t ik is rece iving rave reviews from both critics and 
"'"r' . B11h Louden in lnfoWorld (12 ·7 181) : " If vou use a word 
pnll't'""r and a spelling checker. then you should in\'estigate the 
u111~uc l':l)wbilitie~ nf this program . Grammatik is a surprisingly 
t;"t ;111d caw tn1>l for analy1ing writing style and punc1uatiun . " 
Ertl' Halk;in in The Computer Consultant: "I'm impressed with 
thl' in1ag111ation that.went into thi' product. " Many users call or 
\\TitL' to tell u' how much they like Grammatik. Some typical 
remark" "Great! ". "Thanks for making my lil'c easier.". 'Tm not 
.iust h>tpp~·. I'm erstatic! ". Grammatik has a lso been selected as 
an ofticiall\' approved Osborne Computer software package and 
" ill <,0011 ht· appearing at Osborne dl'aler;. 

0111\' Proofreader and Grammatik can provide you with cnm· 
plcte dnt·un1cnt proofrcadtng , and together cost less than ~ume 
'pclling dwL"kers alone . Proofreader and Grammatik have been 
dt',igned tn "Ork with almost any CP M. TRS-80. or 8086 , 8088 
b;"ed wurd processor. While they have been designed to work 
together. the~· arc available 'eparately. 

Aspen Software also has its own full featured word processor 
called Writer's Companion for all these systems. One of the best 
implementations of Ratfor (Rational Fortran) is available, too , 
along with an automatic Ratfor pretty printer . Please call or write 
for more details about these products. 

.. TRS-80 Model l.' lll versions require only one disk drive and J2K 
·-C P M \L'hhlfh rL·qum.: CP M ,·~rsion 2 or l.arcr iind al kast 48K of RAM. and are compatible with all TRS -80 word processors and 
11! RAM. \1t11h1~1rd I"\' ..1n1:::k· dt"nsitY . North-.rar . O"ibornc- l. operating systems. Model U version requires 64K and l drive. 
O rrn kron. a nd Arrlt· t urm~{'.; 3\J.ilah h: din.:i:Cly fn1m Aspen TRS -H-0 Model I/III: Proofreader . $SY.OO. Interactive correction 
~1)fl!.1•;1n: I he'e •11HI n\( ' ~ t other f,!rmah ~l.'\o a\lailah k from nptinn . SJ0.00. Grammaiik SSY.00. All . 5139.00. TRS -80 
Oi~ il a l Markl·1111 ,I!. ~.. 111w ('f> . M syste ms with limi(ed (ti~k ca padty Modrl 11 : Proofreader · $99.00, Grammatik 599.00, Both · 
... upplicJ wi1h 2K.DOO ~ord. 1;::. .000 byre dktionary. Proofreader SIN.00. 
>114 .IJO . f.,r"m mari k · \ l.'0.!Xl. Bot h · SlS0.00 . 

I ht· K0811 80~ version "·ill run under MS I DOS or equivalent 
-- M:i nu.a l.., nnl\· ~X.t)l. h:a1.· h . $1 5.00furboth . 	 1ind11d rng thl' lBM Personal Compulcr DOS). MS / DOS formats 

;1 \·;11l.1hk indudt.'" '-' l .:mdetnJ slngk· dcn~ily 8"" and IBM PC 5.25"". 
C l' -'M-~f~ .,.t•r-.i11ns scheduled for Summer 1982 availahilifv. 
Prilt1tn.·ad1..·r . '112~ .00 . Gramma1ik-Sl.SO.OO. Both - S2.50.00. ' 

IMPORTANT ORDERING INFORMATION; You MUST specify computer model, operating system, memory size , and format and number ol 
disk drives when ordering eilher software or manuals alone. Please inclu.de your phone number. All U.S . , Canada, and Me:x;co orders \nciud1..~ 
first class •hipping in price . Overseas please add SS.00. We accept cash, check, money order. VISA and Master Card. Surry. nu CPS ur COO 
sentcc available. Purchase orders accepted from educational instltutions and nationally recognized corporations (101;.o . C'os.t of manual unh 
orders can be credited to final purchase. NM residents add 4% sales tax. 

A~pcn Software prodm:ts distrihu ted exclusively by Aspen Software Company and Digital Marketing . Dealer and OEM inquiries welcome. 

Trademark<: C'P ' M: Digital Research: TRS-80: Tandy Corp.: MS-DOS ; Microsoft ; Proofreader. Grammatik : Aspen Soft,.are Co. 
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ZBaslc 2.0 you to write much larger programs than •Cassette input/output (1/0) 
Slmutek Computer Products possible before. • Single·by1e disk 1/0 (good for saving 
P.O. Box 13687 graphics screens to disk) 
Tucson, AZ. 85732 The Manual •Enable/disable interrupts 
Models I & Ill The manual is also much improved. •Read stack pointer 
$79 cassette Simutek has added an index (although • 16-bit PEEK 
$89 disk some page numbers are wrong) and a •Improved user-defined machine-lan

command description section. It is easier guage routine calling commands (pass 
by Bruce Powel Douglass to read and contains more useful informa four or six registers) 

tion, such as the command syntax, dif- These commands are called using the 

ZBasic is back and is vastly improved. 
In a previous review I said it had some 

major problems, including integer math 
only, non-relocatable object programs, "The compilation speed 
and it did not support all variable names. 
These and other flaws have been corrected. is slower, 

I received ZBasic 2.0 on disk with a boot but still incredibly fast."loader. It has several files for various 
memory sizes and a program from Miso· 
sys called CMDFlLE, which saves com
piled programs as tape System files. The 

ferences between the Basic and ZBasic unused Basic tokens. For example, block program runs on Models I and Ill, enabling 
versions of the commands, and examples moves are done using SIN or COS comyou to write software for the Model 111 on 
of the commands. mands, and the compare functions useyour Model I. 

ZBasic 2.0 supports high.precision the CINT and CDBL commands. TheZBasic is easier to use than ever. When 
mathematics. It can carry about 62 signif' special USR calls use the TAN and MKI$, calling ZBasic from disk (or load from 
icant digits through the use of binary MKS$ and MKD$ functions. These com· tape), it interfaces with the keyboard 
coded decimal math routines. (You may mands are easy to use and well explained. device control block. To execute the com· 
define this to be less during configure The tone generator is a nice feature. To piler from Basic, press the comma, period 
time.) None of the transcendental math use it, choose the frequency (pitch). duraand slash keys simultaneously. The com
functions are supported, but the manual tion and a constant to generate tones pilation speed is slightly slower than the 
supplies routines to generate them as requiring an external amplifier. My only old version, but it is still incredibly fast. 
needed. reservation is the tone duration is not a Compiled program speed is fast, too. 

The high-precision math is computed in time duration, but a cycle duration. For Basic took over 50 seconds to white out 
an interesting manner. To add two high high-frequency tones. the cycles arethe screen using a tight SET loop; ZBasic 
precision numbers, rather than write shorter and you must do some extra prowhites it out in under one second. 
A=A·c, write@ A$=A$.C$; the@ tells gramming to keep the length of the tones ZBasic still lets you jump back and 
the computer that the string operations consistent in terms of real time. If this hadforth between your Basic and compiled 
are actually high-precision math. It is dif been fixed in the compiler it would be programs, making it the only interactive 
ferent, but with a little practice it is no more useful. You may use these tones as compiler available for any machine, to the 
problem. In fact, by using the appropriate a high-accuracy, time-delay loop as well. best of my knowledge. ZBasic also allows 
Taylor series and other approximate algo ZBasic is an interactive compiler,the use of TRON/TROFF to trace the 
rithms, accuracy improves for a variety of meaning your source, object {compiled) execution of compiled programs. 
mathematical functions over mere double and compiler programs are all coresident 

The Options precision in Basic. ZBasic can now be used in memory simultaneously. When you 
for some types of scientific numerical activate the compiler, ZBasic compiles After loading the compiler, ZBasic asks 
processing, particularly those sensitive to your programs and gives you the options if you wish to change any parameters. If 
roundoff error such as Gauss.Jordan of returning to Basic, running the comyou do not, the compiler loads normally; it 
elimination for unstable systems and piled program, or saving the program to you do, you may choose a variety of 
polynomial synthetic division. disk or tape. If you set the configuration tooptions including: maximum string array 

The compiler is available with and with relocate your object program elsewhere, size, maximum regular string length, top 
out the high-precision math routines. The you cannot execute it, but you can save it of available RAM, and base address of the 
routines use about 700 bytes of memory; if to disk or tape. This means you can run object program. 
you need this space you can simply use the program in your programming environ

The last two options let you choose the version without them. ment, and compile it to run in the object
where the variables and the program are ZBasic 2.0 has several improvements environment. If you have dreams of 
to be stored in memory. This corrects a over Basic: writing 16K machine games on your 48K 
major fault in ZBasic 1.0; now you can computer, ZBasic may prove invaluable. 
relocate your object programs. Two sig •Block move of memory (10,000 bytes 
nificant results are: You can use your 48K per second) 
or 32K machine to write software for 16K •Compare (i.e., find byte sequence in Error Detection 
machines; and you may relocate your pro memory) When the compiler detects an error, it 
gram where Basic resides normally if it is •Invert memory (great for graphics) returns an error message, error line 
very large with large variable-space •Tone generator (for external speaker) number, and returns control to Basic. This 
memory requirements. The latter enables •High-speed multiply and divide makes it relatively easy to remove errors 
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PROGRAMMING TOOLS FOR YOUR 

TRS-80@) MODEL I AND MODEL III 


INSIDE LEVEL II 

The Programmers Guide to the TRS-80 ROMS 

INSIDE LEVEL II 1s a comprehensive reference guide to the Mode l I and Model Ill AOMs 
whrch alloiws the machme language ar Basic programmer to easily utilize the soph1st1· 
cated routines they conla1n. Concisely explams set- ups, calling sequences, and variab le 
passage for number conversion. arithmellc operations, and mathematical functions. ~s 
wetl as keyboard, tape, and video rmnines Part 11presents an entirely new compostte 
program structure which toads under the SYSTEM command and ex_e_cutes in both Basic 
and machine code 1i1i1it h the speed and efficiency of a compiler. In add1tmn. the 18 chapters 
include .a large body o1 other inlormalion useful to the programmer m?luding t~pe 
formal s. RAM useage. relocation of Basic programs. USA call expansion, crealmg 
SYSTEM tapes of your own programs. interfacing of Basic variables directly with ma
chine code , and >pec1al precautions for disk systems. INSIDE LEVEL II is a clearly 
organized re ference manual 80 M1crocomputing calls it '"a volume of va luable mforma
hon .immensely thoughtful htera te. and cleanly designed... Byte Magazine says "f 
recommend 1h1s book 10 serious machine language programmers · 
Includes updates tor Model Ill . INSIDE LEVEL 11 .....$15.95 

SINGLE STEP THROUGH RAM OR ROM 
STEPBO allows you 10 slep lhrough an~ Basic or machme language program ooc 
•r'ISlruc1ion al a 11me and see the address. hexadecimal value. Z1log mnemonic. reg1s1er 
con1en1s and step counr lor each 1nstruct1on The top 14 lines of the video screen are lell 
una\1ered ~o that lhc large! program may perform its display lunc11ons unobstrucled 
STEPBO w tll follow progfartl flow right into the ROMs. and is an invaluable iud 1n leammg 
how 1he ROM routines !unction Commands include s tep (trace). disassemble, ru n tn 
srnp rnode ai vaoable srop rare. display or alter memory or CPU reg istefs . l ~Hnp to 
memory locatlon. ei<ec11te a CAL L. set breakpoints 1n RAM or ROM. write SYSTEM 
tapes. and relocntt;: lo any page 1n RAM The display may also be routed to your lme 
printer through the c1ev1ce control block so custom print drivers arc au1omat1cally sup· 
pon ecj 
Specify Model I or "odel 111 . STCP80 ... .$16.95 

SMART TERMINAL PROGRAM 
TtliS machine language program may be used as a smart terminal w1U1 11rne share 
systems or for high speed file transfers betweefl two disk-based micros over moderns or 
d1rec1 wire It 1s rnemJ dnven and exlrnmely simple to use . Functions include real-rime 
to1m1 nal mode save RAM butter on disk. transmit disk fil e. receive binary hies. exami ne 
and modify UART parameters. pfogram B custom log -on messages. automatic 16· brt 
checksum ver1hca 11on of accurate transmission and reception . and many more user 
convon1ence:-. Suppurls line printers and lowercase characte1s With thts p1ogra m you 
will no longer need to conver1 machine language programs to ASCll for lransm1ss1on . and 
you will know 1mmed1ately it the transm1ss1on was accurate. This program comes on a 
formatted di sk 
Specify Model I or Model Ill. TR.COM .. ... S39 .95 

PROGRAM INDEX VERSION 2.0 
Assemble i.:111 allo)h(lt.J ~lried rr.Uex ol you< enlire program library from disk directories 
Program oames and tree space are read automa11cal ly {need not be typed 1n) and nl.:ty t>e 
alph~behzed by disk or p1ograrl1 The list may also be searched tor any disk. program. or 
extension . disks or programs added or deleted: and the who le hst or any part senl 10 the 
prrnler Prm1er output m~y be requested in three different formats includrng labels The 
11st its.elf may also be stored on disk for fulure access and update . It also 1 nc~ude~ a 
PURGE mode !or quick ly lo.1llmg unwanted files. Directory reads and alphabet1z1ng 1s 
done 1n machine code for speed 1.000 programs may be sorted tn less than 10 seconds 
BO M1crocomput1ng called 11 "The besl th ing since sliced bread." II works w ith TRSDOS, 
OS-80, NEWDOS. and NEWDOS!BO single or double densily_ One drive and 32K 
required 
Specify Model I or Model Ill. INOE.X.. ... $24 .95 

4 SPEED OPTIONS FOR YOUR TRS-80 
The SK · 2 clock rnodi fl cat1on allows CPU speeds to be switched between normal, an 
1nc1ease of 50"~. or a 50~..., reduction ; selectable at any time w ithout 1nterrupt1ng execu 
11on or crashmg r h~ program Instructions are also given for a 100C:·o increase to 3.54 MHz 
The SK·2 may be confi gured by the user to change speed w~th a toggle swHch or or1 
software command It will au1omal ice1lly return to normal speed any time a disk js activo. 
require~ no change to the operal1ng system, and has provisions fo r adding an LEO lo 
ind1ca1e when the computer is not at normal speed tt mounts inside the keyboard uml 
with only 4 necessary connect1c..ns for the switch option (sw~tch not included) . and 1s 
easrly removed 11 the computer ever needs service. The SK-2 comes fully assembled 
w1lh sockeled IC s and 1flustra1ed instructions. 
"odel I only . Stl-2..... S24 .95 

MUMFORD 
MICRO 
SYSTEMS 


INSTANT ASSEMBLER 

NOW ON DISK! 


The INSTANT ASSEMBLER is a powerful disk or lape ·based assembler and debugger 
for the TRS-80. Now you can assemble directly o memory anc1 1mmed1ately debug your 
program with !he built in smgle stepping debugger Quickly switch from assem bier to 
debugger and back again wtthout losing the source code Tn1s te~twe makes INSTANT 
ASSEMBLER an excellent learnin~ tool tor assembly languogc programming 
INSTANT ASSEMBLER is absolutely un•quc among tape based assemblers 1n Iha! it 
produces relocatable code modules that can be linked with the separate LI NK ING 
LOADER, which is supplied in t:Yio versions for loading programs into either high or low 
RAM .This lets you build long programs with small modules. INSTANT ASS EMBLER also 
features 1mmed1ate deleC11on of errors as the source code 1s entered . a compactly coded 
source format lhat uses 1.:3 as much memory as standard source, and many operahorial 
features including smgle stroke entry of OEFB and DEFW, pmpo1r1t conlrol of hslmgs, 
alphabetic hsting of syml:x:>I table , separate cornmeinds for l1shng ermr lines 01 the symbol 
1able. block move function. and verification ol source tapes 
INSTANT ASSEMBLER's debugger provides single stepping w•th full register displays. 
decimal or hex entry of addresses. lo1ward or ba~kward memory d15plays. disassembly 
of objecl ccx::Jc in memory. memory display 1n ASCII forma1. and hex- lo·dP.c1mal or 
decimal-lo-hex convers100 The srngle·stepper will step one mslruclmn al a lime or at a 
fast fate to any defined address 
INSTANT ASSEMBLER occupies less than 8400 b)'1eS of memory In a 16K mach•ne th•S 
will leave you enough rnemory to write assembly language prog, ams or around 2000 
b)'1es T111s and its module-hnkmg feature make INSTANT ASSEMBLER •deal lor users 
wilh only 16K machines. The instruchon manual may be pwchased sepafalely to1 S3. 
wh<ch will apply towards lhe purchase of the INSTANT ASSEMBLER In add1!1on lo dtsk 
J."0 . the disk version includes a stand-alone version ot the debugger 
Specify Model I or Model Ill. TAPE INTASM••.••$29.95 
Specify Model I or Model Ill. DISK JNTASM... ..$35.95 

RESTORE. DAMAGED TAPES WITH RESQ2 
Cassette record ings are SLibjec1 1o several types of damage Thin spots in lhe oxide. d1r1 , 
voltage fluctuations while recording. or sl ray magnetic fields can d.ll contnbute to last or 
added bits. RES02 was written to provide a method ol restor ing tetpes Ihat can no lonyer 
be loaded lor these reasons It can reslore BASIC. SYSTEM. ASSEMBLER, and DATA 
tapes RESQ2 compares two copies of the damaged tape \O attemri1 il restorat ion . 
though resloration can oMen be accomphslled ~ it h only one copy After the darnagcd 
data is corrected rn memory, a new rape may be recorded and verified which does not 
contain lhe errors.The success rate of AES02 will depend on the sever ity and quantity of 
errors. RESQ2 comes with a cornprehens1ve user ma nual and eK.:tmples ol lwo types of 
·crashed· programs to practice on . 
Specify Model I or Model HI. RESQ2.....$19.95 

RAM SPOOLER ANO PRINT FORMATTER 
This program 1s a fu ll leaturn print formatting package fealunng user def111eable line and 
page length (with line feeds mser1ed between words or al1~1 µuuctua11onL screen dump. 
printer pause control arid baud rate selec11 on In add11 1on p11n11ng 1s done Imm a 4K 
expandable butler area so !hat lhe LPRINT Of LLIS Tcommand rc1 ums cantrol ' o 1he user 
while prm11ng is being done Works w11h cassc11e or disk systems Ideal for Select ric o< 
o01e1 slow pnntets Allows printing and processing to run concurrenlly Oulpul mt:1y be 
d1rec1ed to eilher the paraltel pmt . serral porl or the video screeri 80 Mt<.:focomput111g 
said · 1 can only give my highest recornrneridallon al Spooler and Mumford Micro 
Syslems 
Spec:lfy Model I or Model Ill. SPOOLER... ..S16.95 

DUPLICATE SYSTEM TAPES WITH CLONE 
Make duplicate copies of almost any tape including Basic. SYSTEM, dala lists, assem 
bler source, or ·custom loaders' The file name. load address . entry poml. and every byte 
{in ASCII tormaO afe displayed on H1e video screen Modal Ill vers ion allows changing 
tape speed so you can toad in a tape at 500 baud iind write 1t oul at 1500. 
Specify Model I or Model Ill. CLONE. .... $16.95 

MACHINE CODE FAST FOURIER TRANSFORM 
Wollen by Dr. A.H Gray. Jr , co-author (w ith J .D Markell of the classic tex! 'linea1 
Pred1ct1on ot Speech·. this complete package mcludes 3 versions or the machine lan
guage FFTA SM rouilne assembled tor t6, 32. and 48K machines, a short sample Basic 
program to access them , a 10K Basic prog<am wh~ct1 includes soph1st1cated mteract1ve 
graphtng and dala manipulation . and a manual of 1nstrucl1ons ano examples The 
machine language subroutines use variables defined by a supporting Basic program to 
m ake data entry and retneval autornallc. w1thollt PEEKS and POKEs They pertorm 20 to 
40times1aster than their Basic equivalent (256 points in 12 5 seconds I. and handle up to 
a 1024 point complex FFT_ The FFT 1s useful 1n analyzing stock market and comod1!y 
Hends as well as tor s1gna~ an~lysi s 

Specify Model I or-1111. FFTASM ..... S49.95 
FFTASM on disk with source code .. ..•S69.95 

ORDERING: Complete satisfaction is guaranteed or a full refund will be made. All programs 
except TELCOM and OISK INTASM are shipped on cassette unless $5 is included for a 
formatted (no system) disk Include $150 for postage and handling. California residents add 
M-o sales tax Visa, Mastercharge and COD orders accepted SPECIFY MODEL IOR MODEL 
Ill. Dealer inquiries invited 

Box 400-E Summerland, California 93067 (805) 969-4557 
v67 
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quic~ly , and it minimizes the pain of cor
recting syntax differences. 

Missing in the manual is a subroutine 
map of the run-time system. If you are 
familiar with Assembly-language pro
gramming, you can write a program using 
all the available ZBasic commands (in 
simple form) with a minimum of control
passing through GOTOs and GOSUBs, 
and use a disassembling monitor (such as 
TASMON) to look at the calls the complied 
program makes to the run-time system. 
Since you already know the order of the 
statements in your program, you can 
determine which routines perform which 
functions. You may then use these 
subroutines in your machine-language 
programs by placing the appropriate 
values in the appropriate registers and 
simply calling that routine. 

Simutek also thoughtfully included a 
Misosys program called CMDFILE, a util
ity with some nice capabilities such as: 

appending two or more CMD files or 
System tapes into one file ; offsetting a 
tape or disk file so it loads into an area 
other than where it was meant to execute; 
appending machine-language programs 
with " patched" code without reassem
bling the program; single-drive copy of 
CMD files; and creating System tapes 
from non-contiguous blocks of memory_ 

This utility is a useful addition to the 
ZBasic package. You may optionally keep 
a loading log sent to the printer for a 
permanent copy_ The main uses in this 
environment include: downloading a com
piled program from disk to tape; and 
creating merged ZBasic/machine-lan
guage programs_ 

The latter option is especially useful. I 
created a logo and stored the 1,024-byte 
screen to disk. Since I wanted to use this 
screen in my ZBasic program, I needed to 
load it into memory with the program, al
though they may not load into contiguous 

blocks of RAM. This utility enabled me to 
easily merge the programs together into a 
unified whole. 

ZBasic 2.0 is a powerful , interactive 
compiler possessing capabilities beyond 
those offered by any other compiler on the 
market. Although it generally requires re· 
writing of source programs to compile 
them with ZBasic , the compiler works 
incredibly quickly, as do the object 
programs. 

High-precision math, disk and tape 
sequential files, a built-in tone generator, 
special USA machine-language routines 
to pass four or six registers, and other 
useful functions are now availab le. The 
manual is much improved and includes 
many examples of source programs and 
routines. 

Best of all , no royalties need be paid for 
selling compiled programs. ZBasic 2.0 has 
my highest recommendation .• 

Gold Plug 80 
EAP. Company 
P.O. Box 14 
Keller, TX 76248 
$54.95 

by Robert Jacobs 

Ahhhh, instant relief! At last there is a 
permanent cure for contact oxidation 

on Model I edge connectors. Many TRS-80 
users are familiar with the symptoms: un
timely resets, spontaneous reboots, or the 
inability to get the computer started at all 

without a frustrating session with a pink 
eraser. 

The Gold Plug 80 is a well made device 
consisting of an edge-card plug with gold 
plated contacts , available with either 34 or 
40 contacts. The rear of the plug has ter
minal tabs which fit exactly over the ex
isting fo il fingers on the TRS-80's connec
tors. After installation, the original plugs 
have been extended about a half inch, 
meaning that the plastic door covers no 
longer fit. This did not trouble me, but you 
should take it into considerat ion. E.A.P.'s 
advertis ing leaflet, by the way, cautions 
you about the doors, which is refreshing. 
They also have the excellent policy of per
mitting you to return any plugs ordered for 

a refund if after seeing them you are un
willing to undertake the installation. 

An excellent set of instruction s accom
pany the plugs, and they are shipped 
promptly . I ordered mine by mail on a Mon
day and received my set of plugs by first 
class mail on Tuesday of the next week. 

Installation 

Installation requires a soldering iron (I 
use a 40-watt Weller), Rosin-core solder, a 
Phillips screwdriver, and your last Pink 
Pearl. The keyboard and Expansion Inter
face have to be disassembled to get at the 
connectors, which are then cleaned-the 
eraser's last fling. The Gold Plug 80 is fit
ted over the existing plug with the con
tacts centered, and then soldered to the 
board. I have some soldering experience, 
but it proved to be an easy, safe job. The 
contact is heated, a very small amou nt of 
solder app lied, and then you go on to the 
next contact. It took about an hour to do 
all six plugs. 

If you are a little nervous about this kind 
of work, note that all the contacts on the 
underside of the RS-232 output connector 
are grounded-that is, they are al l con· 
nected. Start there; you can do no harm 
and the practice will be helpful. 

The Gold Plug 80 set I bought included 
all si x plugs. The plugs are available indi· 
vidually for $9.95, or you can get a pni r for 
the keyooard to Expansion Interface 
cable for $18.95. 

As I said earlier, I did resolder every con
nector on the machine, and I haven't had a 
single unwanted reset since.• 

The Gold Plug 80 
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Our Users asked for it, and we made the 
best TRS-80 disk assembler even better! 
Now M-ZAL has: 
• 	 Recursive MACROS with full symbolic parameter

substitution 
• 	 Conditional assembly with unlimited nesting 
•	 Text Editor worm-start/recovery option 
• 	 Support for all popular source file formats 
• Load Module inspect/superzap using LINKER 
and the features that made it famous: 
• 	 True multi-poss assembly 
• 	 Full Screen Option Menus 
• 	 ENTRY/EXTERN symbols, relocation.and object 

module linking 
• 	 8 character labels with sorted symbol table 
• 	 Built-in symbol table cross-reference 
• 	 Nested • 1NCLUDES (source file chaining/nesting) 
• 	 Lower case support (Model 3 only) 
•	 Over 175 pages of documentation including 

Z-80 Technical Manual 
•Full Screen Text Editing and much, much more! 

M-ZAL provides a modular; structured development 
environment that makes programming your TRS-80 
a truly enjoyable experience. Order yours today. 
(Requires 32k, 2 disk system) 

#1050-10 Mod 1 $149.00 
#1250-10 Mod 3 $149.00 

CAU Development Sottware-

The Professionals Choice: 


Full Screen Text Editor for BASIC: we were the first to 
give the TRS-80 this indispensable ability! A must for 
every BASIC programmer: 

#1010-20 Mod 1 S24.95 
#1210-20 Mod 3 S29.95 

T-ZAL: custom designed for the Model 3, this tape 
based assembler hos many of M-ZAL's most 
desired features. 

#1250-20 Mod 3 only $49.95 

XBUG: for machine language analysis and 
debugging-this tiny (2.5k) but powerful program 
lets you do it all! 

#1020-10 Mod 1 S19.95 
#1220-10 Mod3 $19.95 

FILEXFER: transfer any disk file between two TRS-80s. 
Use direct coble link or RS modems. Mod 1 and 
Mod 3 con be mixed. RS-232 and disk reqd. 

#1040-10 Mod 1 and 3 S49.95 
-see List of Advemsers on page 354 

''We've been .using M-ZAL. heavily for · 
over two months now. and it's been 
worth its weight in gold N 

-Chuck Tesler 
PROSOFT 

·: .. well written software that is long 
Overdue." -Bruce Douglass 

80 Microcomputing 
BASIC Editor Reviaw 

"During the first 3 days of use, M-lAL 
saved more money in programmers 
time thon we hod paid for the 
product." -William Denman 

Author of Asylum 
MED SYSTEMS 

"The editor has at least doubled my 
productive copocity...Hovinp spent o 
good deal of money on so coiled · 
'utilities' that don't work, it's a delight 
to find one that not only lives up to its 
claims but surpasses the advertising." 

-BASIC~ .u"8f 
~-----

Our choice for the best TRS-80 DOS: 

DOSPLUS 3.4 Mod 1 $149.00 

DOSPLUS 3.4 Mod 3 $149.00 


Coll or wrile for more information. 

All products require level II. 

Mail orders specify catalog#, 

Send check. money order, or MC/VISA 

numbers and expiration date to: 


Computer Applications Unlimited 
P.O. Box 214, Dept. ABM Rye, New York 10580 
(914) 937 6286 
N.Y. State residents add applicable sales tax. 
Outside USA and Canada odd S7.00 shipping. 
Dealer Inquiries Invited. EE ~ 

11 	 I CWcl Vl$4 
! 

'Ii COMPUTER 
.. APPLICATIONS 


TM UNLIMITED™ 
o div, ot CAU, Inc. 

TRS-80 is a TM ot Tandy Corp M·ZAL is a TM of CAU. Inc . 
Z·BO is a TM of Zi log, Inc. 
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Mod II Games 
Lance Micklus 
Small Business Systems Group 
6 Carlisle Rd. 
Westford, MA 01886 
$75 

by Paul Grupp 

The fact that you own Tandy's most 
expensive business machine doesn't 

mean you shouldn't be able to play com
puter games every now and then . Many a 
Model JI owner has turned green with envy 
watching a lowly Model Ill hacker zapping 
Klingons and docking at the star base. 
Let's face it - Mod II owners are people 
too, and th ere is nothing like a good com
puter game to reestablish friendship with 
a dull business machine. 

Small Business Systems Group has 
had an excellent package of Model II 
games available for some time now. Their 
plan was to make some of the more popu· 
lar types of games avai lab le to the Model 
II user, rather than produce super games 
taking advantage of the Model ll 's unique 
speed and memory capabilities. If you 
bear this in mind, you'l I find the package 
very satisfying. Written by Lance Mick lus, 
ii includes Star Trek, Checkers, Concen· 
!ration, Treasure Hunt, Banko and Dog 
Star Adventure. The Star Trek game is a 
superior example of the genre, demanding 
both strategic planning and tact ical know· 
how. It is complicated enough to be ab
sorbing , but not so demanding that it is 
boring . I started playing it at seven o'c lock 
one evening, and when I came back t o 
earth, it was five in the morning! 

Dog Star Adventure also rates as a top 
game. Even a jaded computer adventurer 
will find those dastardly twists and shock
ing surprises entertaining. Banko is es
sentially a Black Jack game, with the com· 
puter as a dealer playing to win . 

The remaining games on the disk I can 
live without. The programs are written 
well, but I can't get excited about 
Checkers and Concentration under any 
circumstance. Others may enjoy them im· 
mensely. All the programs were well docu
mented, and contained no bugs or glitches. 

The package is reasonably priced for 
the number of games included, and is well 
worth buying to have around the office for 
those moments when bus iness is slow. 
Many who have spent hours grinding out 
accounts receivable and stat istical analy· 
ses may never have had the experience of 
playing a good computer game. To them 
this Lance Micklus package can be a real 
eye-opener!• 

New! 

Greymoon 1
Greymoon is the medieval land in which this 
simulat ion of conquest and economic develop
ment takes place. As creator of Greymoon. you 
ca n buy. sell. plant. feed. hire. bu ild. ra id, invade, 
and consu lt various advisers. Objectives? Gain land 
become wealthy, develop your in itia l smal l v illage 
in to a city sta te and increase your rank from 
maste r to King. Obstacles? Every year brings one 
of over a dozen random events. which. unt il the 
end of year. are unknown to you except through 
h ints by your advisors. Can you compete with the 
many neighboring nations of Greymoon? 

Even has sound routines. It w ill keep you interes
ted for hou rs on end. Each game 1s 
different. The game is very fast but you can play at 
your own speed. All ages wi ll li ke it and it takes no 
special ski l ls hut a sharp m ind. This is better then 
an adventure game in the fact that each game is 
different and is more rea l ist ic. 

TR S-80 M odel I or 11 1 
16K Tape. s1:_95 Disk 18.95 

TOP TEN GAMES 
I. ALIEN DEFENSE 1Sol1sector M<-Hkt:t1 1'lq) 15.95/ 19.95 

2. SCARFlll&N 1Cornsoll! 14.95118.95 

3. COSllllC COMMAND 1A19 f 1vc1 
4. DUMGEON ESCAPE 1Comµuter Sh~c k1 19 95/19.95 

5. GAUIXY INVASION 1A•y h vr·1 . l 4.95 / l 9.95 

6. OfFENSE COM MANO IB•y F•ve1 14.95/10.05 

7. ROBOT ATIAClt (B in Fi11~) 

8. LASER DEFENSE iMed ~yslOOl'S) I 4.95/10.95 

9. ELIMINATOR (Advenlt.r~ lnh~rt 

lD. GJlllEYMODN 1C:ompt1ter Sti~tC:i\1 14 .95/ 19.95 

we tiave a p<Jnel ot c.11pert g(trro pl;:iy<P.rs who ·~ 111 g ive a 

mori~ h ly rat 1tig ot r he bes, y(i/Ol~S on the m;uket. h will chaoge 
monlhly. so kP.P.l'l lookin<J ea : h mon1r . GamP.s ~..,;tt, GI price : 
af 1 ~r !hen~ ;:i,rp cart1ed by ~1:> ancj r::1n t•e ordi-,lr~rt Games 

witt10u1 prn;cs ;.ve not stockerl hy Comput ~r Stiack 

Other \;;lames that we carry th HI cuR not 1n !lie top ten. 

SPACE GASTLE (Cornsofll. I 5.95/19.05 

SUPER YADERS 1Solt Seclor) 15.95/ l9.95 

FORTRESS (Soft Sectol}. $I 5.Q5/ 19.05 

FORBIDDEN Clll (F"a ntast1c 1. JQ .00 dl•k I 
YDYA6E Of VALKYRIE . 34.95/ 39.95 

80 SPACE RAIDERS $24.95 l•P• ••IV I 
_J 

Programmers Wanted 
We are looking for some exciting new programs to aggres 
sively market. At Compuler Shack we work w ith our program
mers. We can 1ell you what to write. gu ide you and tie Ip you . 
We make sure you are paid for your efforts. 

Have you ever sent in a program and had it accepted by a 
company and received your first check 6 months to a year 
later. We pay a depost to you on acceptance of your program. 
We wilt even ouy, your program, outright giving you a large 
check at once, if you would rather have th is then a royalty 
check every month. 

COMPUTER SHACK 

1691 Eason 

Po n tiac. M ic h igan 48054 


(31 3) 673-2224 • (313) 673·8700 

.--109 

New! 

Baja 
Take your dune buggy and enter it in the 
famous Baja Desert race. The race has straight
aways, curves, S's, and obstacles. We feei that 
!his is the best car race game made fo r the TRS· 
80. 

The game has 1 O different action packed skill 
leve ls. The program is all mac h ine language for 
fast g raph ics and excellent sound. 1 to 6 players. 

TRS-80 M ode l I or I l l 
16K Tape . ...... $ t 5.95 Disk . . ... $18.95 

~ un,gcott Ifscape 
At last~! An adventure which take a Quick thinking and streteQy! 


Oilleren1 from f•l':ed adven lures 


* Super graphics * * Interactive Sau nd * 

* Uses lateat prog rarnrninq techniques * 


* Faat Paced · 

:he crea1ofs Qnos! nas scnser1an1ntrt1der. ancJ he is deter· 

m1f"\~ to htJnt you cown. IHis1ntell.gence 1n tracl\ 1ng was set 

by yOl•). Thi~ feat:.1 re mn"-es ttus simulation unhKe others for 
you'1c always · ·c.H1 the go." 

* W' itten by an experienced gamer m fanlasy ro le ·playmg. 

h,a.sfH1 on the game Dungeons & Dragons. 


Objective : Your r. haracter beg11'~ on thf! first of a three le\lel 

d.,nyeori. searching tor magical ··stones "" wh1c:h perm•! you to 

dcsccnrJ 10 the next lower level 


The Adventure : Th@(~ are n1Jrn~rous 1r.:ips, and ove< a dozen 

no~tilt: mor\s1e rs th~t c:ome 111 various $1Zes. shapes and degrees of 

nast.nu5':> 11 h;J!'. ·Jnno.:~ treasures and m'"'gic 1!ems (we;::ipons. 

cl1Ker~. :.· l llt.1kS. sc·o11s. etc: .) You car \ become a fighter . a tneil or a 

mag1c·us.er. Em.:h h111e yo u play you qet a IOl'311y different a11d 

f!xc111ng yari1e . 


ft11s short descr•pt1on only be~ins to tell yoi..1 ol the many ad· 

ve111ures rinn some of the 1e;,tures of tn•s exciting game. 

frts will be your t.avor1tf! aave l"t -..1 re garnc' 


Complete aoc...'-'mcr11at1on included. 
Y<.:t• 1•1ust spec.1fy ~odel I Of Mode·, Ill . A. ..·a11aole on 

Tape , 16K . ....... . $19 .95 Diskette. 3.Ct< $19 .95 


WARZONE 
A new 9c:ir·ne rriat pits you against 1ne comp 1.11 er Trying tu 

isolate the com puter before he stops your conq u~st . Ex citing 

sound routi nes and Q(eat g(aph1cs This is 1;:1 fast paced game 
that is exce1len1 tor young and old. It has three s i-:111 levels 

Tap e . . $14.95 Disk. .. $18.95 

Modem Games 
Play C~~ESS . CH EC KE RS. and OTHEL LO over your 
modem with your friends' Each game featu res full 
graphics. sound. and a chat mode permitting you to 
send messages and sounds. Games are tor two 
players and can be played on one computer or over 
the modem on two com puters. Al l three games are on 
each program. comes with 2 disks or 2 tapes You 
must each have a Modem Game program to play over I 
the moclem Share the cost with a friend The same I 
version of Modern Games will work on both the 
Model I or the Model Ill disk or tape Modem games 
will work on only the Lynx modem or modems using a I 
232 board 

2 Tapes or 2 Disks $29.95 : 

MINE FIELD 
Tti•s sJame .s played with a fnend over the telephone. and 

features flJll gr.:Hit'11cs as ~ell a~ a termmetl niode lor chatt ing 

t.>efore tt--e garnc ln M ine Field you and your fnend se t up a 

l"Ylan;· ol rr11ocs t h at you will try and get lh ru to w in but 1f you ll1t 

a mine 1hen1t"s your fnemls tum rn try. At the end al the game 

the mriz P.you set up w ill t)e sen t to your tr1 e ndand llis to you so 

you mHy vie w where you we n I r1ght or wrong. To run this game 

you nee<! ,:i.t 1cast 32k memory and r~2~~2 w /rllOdern for lyn)() 

You get two nrograms and two sets ot instruc11ons ( ' for you 

~nd 1 f o r your friP.rid, share thP. c:ost1) 2 CasseHes $35.0D {can 

be loade1.1 to disk) or 543.00 for two diskette s 
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COMPUTER SHACK 

MULTI DOS 


We sell them all- - - We reco111rr1tmdar)d use MULTl 005 --
Don't let its lo w price fool you_ It'll do everything the others will 

and Ql1ile a few things !hey can' t. ~ 

MULTI DOS /ms the BEST BASIC- - it's the EASIEST to \JSe 
<:ind ils !he FASl'f. ST system around. For more Cle1at lS see Cos 
Electronics full page ad 1n this magavne. Why pay tw1c?. as 
rnuch tor a opera ting system !hat's compl1ca l ed 3nd hard to 
use. 

SPECIALS 

M UL Tl DOS with Aerrn:on1p Doubler $20~ .00 

MU L Tl DOS with Super Directory 599.00 
MULTl DOS with Supm D S Doubler 5229.00 
DDS PL US 3.4. $1?9.00 

L DOS. 5119.00 
AEROCOMP DOUBLER $139.00 
The operating sysl enis that are given 01JI frP.fl w ith the 

dou blers 1or $ 149 and $159 dollars a<e not compar<:ible wi!l1 
all of !he letitures of M ulti D os. 

Look "Wha ~ you get with Mult1do'5 Basic1 

A tile ham.11111~ utili t y sold separately for S19.00 
A graph ic s program sold separately 1or $19.00 
A Golba1eddor sold se1-1arate ly IN S19.00 
Bo~s rlehugger sinyh-! Slf;lpp4-!r sold Sf!PC:I J<:ttP.ly for $19.00 

you ge l all th is plus the best basic for only .$79.00 

We. a l Computer Sh ack have he-en ask.ed If Mutt1 Dos is as 
9ood as tne other Doss sell1 •'g Im $' 50 and up_ t can honestly 
say th al for 90Uo ot The people usmg TRS·80's M ult1 Dos is tt\f! 

best dos you C<"ln buy .:i.I any pr1~e . If you are a prolessioncil 
program er you would probal.Jly liku Ldos and/or NewDos 80. 

These opera t ing syslems c an do sor11e ~hirigs 1n machine 

languaqe p<ograms 1hat Mull• Dos canflol do. but they do this 
at the sacrifice of s1Mpl1cdy. Both of these S'fS!ems were 

wri tte n by profess1on8 I rrogramer!'> for professional rro· 

wamer!l . ThP.y arP. hoth ... ery com rle;.; f.ys.tems. and they are 
11ery d1ff1cult 1or most people to use. Mt1lt1 Dos·s basic is b't far 

the t)est en !he m3r1o;e1 

We Gou hi makf!' tw1c:e as much moneyselt1ng you a copy of Dos 

Plus 3 .4atS1 49.00 b11t why sho1Jld you spend that mucn for a 
system thal won't do as much as M u lt i Dos w ill for $79.00. 

We recently asked some ot our proqra111111ers what !hev 

1hough1 0 1 Mtiltidos Bill DunleYy au t tlor of Dungeon Escape 
and Grcymoon said "I am a progri:lmrn~r who values my time 

great l 'J". Wh en I si t clowr) lo program, I wish to p rog r~H1 1. not dig 

through manuals or ha"e unel(pected things hap pen. MUL 11· 
DOS 1s an operaflng syst em which nrov1r1e5 mr1x1m11m results 
with minimal effort_ Having <:1 global editor. a graphics mode. 

and various other aidsavaua ble at the touch ot one or two keys 
is exlraordinarily helpful ir. program prodt1ction. debugyiflg. 
an(l efficiency. I will nev&r giv+i up the 11ersatihty offf;lrP.(1 ny 

MUL TDOS"" 

Gordon M o 11 n1er Owner of lw o small business's and the 

author ot Sma ll 8us1ness Checking and BdhnCJ p rograms said. 

·1 own New Dos 80 and Dos Plus 3 4 alon~J w1tt1 M ul l idos. I use 

Mu1t1dos exclusively on both lhe Model I and the Model Ill. I 

have found M1J lt1ctos to t)e more depenoable. tastef. r.!nO 
ea51er 10 use then the other twc;. systems M ull!Dos is or iented 
to the averag e user. The b1gges: thing is. Iha! 1 r.an use 1t 

without cons.tantly refer1ng tomanual1:rnd t=i ... ery progr;:1m Iha.I I 

ha"e w il l ru n on M ul1iDos w1t,...ou1 any alteral •on. M u\11 Dos JS 

1 h~ ideal r1<lS lor a BL1S1n t~ss Man whowanrs a easy to use yet 
high powered opera l 1ng system. M ull 1Dos is much mo<e user 
fnendly [easier l ouse) then any otherdos on the market. I l also 

has more features for the basic: prog rammer then an y other 

dos on the markel . 

Ma rk FP.ldman rtuthur of S~1perOi r ectory, a Machine lang~iaye 

direciory prog ra m_ "I usod Dos Plus until I recei ... ed my copy of 

Ml-Jlti Dos. N ow I Use M ~1 1te Dos all !he time M ulti Dos is faster 

and more usP.r oriented then any othP.r system I have seen 

The DirP.dory is the key to all or ynur disks and ~·uH1 Dos can 
do more w1lh the direclc)ry then any o l her syste-rr1. Ifs cupy 

ro11t1nP. is fastp,r <1ncf hfl!ter ttip,n Dos Pius's. Its VFU utility 1S 

worth thP. pr1cP. of tr.e dos alone. It is 1~e only dos t'1at ci::ln re<id 

or write to ati of the othP.' maim c1os·s. I r.ou ldn'I h<11re written 
my D1rer:tory proyr<-1111 w•thout M tilti Do::;·.s :~b 1 hty lo •ead li'1e 

d tlferent D1rec1my's. Multi Ons c~n do morP. with graphics 

than any other system. II can D8Ck grap~1cs. lis ~ packed 
Qf~flhl('S 1n Cl has1r: JlfOt]r('lm_ rrint !Jf(lof')h1t"$ chara<:H-HS linrn 
the keyboard and e... en screen dump them to the prmter 111 

Hilh~ 1 standard n1ode or Eason rt•ode 

Multi Do::;;. is not a c;heap copy o' oiher QJ.Je r.:1 t1ng system·s- It tS a 
r.~w Dos spec1a1.y written for 1ne ave,age TR S·80 user"_ Lis!ed 
be low are some of the fcL:ilurcs thet Multi Dos t1as that most of 

the other rJos 's don't h<.ive. Ttl1s 11s1 has 34 th1n9s that would be 

common ly 1ised by most rB0ple_ 20 are ex:<:lusivP.ly M ulti Dos 

Repeat's last dos command. Multiple dos command 
Hr Speed boot, nes red Do file. software µo werup, hi 
speed debug. cxecutabfe debug. alptlabet11ed direc
torv. forms command. totals free. keyboard attr ibutes 
topmen, auto-muftrple densrty recog1rntion. copy only 
if sulficienl space.graphics driver. single step basic 
zero arreys, defele arrays. sort rouring. used variables 
and Iheir values d1spla yed, transfer 10 level II, fing. 
inteJrigent global edrtor, string packer. lifle splitter. line 
merger, renumber to fine 0, renum be r p<.tc;ked SI rings, 
lists graphics. aulomalic high speed. won't lrnng Jf no 
printer, repeatmg keys . menu driven copv to fife. 
scroen dump gra[l h ics to prinlcr. 

These Ctre the featufeS that other (tos's are spend1rig thou· 

sands of dollars and h1Jndrerts of ho1Hs 1ry1ng to copy ( !~ 11s 1s a 
quote from another com panys ad that has. nof th?. ,14 lpntures 

listed above). 

FAMILY TREE 
E11:. ce llent !rirT11ly gf!ne-loqy program work5 on t:Joth the model I 

and 111. Wr1ttel"' €XP€Cii;ll!y for !he rP.l':';(ln 1~;st qcttinq into 
genelogy_ H roa::. <W+ir 250 µaqes of 1r~~;tr1ic1~ons on ~O\..,. to 

research yOLH tam11y t:P.oH. how !u qet information. and how le 

put 11 into ! he '-1rogram i I'\€ ccmn1i1P.r 111ngram is ea5y 1o t ollow 
and g111~s bo t h pfintouts J.fld screen bstiny s of yourfari1~y lrPP.. 

It will e ..... en ywe you i-l. l1 S14nrJ or alt vou1 liviriq relatives 

birthdays 

$29 .00Disk. or fape 

SUPER DIRECTORY 
This wil l be the standard whu.:.h al1 oth~r Duectories are 

Judged. It wi ll read a ny norm al type o f d1skAHe Mod I or 11 L M L11li 
Dos. L dos. Dos Pl u s. a,.,d Trs Dos. Douhle D ensity, Single 

Density, -35 . 40 or BO track drrves. 

A mach ine la11gua9e pro9ram that is easy f(; use. bu\ at the 
same t ime has all !he featu res you will e1,.·er need. Display to 

semen or to pnnter Displays by program. or disk. or sub1ec:t 
S~pcr fast sort . Scrolling displays_ ect 

You c:an even add a 1i11e to he•;.i tell w,_.at th+i rirogr:J mis about 
Example· 

SARGON/GMO 146G GR[AT C HE SS GAMe 

SA8GO N/CM D •s ri<JFPfl nf progrorr rerio otf ot oisk 14U 1s you 

reference numbe1 lo• this rl1sk G is adcJed IJ.tef desrgna11n<;.i 
gamP. ''GA~A T CHESS GAME" 1s ar1<1ed later as a desc.:nptc}r 
fi1P. 

Snec1al I ntrodL1C: l orv c1ffP.r wi?t-> e.act-: ctirector y or Uc red Uefur~ 

July 1st we wlll 1ncluOe A. hlar.k WC'lbast- do..;ble (IC•1sity Disks 
for a dlme 01 you can gF.t a 00.11 ol 1en d i sk~ l or only 

S 1 9 90 Ple<Jse s~mc1fy Mor1Pl I or 111 ~nd if yOlL hLlve a douhler 

Super 0 1rp,ctory $39 .90 
.Super Directory with 4 W.:1bash Disks $4 0.00 
Sllper Directory with 1 O W8b~sr Oisk~ $59.80 

Hayes Smart Modem 

We at Computer Shack think this 1s !he best modem on t he 

market W e includA ci file transfer and commun ica tions pro

g ram at no charge with eacn purch asa or the Smart Modem. 

Programs and m odem only '' $259.00 

Super Spooler 
An intell igen t pr1n l er intPrfa.cP. rP.leases your computer from 
the muridane :ask of print ing Wi th up to 62 k of internal 

memory. an in!err.al microprocessor. and many rntelligen t 

features. the Supc1 Spoo!cr is the ideal addition to any 

c<w1puter systf!m l h3t lie~ up thf! CPU for pt int1ng. 

W ith Super Spooler 1nslallcd. only seconds are required to 

seno e... cri a 1cri9thy te;.:.t l ile to you( p(1nter. Soopec Spooler 
ai.:copt~ the data at up to 3000 c t\a racters per second and 

stores it in ifs own rnernory ba..,k. You can go 011 using your 

cor11plJ IQr tor more prohtable act1v1t1es wh ile Sooper Spooler 
continues \o ~eed data on your printer 

FtH e.11;:imple ..vitt1 a 80cps pnntP.r •t takP.s 21 mm. of C PU time 

to pflnl a 20 page tepo<l. W iH1 Sooper Spoole1 i11 akesonly 16 
sec. of CPU time 

The New Super Spooler. $329.00 

SUPERMETER 
The biggest probl~m 1n load ing tapes has been the vo lum e 

control. Prerecorded tapes are prodi..1ced at dif/ering volume 

1e ... e1s Now fr nally. a device to let you:->~! the \.rmect vo lume 

level.s tor loadi ng any lape You will now load any tape the 
flRST time. SUPERMETER plugs 1n /no cutting 0( solderm g) 

bP.IWP.en ·,inur lane recorde' and the computer and le ts you se l 
1hP. volumP. 10 the level tnat yOlH compl1ter wants 

SUPERMETER ............ $29.00 


THE TWO YEAR DISK'S 
Air WatJash o.s:k.s arP. c~r,if1P.O 1 00~ e1n>f rreP. IOf tw o ye;irs l'ly \he 

mant1facture1 11 y c'lli h;.t lie .'!ll!Y prCJli,ems 1H1urn lhAm to u$ fqr new 

!i '• $t!1\)IC d1Jris1!y s25.gs 
Om:blc De-nsot-; ao OI' so track.s $32.99 
OOl.blc Dr.•ns1~y f'.\·o sides . . . $35.99 
k"D1~k~ ... . .. $35 99 

Small Business Programs 
CHECKING A CCO UNT Mod. I or Ill. 48k disk $39.00 
fxcellen1 c heck wr111ng program for small business. Prints 
chei::ks on rmnter, sor ts into 32 catetgories for tmokeeper and 
IHS 

BILLING SYSTEM Moti. I or Ill. 4Ak r1tsk $39.00 
E;i:cellen 1 $yS lerf1 l or 11-l+i small bustness man. I I is fast and easy 
to use_ Prints out mY01c:e and mon tp1ly bills_ A!lds ~1He.-est etc. 

SPECIAL BOTH PROGRAMS $65.00 

INVOICE PROGRAMS 

Pr ints ovt 1f1Y01cc with your name at !he top on s1.. J X t 1 paper 

DISK ONLY . $24 .95 

EP-SET-80 
I! you havn a EPSON Printer you need EP·Set. A senes ot 
programs !h<JI help you use all th~ features of the Epson 

printer. Orie merges w1:n a has•r. p rogram lo help drive the 
printer OnP 15 a m~ch1ne l<:1nguaye 5ubrouline to give you 

keyboard <'!Ccess to thP. pr inter. (example type conlrol <.:lo get 

!he compressed mode Control E lfJgP.l P.mphisedchara t:ters). 

Ust! EP-SET to set tl'le line spJc1no. c ha racter modes. st rike 

modes etc. Thr::iw your rnanual away. H appiness is here with 

EP SET 

Di sk or Tape . . . ... .. . ... . ... . . . .. ... 18.95 


ORDERING INSTRUCTIONS: 

MC and VISA OK plense ndd S2 .00 for Sh 1p p1ng in U.S.A. AlsoCOMPUTER SHACK 
to hP.lf) us send you t he bes t possib le version 1n<;:h1de the type 

of computP.r you have. your operating syslem if disk and if you
1691 Eason • Pontiac. Michigan 48054 have a doubler 1n the moael J 

(313) 673·2224 (313) 673·8700 DEALERS ... Write for o ur catalog and price list. 

,.,. 109 
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f0REVIEWS 


Cheaptalk 
Alan Saville 
P.O. Box 5190 
San Diego, CA 92105 
$19.95 

by Bruce Powel Douglass 

It occurred to me, if I can output tones as 
a square wave, why not voices? I have 

already written sound and music routines. 
Once I figure out how to code the tones, 
the rest is the same-output through the 
cassette to the ubiquitous amplifier. 

I made a number of false starts and 
gradually the project made its way to 
a back burner. An ad for a program 
called Cheaptalk revived my interest in 
the project. 

Cheaptalk comes with three programs. 
The first is a machine·language routine to 
output the sounds through the cassette 
port. The second program is a Basic driver 
routine to read bytes in memory and dis· 
play them (while pronouncing the hex 

Video I 
Archbold Electronics 
10708 Segovia Way 
Rancho Cordova, CA 95670 
Model r 
$24 

by Howard L Walker 

The Video I reverse video modification 
kit is a reasonable monitor enhance

ment for the price. The kit includes two 
preassembled PC boards, two resistors, 
one zener diode, a double-sided adhesive 
pad, hookup wire and solder. One PC 
board mounts inside the keyboard hous
ing and the other inside the video monitor. 

Assembly 

After laying the keyboard face down, 
I removed the six screws in the rear cov· 
er. I turned the keyboard over and re· 
moved the cover. I set aside the white 
spacers between the keyboard and the 
CPU, and placed both boards carefully on 
the work mat. 

r cut, stripped, tinned and soldered 
eight wires, varying in length from five to 
seven inches, to the indicated pads in the 
kit PC board. I had to cut one PC trace on 
the CPU. 

I placed the CPU in the lowercase hous
ing, installed spacers, and attached the 

names). The verbal output is limited to the 
numbers and letters in the hex number 
system. The letters are output as phone!· 
ics for clarity. The third program allows 
you to encode speech using hardware 
that Saville explains how to make. The 
routine is easy to write, essentially do· 
ing what ROM normally does when it 
ready tapes, except here you shorten 
the timing loops. 

The voice is extremely raspy, but 
usually intelligible. The words zero, one 
and six are easy to understand. Several 
words just do not make it, however. These 
include Charley (for C), three, eight, and 
fox (for F). I worked two years as a dis· 
patcher and I had to understand raspy, 
hard-to-understand voices. Cheaptalk is 
difficult for me to understand. 

Creating your own words requires a 
hardware modification-nothing much, 
just a simple AID converter. Saville pro
vides instructions for two methods. 
Saville uses a direct AID conversion, a 
method I abandoned as requiring too 
much memory. One requires you modify 

small PC board to the CPU with a piece of 
double-sided foam tape. I soldered the 
eight wires coming from the kit PC board 
to the CPU. After setting the keyboard in 
place, I replaced the cover. 

Next came the video monitor. I put it 
face down and removed the bottom and 
rear covers. 1 extracted the video interface 
card and examined two resistors already 
in the card. Since they were the correct 
value for the modification, I did not use 
the two resistors in the kit. However, I re
placed one resistor with the zener diode 
from the kit. I reinserted the interface card 
and turned my attention to the remaining 
PC board in the kit. I cut, stripped, tinned 
and soldered four five-inch wires to the kit 
PC board . I laid the monitor on its side and 
removed one resistor from the main 
board. I attached the four wires, and 
fastened the circuit board to the under
side of the monitor board with a piece of 
adhesive pad. I finally reassembled the 
monitor. 

After hooking up the interconnecting 
cables, I crossed my fingers and turned on 
the computer. The video display came up 
normally, white on grey. I typed X"' INP (2) 
and pressed Enter. The screen back· 
ground lightened and the print became 
black. I then typed X = INP (1) and pressed 
Enter-the display returned to normal. I 
ran the test listing in the instructions to 
check for display linearity and found no 
distortion. In case of distortion (or "tear· 

the keyboard itself. For the other you build 
an external device to connect to the ex· 
pansion interface port or to the keyboard 
expansion port. Instructions also show 

how to modify the tape recorder for use as 
a microphone for inputting speech. 

Although the package is not expensive, 
I cannot recommend it. The quality of tone 
is too low and the AID encoding takes up 
too much memory, using 512 bytes per 
second of speech. A 10-word vocabulary 
would take full 5K of storage! Cheap· 
talk is a good idea, but needs to have 
a better encoding technique to allow 
for better resolution of voice tones and 
take 1ess memory. • 

ing" of the edge of the display), the in· 
structions suggest decreasing a resistor 
on the video interface card. 

The instructions state, "X =I NP (2) will 
reverse video and X = INP (1) will display 
normal video." However, other input 
values cause a similar change. 

The address decoder scheme is non-ab
solute: address bits A7 and A5-A2 2 are 
not used in the decoding scheme. Any 
eight-bit address with bit 7 (A6) low and bit 
2 (A 1) high causes a reverse video condi· 
lion. Whenever bit 7 (A6) goes high, the de· 
coder circuit logic remains unchanged. A 
high on bit 1 (AO) and a low on bit 7 (A6) will 
decode and switch to normal video. 

In the reverse video mode, dot data 
from Z30 in the video mixing circuit is fed 
into the reverse video board , inverted , and 
fed into Z41. Z41 then reinverts the dot 
data (it goes high). This results in a light 
background and black character dots. 

One Little Problem 

The kit was easy to assemble and in· 
stall. The only problem I found was in the 
operation section of the instructions. 
Pressing keys 7, 8 and 1 simultaneously is 
supposed to produce normal video, while 
keys 7, 8 and 2 should give reverse video. 
This function does not operate on my unit. 
I suspect it works in the Level I unit-the 
instructions show a keyboard without the 
satellite ROM board, the obvious modifi· 
cation in Level II.• 
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HAPPINESS IS •••NEWSCRIPT ·~ 

TBE WORD PROCESSOR FOR 
BUSINESSMEN AND PROFESSIONALS 
We offer you ongoing support by answering 
your questions and providing reasonably 
priced enhancements. 

A FEW OF NEWSCRIPT'S STANDARD FEATURES: 
*Form Letters with merging of names and addresses 
*Gives superb appearance to your fina-1 documents 
*Comprehensive manual with hundreds of examples 
*Centering. top / bottom titles. indents. pagination 
"Underlining. boldface. double-width. italics · 
*Sub-scripts. super-scripts. proportional pitch ' 
*Generates Table of Contents. sorted Index 
*Allows block graphics. special symbols ' 

*Search and replace globally or within a range 
*Block move . copy. delete . insert from other file 
*AUTOSAVE. WHOOPS . DIRECTORY. KILL . REPEAT 

*Based on IBM's "EDGAR" and "SCRIPT" systems 
*Supplied ready-to-run on "tiny" DOSPLUS 
*Easily transferred to NEWDOS . NEWDOS/ 80. LOOS . TRSDOS 
*Includes handy Quick Reference Card 

NEWSCRIPT CONTROLS THESE PRINTERS: 

*EPSON MX-80. MX-100: all 12 fonts. plus underlining 
and block graphics: italics with GRAFTRAX 

*Centronics 737. 739: Radio Shack L.P. IV. L.P. VIII . 
Daisy Wheel II. NEC PC -8023A . TEC 8SOOR. C.ITOH 8510 
Right-justified true proportional printing (ledding) 

*Good support for: Diablo. Spinwriter. Starwriter. QUME. Microline . 
Anadex . modified Selectric 

TYPICAL USER AND REVIEWER COMMENTS: 
the manual: 

"It deiinHely rates the first '10' given to any documentation reviewed in this column." (A .A. Wicks , COMPUTRONICS, October. 1981) 

the software: "An excellent Word Processor" (D.H.J: "Absolutely fantastic" (S.E.S.J; " You have features that I cannot duplicate 

on my Sl4,000 system" (J.B. ) 


the support: "Your phone information system and the prompt and courteous stail that you provide to help your clients.. .are worth 
the cost of the system ." (V.H.H.J 

REQUIRED CONFIGURATION: 48K TRS-80 with one disk drive. Specify Model I or Model III. 

$99.95NEWSCRIPT:t Somr feature. work only H your print•r has the mechcrn1coJ capabj}Jty . 

MAILING LABELS OPTION: 29.95 
Special: NEWSCRIPT +LABELS: 139.95 

"PENCIL" to NEWSCRIPT Convertor 14.95 
TO ORDER, CAl.L NOW, TOLL·FREE: Manual Only (180 pages): 30.00 

(800) 824-7888. Operator 422 Reference Card Only: I .SO 
CALIF: (800) 852-7777. Oper. 422 MICROPROOF +CORRECTION FEATURE: 149.95 
ALASKA/HAWAII: (800) 824-7919 Full DOSPLUS 3.4 Operating System: 149.95

FOR TECHNICAL INFORMATION CALL: 
Order from your Software dealer. or from: (213) 764-3131 , or write to us. 

PRO~w
....-91 

DEPT. C, BOX 839 • NO. HOLLYWOOD, CA 91603 
TERMS:W• accept VISA. Mastercard . checks, Money Orden. C.0.D. and e'f'en caah. We pay ahlppl_nq via 

owface UPS ino1de U.S.A . Plea•• add S3 .00 !or Blue Lab•!. 6 % tax ia California . <>nd 15"' outald• NOt1b America (air ahlpmenl). 
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Mlcrollne 82A 
Okldata Corporation 
111 Gaither Drive 
Mt. Laurel, NJ 08054 
$499-$879 

by Ed Thomas 

With the improved 
and reduced 

print quality 
cost, today's line 

printers are looking more and more attrac· 
tive to both the home and small business 
computerist. l finally decided ii was time 
to upgrade my lowly Model I, 16K TRS-80 
with this very useful peripheral-my man· 
ual typewriter was just too slow with me 
as the interface between Scripsit and a 
printout. The only question I had was 
which printer? After scanning vast 
amounts of literature, I decided on the 
Microline 82A. 

it pays to 

allel. I chose to invest in a 32K Expansion 
Interface and use a 36-pin cable rather 
than just a printer expansion cable. The 
place where I bought the printer extracted 
several pins to make it compatible with 
the TRS-80. This can be easily done your
self since the manual informs you how the 
pins are arranged for both serial and par
allel interfaces. 

One thing that is often forgotten is the 
cost of maintaining the printer-here is 
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Fig. 2. 

The Okidata Microline 82A is a fantastic 
little printer which I believe is superior to 
anything in and around its price range, re
alizing that each one of us have different 
criteria for evaluating the value of a 
printer. 

Cost 

I bought mine for $499 plus postage. I 
have seen the list price as high as $879, so 

shop around. Interfacing the 
printer can be done in either serial or par

where the Microline 82A shines. First, its 
print head is rated at 200 million char
acters. Replacement costs about $143 

(which compares well with Epson's dis
posable print heads costing $30-$40, and 
rated only at 50 million). Second, the print
er uses a $38.40-per-dozen ribbon on a 
spool rather than the often messy $14.95 
mobius ribbon. Though the mobius ribbon 
is rated at three million characters and the 
Okidata ribbon is only rated at 1.5-2 mil
lion characters, there is still an impressive 
savings with the Microline 82A (see cost 
chart). Having experienced no difficulty 
with the printer, I do not have any informa
tion regarding various service charges. 

Features 

The printer measures 14.2 inches wide 
by 12.9 inches deep by 5.2 inches high. It 
weighs 19.9 pounds and the case is made 
of aluminum. Its nine-pin print head prints 
at an impressive 120 characters per sec
ond. To increase its speed, the printer is 
both bidirectional and short·line seeking. 

Pinfeed and frictionfeed are standard 
but a tractorfeed option is available for 
$50 (a roll-paper stand is also available). 
The paper (8.5 inches wide, single sheet or 
roll, or 9.5-inch wide sprocket) may be fed 
from the rear. If you use sprocket paper 
you can feed the paper in from the bottom. 
There is a knob to advance the paper man
ually, a tear bar, and a wire guard to sepa· 
rate the paper entering the printer from 
the paper leaving the printer. 

The controls on the front panel allow 
you to select form length (also software 
controllable), set the top of form, se· 
lect/deselecl (on-line with computer or un· 
der local control), form feed, and line feed. 
There are three lights which indicate 
select/deselect, out of paper, and power 
on. If you keep the line feed switch de
pressed while turning on the power and 
then release the line feed , the printer gen
erates a self-test. 

An access cover allows you to align the 
paper, change the ribbon, or adjust the 
distance between the print head and lhe 
paper (handy when using lour sheets in· 
stead of just one). If you remove the entire 
case (which is not very difficult) you can 
access eight dip switches on the front 
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Comparing 82A and MX-80FT 
Assume 300 miltlon characters and no service charges 

82A. .. .. $499 MX-SOFT . . .. $585 
Tractor .. .$50 {included) 
Cable (59 wlo El) . . .$29 Cable (90 w/o El) . . $29 
1 new print head. . .$143 6 new print heads. . .. $210 

(instal led & pos tage) {insta lled & postage) 
204 Ri bbon Spool @ $38 401doz.. . . . $653 100 Ribbon @ $1 5 . . . .$1 500 
Total . . . . .. . $1374 Total . . . . $2324 

Fig. 1. Cost Chart 

tures. The troubleshooting section is a 
nice thought, but is rather bri ef and often 
a statement of the obvious. 

Regrets 

The dip switches could have been 
more accessible for easier and quicker 
changing among the various character 
sets. I have also found that the j is not 
printed as indicated in the test pattern in· 
eluded in the manual-I would have pre
ferred to see the j dotted. The ability to 
use more combinations of the various 
print modes on any given line would also 
have been nice. 

A more serious problem is the manual 
knob for advancing the paper. I have been 
using only single sheets and have found 
that the knob tends to pull the paper une
venly. One last comment is that I would 
like to see Okidata come out with a self
study gu ide (I believe Epson has done this 
for their MX-80). Such a guide would be 
very helpful for novices like myself who 
would like to use all the features of their 
printer. 

I am delighted with my Microline 82A. 
It is fast , loaded with features and 
economical.• 

unknown to most microcomputer users 
because the printer has been marketed 
primarily to the Fortune 1,000 corpo
rations and other medium to large-scale 
data processing installations. I became 
aware of the printer through literature I re
ceived as a computer systems analyst for 
a multi-national corporation. I requested 
further information about the printer from 
Novell. 

After analyzing the specifications of 
this printer and others. I decided on the 
basis of cost and specifications that the 
Novel I 800 was my best choice for my 
TRS-80. 

The first step in my evaluation was de
termining if the printer could be properly 
interfaced to the TRS-80. I felt the printer 
should be plug compatible with the 
TRS-80 since it was available with a 
Centronics parallel interface. 

The printer was delivered from a pre
vious evaluation in which it was attached 
to an RS-232 device. I had the opportunity 
to use it in both the serial and parallel 
modes as I had a parallel to serial conver
sion device which operated at 300 baud. It 
worked well in the serial mode although 
this was not the configuration in which I 
had intended to operate the printer. 

Installation of the paralle l interface 

panel. These switches can select either 
parallel or serial interface, one of 10 char
acter sets, an optional character set, and 
other printer control codes. In addition to 
the dip switches there are the short plugs, 
a fuse, and a circuit breaker. 

The nine-pin head generates a very 
good correspondence print and can be 
software controlled to print at 16.5, 10, 8.3 
or 5 characters per inch. Line spacing is 
under software control and can be set at 
six or eight lines per inch. (Lowercase de
scenders are lost at eight lines per inch.) 
As mentioned before, it is possible to 
select by the dip switches any one of 10 
different character sets (ASCII, TRS-80 
and various European sets). Though 

Novell Image 800 Printer 
Novell Data Systems 
1170 North Industrial Park Drive 
Orem, UT 84057 
$1,395 

by Ronald Beauchemin 

THI S I ! NE IS F'R! NTED AT 1 •'.> CPI . STC<. 

THI<; LlrlE Vi PRINTED AT 13. 6 CP I . STD . ll!DTH- STO . 

llHS LUE IS PlllHTEO AT l~. ~ CP I . STO. WIDTH. STD. lfHS ITV 

THIS LINE IS PRINTED AT lO CPI . STD. 

T" HI '°'; LIN E I s; PRINTE: C• 
DC1l_IBLE W l D T H . STJ:•. 

THIS LINE I S PRINTED AT 1 3 . 6 
DOUBLE WIDTH. S TD. DENSITY 

THIS LINE I S PRINTED AT 16.5 CPI. 
DOUBLE WIDTH . STD. DENSITY 

X2 = A + B THIS LINE CONTAINS SUPERSCRIPTING 

~ = A + B2 THIS LINE CONTAINS SUBSCRIPTING 

TH I ,; L rNE HAS 1'> 1~P l SINOLE. AND [)CJl .H?.l.._E WIDTH 

TH IS LINE HA& IJ . 6 CPI SINGLE AND DOUBLE WIDTH AND SINGLE AGAIN 

Table 1. Novell 880 Printing Sample 

TRS-80 graphic blocks are supported, dot
graphics are not. It is not possible to over
strike or proportionally print each char
acterto fill in the dot matrix. Another char
acteristic of this printer is that you can 
use 10 and 5 cpi or 16.5 and 8.3 cpi on the 
same line. You cannot , however, use any 
other combinations on the same line. See 
the print sample of the various cpi and lpi 
the Microline 82A generates (Fig. 2). 

The Manual 

The manual is not a self-study guide, 
but rather a bare bones approach to the. 
basics. The pictures are helpful but there 
is a great lack of examples which illus
trate how to utilize the printer's many lea

Locating the most cost-effective 
and reliable printer in the 150 cps 

range for yo ur TRS-80 can be an arduous 
task for the professional and novice alike. 

The printer I selected was the Novell Im
age 800 Dot-Matrix Printer. The manu
facturer an~ the printer itself are probably 

WIDTH . STD. DENC:-ITY 

OENS IT V 

~IDTH . DOUBLE DENSITY 

A T 1 <::• c:p 1: 
DEN'='< I TY 

C FI 

AND :ol NGL E ACiAIM 
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board required no electronics ability at all. 
Anyone with common sense and the abil 
ity to handle a screwdriver could easily 
complete the installation in less than 20 
minutes. (If a printer "is ordered with the 
parallel interface this procedure is not 
necessary as the board is already in
stalled.) 

My first step was determining the prop
er cable to connect to the printer. The 
standard Radio Shack printer cables were 
100 percent compatible. The Model I with 
the Expansion Interface and the Model Ill 
use cable number 6-1401. The Model I 
without the Expansion Interface uses 
cable number 26-1411 while the Model II 
uses cable number 26-4401. 

With the proper cable installed, I had to 
make the following choices: 

ting of one original and up to four copies 
(15-pound original, 12-pound copies with 
?-pound carbon). 

Additional printer features simplify the 
programming and day-to-day operation of 
the printer. 

One of these features is automatic 
page advance, allowing the programmer 
to print Basic programs using LUST with 
out having the listing printed across the 
perforated edge of the page. 

Another very helpful feature is the ab iii· 
ty to change character width and density 
via program control. This lets you change 
to any one of seven print types at any 
time, including changing the width within 
the same lines. This is accomplished by 
imbedding a control character within the 
print data. The print types allowed by this 

"The Standard Radio Shack 

printer cables were found 


to be 100 percent compatible." 


• 80 or 136-column format 
•Standard or optional character set 
• 	11 or 12-inch form length 
•six or eight lines per vert ical inch 
•Insertion 	of line feed after carriage 

return 
•Serial or parallel interface installed 
•Accept 	carriage return for further 

processini;; 
• 	10 cpi standard dens ity 
• 13.6 cpi standard density 
• 	10 cpi double density 
• 16.5 cpi standard density 

For my particular application, I chose: 
• 136-column 	 format (15 inch wide 

paper) 
•Standard character set 
• 11-inch page length 
•eight lines per inch 
•Insert line feed after carriage return 
•Parallel interface 
•Accept 	carriage return for further 

processing 
•No automatic advance at end of page 
• 	10 cpi standard density 

Once the configuration (dip switch 
selectable) was completed I began the ac
tual printing test. The print quality produc
ed by the 9 by 9 dot matrix was excellent 
on forms ranging from stock, one-part, 
continuous-form , to thick continuous
form mailing labels. 

The print quality is maintained by an ad
justable print head allowing reliable prin

feature are 10 cpi, 13 cpi and 16.5 cpi in 
both single and double width. In addition 
is the availability of double-density prin
ting at 10 cpi. This option reduces print 
speed by half since each character is over
printed once. The print quality obtained 
from this mode is as good as the print 
from a line printer using a print train. 

Equally as important as the ease of pro
gramming is the ease of operation. The 
step button allows for easy alignment of 
forms by advancing the paper vertically in 
1148-inch increments. In addition to the 
step button, the form-feed button allows 
the operator to advance the paper a page 
at a time. 

Once the forms are aligned and the 
printing begins the operator needs only to 
check on the printer periodlcally. For this 
reason it was imperative the printer have 
paper-out detection and off-line capa
bility. 

The paper-out detector prevents the 
printer from printing once it runs out of 
paper. It also sends a printer-busy signal 
to the CPU so data is not lost. 

The off-line capability is also important 
as it allows the operator to halt printing to 
check the alignment or progress without 
losing any data. A printer-busy signal is 
sent back to the CPU in this instance also. 

The ability to expand the buffer to 3,300 
characters works in conjunction with the 
off-line indicator to some degree. The off
line indicator and the buffer are related 
since a printer-busy signal is not sent to 

the CPU in the off-line mode until the buf
fer is full. 

The standard buffer for the Novell 800 is 
300 characters. I requested the six IC 
sockets for the additional buffer memory 
be installed at no extra cost allowing me 
to expand the buffer on my own without 
voiding the manufacturer's warranty. 

By installing my own buffer memory I 
saved in excess of $250 on the price of the 
printer. The buffer memory consists of 
two 2114 static RAM ch ips for each 1K 
buffer increment to be installed. Novell 
charges $100 per 1 K of buffer memory. 
The two chips may be purchased at Radio 
Shack (part # 276-2504) for $7.98 each. 

Once you have purchased the chips the 
installation is easy. Only three rules must 
be followed: 

•The chips must be installed in pairs. 
• Pin 1 orientation must be observed 

(match the indentation in the IC to 
the cutout in the socket). 

•The 	pairs should be installed as 
follows: 
First Pair-socket U25 & U30 
Second Pair-socket U26 & U29 
Third Pair-socket U27 & U28 

This additional buffer memory is help· 
ful since the printer sends a printer-busy 
signal to the CPU only after the buffer is 
full. Extra memory allows the operator to 
stop the printer momentarily to check 
alignment and start the printer without 
significantly delaying the CPU. 

My final consideration in my decision to 
purchase the printer concerned the tech
nical and repair service. 

Repair service may be obtained in two 
forms: purchasing a service contract or 
paying for each repair as needed on an 
hourly basis. 

The service contract is best suited to a 
business desiring to have on-site ser
vice. Since my installation is small I chose 
to pay for repairs as they became neces
sary instead of Incurring the overhead of a 
service contract (approximately 
$25/month). In my case this option was 
more viable since the service branch is on
ly 35 miles away. 

Although l have not made use of the 
repair service. I have made use of their 
technical staff. The consultation was 
made via their toll-free number. The 
technical staff answered my questions in 
a prompt and professional manner.• 

"I saved in 

excess of $250. " 
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"THE SPOKEN WORD" . 

.•.; 

.,,'
.f 

Man~ Most Powerful Means 

of Communication 


Comes to Your Computer 

Until recently, talking computers existed only in the 
fantasy of science fiction , or at a great cost in industrial 
and university laboratories. Since then, speech units 
have appeared commercially in the $250 to $350 price 
range, but with little sophistication and potentially low 
speech quality. Voice Tech Industries has a unique new 
manual for the Apple and TRS 80* personal computers. 
Utilizing our methods and commercially available com
ponents, your personal computer can actually speak. 
This product is unique in several ways. Our technology 
is the newest in the industry, the speech quality is su
perb, and you can build it yourself for under $50.00. 

The Voice Tech 30 page manual is both educational 
and informative. It describes how complexspeech wave
forms are produced from the human vocal cavity and 
how these wave forms are electronically modeled. You 
will learn how advances in LSI semiconductor technol
ogy have enabled designers to put a digital modelof the 
human vocal tract, a controller, and speech data on 
silicon. Complete, detailed instructions on interfacing 
speech hardware to the Apple and TRS 80* computers 
are given. (The manual contains a coupon through 
which you can order the hardware components speci
fied at a 50% discount). Also, professionally written 
software examples are provided that illustrate the fun 
damental principles and techniques. 

Because speech is truly synthesized, the vocabulary 
is actually limitless. A common software interface can 
be shared among many different applications. Business 
reports can now be delivered verbally, educational pro
grams can communicate via sight and sound, message 
centers can audibly report, and the potential for game 
applications is boundless. 

Voice Tech has been in the speech synthesis field 

since its inception. Because of our unique background, 
we have produced a clear, concise, and interesting doc
ument that we are now making available to the personal 
computer market. After reading the manual, the hard
ware can be added to your system as easily as any other 
standard peripheral. Voice Tech stresses that all prod
ucts offered carry a full money-back guarantee. 

To order, just fill out the coupon below and send it 
with your check or money order for $9.95 to: Voice Tech 
Industries , P.O. Box 499, Fort Hamilton Station, 
Brooklyn, N.Y. 112090499. 

And keep your ears open. What you'll be 
hearing is the voice of the future. 
•Apple is a trade mark of Apple Computer Corp. 
TRS 80 is a trade mark of Tandy Corp. 

. HON 
to 

Make 
Your 

Chiiputer 

Talk 

for 


Under 

$50. 

Name~~~~~~~~~~~~~~~~~ 
Address ________________ 

City, State, ZiP------------- 
Signature ____ ____________ 


VOICE TECHINDUSTRIES 
P.O. BOX499 
FT. HAMILTON STATION 
BROOKLYN, N.Y. 112090499 
My computer is 
0 Apple II or II plus 
0 TRS80 Model ·I 0 TRS 80 Model Ill 
0 Enclosed is $ for - --• 
manuals at $9.95 ea. which includes 
shipping and handling. 
D Keep me informed of future develop
ments in the speech industry. 

..-390 
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DISPLAYED VIDEO IS DRIVING DOWN 

PRICES ON DISKS 


MODEL I OWNERS 

80 TRACK TEAC DISK DRIVE W/CASE & POWER SUPPLY* 

'2 Single or Double Density 


. $2~9.00 ' 
40 TRACK TEAC DISK ORIVE W/CASE &' POW~R SUPPLY 

$·239,.00 

TWO CABLE DRIVE $23.99 


NEWDOS 80 $125.00 When Purchasing a Drive 

Bare Drives & Cases Available Upon Request 

By the time you see this ad, DISPl.A YEO VIDEO's Hard Disk will be available to you. 

Call for the Lowest Prices Available 


•only 132 Available. When they are gone, they're gone! (Act Soon) 

EPSON PRICES 

We're not going to make you call for prices. 


Here they are in black and white!! 


MX 80 W/GRAPHTRAX $459.00 Without GRAPHTRAX $439.00 

MX80FT $545.00 

MXIOO $729.00 


PRINTER CABLE $23.99 

We Carry a Full Line of OKIDATA Printers 

Visit Our Two 
NEW RETAIL LOCATIONS: 

886 Ecorse Road, Ypsilanti, Ml 48197 
(313) 426-5086/ (313) 4824424 
111 Marshall Street. Litchfield. Ml 4924 2 
(51 7) 54 2-3280 

Grand Opening of our Radio Shack Authorized Dealership at: 
ll l Marshall Street, Litchfield, Michigan 49242 Pl 42 

To Order: Call (313) 426-5086 or (313) 482-4424 or (517) 542-3280 or write DISPl.A YED VIDEO, 
886 Ecorse Road. Ypsilanti. Michigan 48197 ...- 62 

•rRS-80 is a trademark of the Tandy Corporation Prices subje~ct to change without notice 



DISPLAYED VIDEO IS DRIVING DOWN 

PRICES ON DISKS 


DISPLA YEO VIDEO is now offering TRS-80* MODEL III with TANDON or TEAC disk drives. your choice, one of the 
most reliable disk drive systems on the market, for incredibly low prices. 

MODEL Ill with 48K, dual 40 track double density disk drives, complete systems with TRSDOS and one box of diskettes 

PLUG IT IN AND GO ................ $1,799.00 

MODEL Ill with 48K, dual 40/40 track double density disk drives, complete systems with Newdos 80 and one box of 

diskettes 

PLUG IT IN AND GO ................ $2,199.00 

MODEL Ill with 	48K, dual 80 track double density disk drives, complete systems with Newdos 80 and one box of 

diskettes 

PLUG IT IN AND GO ................ $2,199.00 

MODEL Ill with 48K, dual 80/80 track double density disk drives. complete systems with Newdos 80 and one box of 

diskettes 

PLUG IT IN AND GO . . . . . . . . . . . . . . . . '$2,499.00 
MODEL 16 w/1 drive / w/2 drives ...................................................... CALL 
4K Color Computer ....... .. ..................... .... ............................. .. $314.99 
MODEL Ill Internal Drive Kit: Includes controller board, dual drive mounting bracket, dual power 
supply, all hardware cables and connectors .......................................... $399.00 

IMMEDIATE DELIVERY 
90 Days Parts and Labor Warranty 

DEALER INQUIRIES INVITED 
Free Shipping in the U.S.Visit Our Two 

48 Contiguous StatesNEW RETAIL LOCATIONS: DISPLAYED ·886 Ecorse Road. Ypsilanti. Ml 48197 
{313) 426-5086/ (313) 482-4424 

111 Marshall Street. Litchfield, Ml 49242 	 IDfo ~ 
(517) 542-3280 

Grand Opening of our Radio Shack Authorized Dealership at: 
111 Marshall Street, Litchfield, Michigan 49242 P142 

To Order: Call (313) 426-5086 or (313) 482-4424 or (517) 542-3280 or write DISPLA YEO VIDEO, 
886 Ecorse Road, Ypsilanti, Michigan 48197 .,- 62 

"TRS·80 is a trademark of the Tandy Corporation Prices subject to change without notice 

http:2,499.00
http:2,199.00
http:2,199.00
http:1,799.00


f0ACC~!!!!! 
"Most were surprised when I advocated 

purchase of a hard disk storage unit." 

During the past month, 1 have received dangering data. The disk suffers a head formats and numbers floppy disks used in 
several calls from would-be compu crash when the head contacts the disk this process. If the files to be saved span 

ter owners . Each caller wanted to install surface in a data storage area. Head more than one disk, another disk is called 
an integrated, computerized accounting crashes usually cause loss of all data for and labeled (internally). If you use 
system and requested guidance on a mini  stored on the disk. these disks for file restoration purposes 
mum equipment configuration. Most were In properly installed floppy disk sys· TRSDOS checks the internal labels. 
surprised when 1 advocated purchase of a terns, the prime provision for dealing with While a total back-up is not possible, 
computer with a hard disk storage unit. disk failure is to back up programs and the Save and Restore feature should be 

While it is feasible to install a fully inte data files at regular intervals. Then when workable in practice. One method to pro
grated accounting system (Accounts Re the sad event occurs, only the work most tect essential data might be to include 
ceivable, Payable, General Ledger and recently performed is lost. Save and Restore commands in software 
Payroll) on a Model I or similar personal developed to work in the hard disk en
computer, the accounting system is often vironment. At the end of processing, con
difficult to use. The large number of files trol would be transferred to a file which "Head crashes seriously restricts transaction and ac would direct saving essential files. Then , 
count data capacity. This usually requires if a problem occurred, the data would beusually cause loss
splitting the data onto multiple disks, re available for restoration. The commands 
sulting in disk swapping to accommodate of all data stored necessary for this purpose would also be 
editing and data transfer requirements. provided and activated when the problem 

Until recently the Model II with its eight· on the disk." was detected. 
inch disks was the best equipment choice Unfortunately, software specifically 
if a firm desired an integrated system. designed for the Tandy hard disk has not 
However, even with the storage available In hard disk systems, similar back-up yet been made available. You can adapt 
for this computer, complex software such techniques are much more difficult to ac floppy disk systems for use on the hard 
as the three-disk Tandy accounting sys complish. Some hard disk systems con disk but there are problems in implemen
tem still requires disk swapping. Because tain a removable disk cartridge element. tation in addition to the lack of back-up 
floppy disks are fragile, disk swapping is Unfortunately cartridges are quite expen procedures. Some problems, such as 
not the most desirable alternative when sive and somewhat fragile. Another specific designations of disk drives, can 
implementing an accounting system. method is to use a special removable data be overcome by TRSDOS with the Floppy 

tape cartridge similar to a cassette. When Off command; however, others are more 
Hard Disk Systems you desire a back-up, you dump data onto troublesome. I found several examples of 

The new hard disk systems offer a stor the tape cartridge. Although tape car these problems when I was evaluating the 

age alternative to the computer owner tridges are much cheaper than disk car Tandy three-disk Accounts Payable 

seeking to install an integrated account  tridges, they are considerably slower and System #26-4605. 

ing system. Unfortunately, hard disks are therefore require more time when backing 
The Accounts Payable System still quite expensive, typically costing up data. 


more than the central processing unit it  Tandy has not elected to provide any The three-disk Accounts Payable sys

self. Most units ottered are of the sealed mechanical method of backing up hard tem is part of the Cobol integrated ac

Winchester type with either a 5- or 10- disk data. The hard c'isk version of counting system. Other elements include 

megabyte capacity. Compare this lo flop TRSDOS provides two new commands, the General Ledger #26-4601 (evaluated in 

pies, which can contain only a fraction of Save and Restore, for file back-up pur  October 1981), Accounts Receivable 

a megabyte on each disk. poses. These commands save selected #26-4604 (evaluated in July 1981) and Or


The increased storage capacity of the files on the Model ll's floppy disk when der Entry-Sales Analysis #26-4607 and 
Winchester disk is made possible by care you have completed processing and re #26-4608 (evaluated last month). In com
fully controlling the disk environment and store them to the hard disk in case of bination these three systems provide al
rotating the platter at an extremely high need. When saving data, you can specify most complete accounting automation 
speed. The high speed of the disk forms files either with a unique file name or with for a trading-type enterprise. 
an air cushion between the read/write a wild card identification. Wild card speci  Conversion of these systems from their 
head and the disk surface. Since the head fications allow you to select a broad range floppy d isk form to the hard disk is not dif
never contacts the disk during data stor of files with a single command. For exam ficult, and the resulting data processing 
age and retrieval its surface should last ple, the specification SAVE 4 to O('/DAT) package is enormous. There are more 
for an extremely long time. When you turn dumps all files with a /DAT extension on than 220 programs and 48 data files. 
a Winchester disk off, the read/write head drive 0. All sub-systems use a common com· 
is moved to a safe landing area where it You need not format a data disk to save pany file . This file contains constant data 
can contact the disk surface without en- and restore files. TRSDOS automatically such as the company name and address 
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used to head reports, invoices and state
ments. Each sub-system also uses a com
mon account file to specify accounts ac
ceptable for data entry when processing. 
Unfortunately, the account file used for 
the general ledger is.different from the ac· 
count file used for receivables and pay
ables. As a result you can create an ac
count in a sub-system that is not a general 
ledger account. The system will detect 
this discrepancy when you update the 
general ledger, but in a system as sophis
ticated as this one, this type of problem 
should not occur. 

If this system had been packaged for 
the hard disk unit, an account assignment 
problem would have never occurred. The 
account file used for all applications 
would have been the general ledger file 
and no mismatches would have been pos
sible. Because the system was packaged 
for a floppy environment, it was probably 
impossible to have the general ledger ac
count file resident while receivable and 
payable processing was in process. A spe· 
cial account file to verify account assign
ment was an accommodation to the limit
ed storage available. 

The use of an account file is not a prob
lem for implementing accounts receivable 
and order processing. Even with a relative
ly large number of products the number of 
accounts affected by the receivable appli· 
cation is small. Accounts payable is an
other story. This application is the front 
end of the general ledger. You must place 
any account that could be affected by a 
cash payment in the valid account file. 
You may have to enter the majority of gen· 
eral ledger accounts in this file . With a 
complicated chart of accounts , this will 
be a time-consuming and potentially 
error-prone procedure. I am sure this task 
will be eliminated on the first true hard 
disk version of the Cobol accounting sys
tem. 

If this system is implemented before 
the hard disk version ls available, it is de· 
s irable to create the valid accounts file 
from a printout of the general ledger chart 
of accounts. As you might expect, correc
tion of a mismatch detected during the 
general ledger update process is incon
venient and time consuming. You cannot 
correct the improperly coded transaction 
until you add an account with that coding 
to the chart of accounts. If posting then 
continues and the new account causes re
port preparation problems, the offending 
transaction will cause further inconven
ience. You must then make an adjusting 
journal entry to transfer the amount to the 
proper account and delete the temporary 
account. 

In last month's discussion of the order 
entry system, I covered the use of an on-

hand inventory in some detail. You had to 
enter inventory purchases into the order 
entry system with a file maintenance pro
gram. In a fully integrated accounting sys
tem, the accounts payable sub-system 
should supply inventory purchase data. 
This element of integration is unavailable 
in the Cobol system as currently supplied. 
In the future, or in a custom program, this 
level of integration could be added. Such a 
module would be called a " purchase order 
management system" and would use as 
input purchase advice data generated by 
the order entry system and receipts gener
ated by the accounts payable system. 

The Accounts Payable system uses in
stallation procedures similar to the other 
sub-systems previously evaluated . As 
was the case in receivables, an alphanu
meric vendor code is allowed. The balance 
of the data to be entered is not compli 
cated . There is a provision for up to three 
address lines, type code, normal vendor 
terms , last purchase date and a purchase 
history. The operator can specify with a 
status code if the discount is always to be 
taken regardless of invoice dates or if the 
system is to hold all payments. If yo·u 
select the option to hold payments, no 
checks payable to that vendor will be 
allowed. You will have to make payments 
manually. With an additional code, you 
could use the system to accumulate non
purchase data. While the purpose of this 
option is not explained, it appears you 
could use it for stat istir:al purposes. 

The system maintains purchase 
statistics on a comparative basis. This 
data could be very useful in defining ven
dor relationships. At the end of the year, a 
closeout procedure clears out the current 
year's data and transfers the totals ac
cumulated to the prior year. Since both 
purchases and discounts taken are main
tained, reports of these totals should be 
very valuable. 

In operation, you enter data into this 
system by use at vouchers. The system 
allows entry of four types of vouchers: 
regular vouchers, cancellation vouchers, 
non-A/P check vouchers and adjustments 
to previously recorded distribution 
vouchers. When you select the add 
voucher option, a screen which allows en
try of part of the voucher detail is dis
played. This data corresponds to the up
per portion of a handwritten voucher and 
indicates the system-assigned voucher 
number, transaction type (detailed above} 
vendor code and name, distribution date, 
purchase order number and vendor's in
voice totals . Once this information is 
recorded , distribution of the invoice 
amount is required. There appears to be 
no limit to the number of distributions 
available; however, only the last two (the 

current entry and a running total of the 
balance yet undistributed) are displayed . 

In some organizations complex invoice 
distributions are required . Retailers, for 
example, may make bulk purchases of 
supplies and ship the material to many 
stores. It is not unusual in such a firm to 
require 20, 30 or more distributions of an 
invoice amount. This payable system 
would be useful in such an environment; if 
the system capacity (1500 vendors, 800 
open items, and 5000 general ledger distri
butions) is adequate, it should be con
sidered suitable for installation. 

You enter vouchers into a buffer. There 
you can alter them with comparative ease. 
However, once they are posted to the Ac
counts Payable file, editing becomes 
more complicated. Since an error such as 
an improper account coding could be dif
ficult to correct after posting, the system 
provides a method of adjusting the distri
bution of posted vouchers . This is typical 
of the options available for transaction 
handling and help to make this system 
quite user-friendly. 

After you enter transactions, edit 
reports are available. They are similar 
to the other systems in content and for
mat. A description of any codes which 
you might use in the detail line of the re
port are clearly spelled out in the body of 
the report. 

This is a thoughtful touch which casual 
users of the system 's reports will appreci 
ate. If you make an incorrect or unaccept
able response to a prompt, the system 
prints a short banner message indicating 
options available and their meaning. If 
you attempt to leave a screen without 
completing some essential piece of infor
mation, the system inhibits exit until you 
enter the missing data. Once you have 
mastered all the system convetions, it is 
quite easy to use. 

One of the main reasons for installing 
an automated accounts payable system 
is to take advantage of vendor credit. 
With the high interest rates, this form of 
credit may be the best way for a firm to 
grow. This system contains reports which 
allow optimum use of this means of fi
nancing. You can generate cash require
ments and lost discount reports wh ich 
would be quite difficult to prepare with a 
manual system. Proper use of these 
reports could generate enough income to 
pay for the complete computer system 
over and over again. 

Most firms, however, automate ac
counts payable because check prepara
tion has become burdensome. Check 
preparation is rarely spread equally over a 
month. Preparation of checks is usually 
jammed into just a few days. This makes 
the task tedious and not iceable in most 
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Get your TRS-80™ up and running 

with special system & disk drive values like these ... 


Complete TRS-80 Model Ill 
microcomputer system with disk drives 

A.M . Electronics Model Ill with 48K RAM, two Tandon 
40-track double-density disk drives, A.M . Electronics 
controller board, DOS and manuals, complete and 
ready-to-run! ........................ .. $1895.00 

Prepaid shipping when order is pre-paid . 

A.M. Electronics "Multiplier" 

Tired of unreliable double density operation? With 

Multiplier, you can upgrade from a single-density 

without doubling your problems . .. .. . . . . . $99.95 


Your Choice: 

Teac or Tandon 5%-inch disk drives, complete! 


40-track single side disk drive with power supply, case 

and extender cables ..... .. . .... . ...... . . $250.00 

80-track single side disk drive with power supply, case 

and extender cables . ............ . .... .. . $340.00 


Memory Chips 

16K 200 nanosecond RAM chips ... .... $2 .00 each 


New! Teac double-head 

5114-inch 40-track disk drive! 


Complete with power supply, case and extender 

cables ................ . .. ... ..... . ...... $340.00 


New! Tandon "Thinline" 

8-inch disk drive, complete! 


For TRS-80 Model II, complete with dual case, power 

supply, and cables ..... . .... ... ... .... . .. $695.00 


New! Hard disk drives for Model Ill 
Ready to plug in and run! 


6.5 Megabyte drive ....... . ............. $1995.00 

9 Megabyte drive ........... ... ........ $2195.00 

14 Megabyte drive ..................... $2395.00 


(DOS extra) 

TRS-80 Model Ill Commented 
The definitive guidebook to Model Ill ROM . $15.00 

Shipping costs additional e><cept where otherwise noted. 

,,,.•"''"' b•";~dj ..11 
'"·""'"~IPIJ 

A.M. ELECTRONICS 

Ann Arbor : 3446 Washtenaw Ave., Ann Arbor, Ml 48104 (313) 973-2312 


Open M-F 10-6, Sat. 10-5. Telex : 220-821-HPC 

Fowlerville* : 111 North Grand, Box 1071 , Fowlervill e, Ml 4BB36 (517) 223-7281 


Attention Dealers, OEM's & Distributors: Call us for deta ils on our attractive pricing. 

•Authorized Radio Shacl< Denier. '"TAS·80 trademark Tandy Corp. Prices suli1ect to change without notice. 



Proof Notes fOACCOUNTANT 

the editors look at the issues 

Confinvecl from page 10 

art ist. A musician can write music using 
anything from a pen, to a tape recorder, to a 
computer. And there's the rub; as soon as 
you mention a computer, people get fidgety 
and start wondering how much the comput
er had to do with it. Does storywriting lose 
any of its artistic value because it was writ
ten using a word processor? Does a deli
cate pattern lose any of its visual appeal be
cause it was created on a video screen? 

"I think most people would agree that the 
answer to both these Questions is no. But 
how about when a whole story is apparently 
written by a computer? Well of course it 
wasn't written by a computer: It was written 
by a program which ran on a computer. The 
author took one extra step and created a 
program as an invisible part of the creative 
writing process. The more work that is put 
into the program, the less work that may be 
needed. This is where co.mputers bring a 
whole new dimension to the artistic world 
and in my opinion may change the fabric of 
many art forms. 

"The computer-generated novel is in 
reality written using certain aesthetic pa
rameters that were placed in the program 
(whether consciously or not) by the human 
author. That author still has to decide 
whether or not the end result has anything 
approaching Quality. All he has done is left 
the process of composition until after the 
composition was performed. 

"Another exciting thing that computers 
do is allow much faster experimentation 
with a central idea. This idea has already 
been used in the field of computer music. 
Imagine the effort involved in taking a Beat
les song and rewriting it in a baroque style , 
or calypso, or jazz. With each effort the 
composer (or recomposer) may be risking 
hours of work possibly to be rewarded with 
disappointment. 

"A computer can easily manipulate the 
data (in this case the musical score) and al
low many separate attempts at recreation. 
Using systems like the New England Digital 
musical synthesis system (the Synclavier), 
it becomes possible to change the instru
ments while a piece is actually being 
played. With this system, instead of the in· 
terface to the computer being through a 
typewriter-style keyboard, the input is most
ly through a piano-style keyboard . This has 
the psychological effect of removing the 
computer from the creativity loop, placing 
into the background the uncertainty of 
"who's doing what-human or computer?" . 

68 • 80 Microcomputing, May 1982 

"This versatility is not without its price. 
The possibilities opened up by having a 
computer handle the donkey work can be al
most endless. Unfortunately, many artistic 
people have a difficult enough time know
ing when to stop without having thrust upon 
them the temptation of improving the result 
by yet another try. 

" Another useful function that can be per
formed by a computer is in providing ran
dom elements to the creative thought pro
cesses of the artist. Many times artists fall 
victim to their own previous output and fail 
to come up with new ideas simply because 
they are in a rut. Computers are great at do
ing things in too literal a manner, thereby 
producing results totally unpredicted by the 
artist-programmer. This phenomenon can 
be exploited in all sorts of ways to initiate a 
synthetic brainstorming session between 
human and computer. 

" So now we finish up almost on speaking 
terms with the computer. Nothing to be 
afraid of was there? The computer plays its 
part in the creative process but takes no 
more from the artist than the artist puts in, 
exactly the same as with our numerical art
ist friends-the mathematicians; where 
would they be without the computer? Few 
people think of mathematicians as artists, 
so nobody ever questions the role of the 
computer and whether or not it compro
mises the aesthetic qualities of the mathe· 
matical concepts or results that have 
evolved in the last 20 years. The mathemati
cal art is probably more refined as a result 
of computers than it ever was . 

" As micros become more of a way of life 
for everyone, I feel we are about to em
bark on an exciting new creative period. No 
doubt there will be a vogue for a while of 
art for computing 's sake, but when that pass
es we will have a generation of artists that 
can place the computer in the creative pro
cess to any extreme they desire and pro· 
duce "art." That period can be now if you 
want it." 

There will always be those who prefer the 
classics to the avant-garde. After all , how 
can a Botticelli be compared with a screen
printed painting by Andy Warhol; and yet 
they are both immensely popular. Although 
you may not prefer computer-composed art, 
it is still necessary to acknowledge it, if only 
for the reason that it exists. It is a creative 
endeavor between man and machine that is 
certain to evolve in the future. 

Janet Fiderio 
Feature Editor 

any size firm. Check preparation with this 
system is relatively easy. You can select 
vouchers to be paid by several criteria. 
Once you have determined the criteria, the 
system will go through the files and select 
those vouchers which meet your require
ments. You can review the vouchers se
lected and make decisions to pay on a 
voucher-by-voucher basis. The system 
allows partial payment of a voucher. 

After the selection process has been 
completed, you can prepare a pre-check 
writing report. If this report indicates that 
all is well, you can write checks. The sys
tem uses preprinted check forms de
scribed in the documentation. You can ob
tain the forms from a vendor recommend
ed by Tandy or the firm's normal forms 
supplier. If you select Tandy's vendor, 
they provide either a one part or three part 
form. Since the system does not retain 
any historical data, you should keep a 
printout of the actual check and remit
tance advice. Then should research into a 
vendor's payment history be reQuired, 
data will be available. For this reason , I 
suggest use of the multi-part form. 

The remittance advice portion of the 
check form has room for up to 16 
vouchers. If this number is exceeded, the 
system voids the check portion of the 
form and continues printing the voucher 
detail on the next form. Only one check is 
allowed for each vendor. If the amount 
selected for payment, net of credits is 
negative, a check will not be printed. The 
system allows printing zero balance 
checks. This allows the user to send ad
vice to the vendor detailing how credits 
were applied to open invoices. 

Because printers could fail or in some 
way destroy the checks printed, an option 
is available to restart the printing process. 
If you must void all the checks as a result 
of printer failure, you can accomplish this 
with a single command. After a success
ful batch of checks has been prepared, 
the system creates a check register. 

The Accounts Payable system, like the 
other systems evaluated , is a good sys
tem. 11 contains those procedures and re
ports that should be in a computerized ac
count ing system. While successful in a 
floppy disk environment, it will operate 
very slowly. If speed is not important and 
tne client has a well organized and patient 
computer operator, you need not hesitate 
to install it. Unfortunately, these condi
tions rarely apply in practice. As a result J 

do not believe that the floppy system will 
be the future of small business comput
ing. With the hard disk, the combination of 
the Model II (or 16) and the Cobol account
ing system could very well be the account
ing machine replacement system of the 
future.• 
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Faster, easier, more powerful programming! STSC's 
APL*PLUS:il / 80 System brings the productivity of APL to 
your TRS-800<> Model III. Here's your escape from the 
restrictions and wordiness of BASIC. 

With our APL* PLUS/ 80 System, you can develop and maintain pro
grams in one-four th to one-tenth the time needed with BASIC. because 
one symbol in APL often does as much as an entire statement in 
other languages. So you can write applications in APL that you'd 
hesitate to attempt in BASIC. 

A Complete Application Development System 

It's our language support features that put the PLUS in APL*PLUS/ 80. 

You get: 


complete APL. upwards compatible to our mainframe APL systems 
powerful output formatter 
array-oriented file system 
access to regular TRSDOS fi les and subroutines 
communications as both a "smart" and a "simple" terminal 
traditional APL symbols or mnemonic keywords 
util ity program libraries 
convenient access to many TRS-80 features 
complete documentation, including APL is Easy.I (introductory tuto
rial), APL textbook, and a set of four detailed user's guides and 
reference manuals- everything to support the begin ning user to the 
experienced APL programmer. 

APL*PLUS/ 80 nms under TRSDOS 1.3 or LOOS on a 48K RAM 
TRS-80 Model Ill with two disk drives. The APL* PLUS/ 80 comes with 
custom APL character ROM. 

Join the software consu ltants who have a lready selec ted 
APL*PLUS/ 80 to develop and deliver solutions. Ma il in the coupon 
below with your payment and we'll rush you the APL*PLUS/ 80 
Syste m-all you need to run APL on your TRS-80 Model Ill today. 

We've prepared a free information package to answer your ques
t ions about APL, APL*PLUS/ 80, and their advantages to you as a 
TRS-80 user. Just send in the coupon. 

Challenge to Basic 
Draw a bar graph 011 a cleared screen with up to 13 vertical bars 5 pixels wide 
(separated by 5 pixels ) using heights given by keyboard input. 

Using APL: 
'l 	BARGRAPH ;I ; N 

[ 1] ' ENTER UP TO 13 HEIGHTS (FROM 0 TO 48 EACH) :' 
[2] J+pN+ , 0 0 OTCFF A INPUT, CLEAR . PLOT, LOOP: 
[3) LP:( 1 N[J])•.~POT(lO~I- l)+1S 0 ~ (O<I+I-l)pLP 

'l 

This APL program with this numeric input 

32 6 41 25 48 2 19 0 36 48 45 12 9 

draws the entire graph in under live seconds. How fast does your BASIC 

program draw the graph, and how complicated is the program? 

A detailed explanation of this APL solution and a comparable BASIC solut ion 

are included in the information package. 


stsc 
Attn: APL* PLUS/ 80 Distribution 
STSC, Inc. , 2115 Ea<;t Jefferson Street 
Rockville, Maryland 20852 (30I) 984-5000 (orders only) 

Yes, se nd me the APL* PLUS/ 80 System. 
0 My check for $295 is enclosed. 
0 Charge my VISA Account • ___ 
D Charge my MasterCard Account • 

Expiration date: 
D 	I'd like to know more about APL*PLUS/ 80. Send me your free 

infonnation package . 
Name ________________________~ 

Title _ ____ ___________________ _ _ 

Company_____ ___________________ 

Address 
We're STSC, Inc., the largest supplier of professional quality APL software City______________State _____Zip ___ 

and services in the Un ited States. Our APL* PLUS systems have been serving the 
Phone( _ _ )_____________________business and professional world for more than 12 years. 

APL* PLUS is a service mark and trademark of STSC, Inc., registered in the United States Patent and Trademark Office. 

TR..'>-80 is a registered trademark of Tandy Corporation. 


80-582 



SOFT BITS 
a basic/assembly column 


_ by Roger Fuller 

Ibegan my first column (December 1981) 
with the sentence "This column is dedi

cated to those who have read the books 
and still cannot write assembly or ma
chine code programs." I repeat it here be
cause some readers may have drawn a 
false conclusion . I am not trying to teach 
Assembly or machine language in lieu of 
those books but in addition to them. 

Lance Micki us has suggested using the 
concept of parallel reading when you 
want to learn something new. I choose 
topics which I feel are not well represent
ed in the writings available on Assembly 
and machine coding. Therefore I will not 
waste valuable space on the usual discus
sion of op-codes. 

How should you study Assembly and 
machine language programming? 
Lance's suggestion of reading more than 
one source Is excellent. Since we each 
have our own peculiar ways of learning, 
one author's treatment of a topic may be 
just right where another's may leave you 
even more confused. 

A good study is a close study. You can
not expect to learn as quickly as you read 
words. When I was young I became inter
ested in electronics. To learn about it I 
checked out all the books on the subject 
the small town library had. After reading 
them once, I reread them word by word, 
sentence by sentence, and diagram by di
agram until I felt I understood what was 
written. 

To learn Assembly language that way, 
simply take your resource library and use 
it to decipher the sample programs in 80 
Micro. This slow process pays off in a 
thorough understanding. The example 
programs I have given alt work in or with 
Basic. This allows you to use, modify 
and play with the code. Modifying code is 
the next step toward writing your own 
programs. 

Old Business 

Because I write this column in Texas 
and send it to New Hampshire, some
times things get lost. My first column was 
missing a two-line Basic program that 
loads the code for the keyboard filter into 
an unused spot in memory. This short 
piece of Basic code makes using the filter 

program easy (see the Program Listing). 
In January's column there was a 

mistake in Fig. 2. The arrow was pointing 
the wrong way and the caption for the ar
row had the DE and HL registers reversed. 

"I am not trying to 

teach Assembly or 


machine language in lieu 

of these books 


but in addition to them.". 


February's column was missing an ex
planation of that month 's program. This 
program wil I not require you to set 
memory size if you do not list Basic lines 
longer than 150 characters (about 2 1/2 
video lines). This is because the machine 
code is placed in the input buffer. You can 
relocate the code by changing the POKE 
statement in line 65528. It will work on 
Models I and Ill with or without an 
operating system. 

This program patches the Input state
ment so that it will not allow input past 
150 characters and will 'lock-out ' the clear 
and down arrow keys to preserve your 
screen format. Many INKEY$ input 
routines are available but all suffer from 
excessive string space use and slow 
response time. To use it, simply execute 
once; subsequent uses of the input state
ment will be patched. You can add more 
code to check for numeric input, display 
an underline for the input length, strip 
leading or trailing spaces, or whatever. 

I would like to congratulate Robert Kirk 
of Kansas for being first to spot the erro
neous LD DE,HL instruction in Fig. 1 in the 
February column. My explanation in the 
paragraph above that figure made it clear 
that such an instruction cannot be true. 
Robert has given me some constructive 
criticisms on my column. Please send 
your comments or suggestions to me, 
Roger Fuller, 630 E. Springdale, Grand 
Prairie, TX 75051 . 

New Business 

This month I would like to discuss good 
old Basic. Remember that Basic is a Z80 
program. I emphasize the importance of 
thinking in terms of memory when you are 
programming. The following discussion 
of some of Basie's quirks should re-estab
lish it in the ranks of Assembly language 
programs. 

Try typing this line into the computer. 

0 PRINT '"BO"'; : GOTO 

It runs! But why? Basic evaluates the line 
number directly after the GOTO. The eval
uation ends at the first character that is 
not a space, a numerical digit, or a line 
feed. Because there is no line number(or a 
line number of zero), the loop executes. 

Now type the following program and 
run it. 

0 PAI NT 1 2 3 4 5 6 
1 PRINT 1 

2 
3 
4 

5 
6 

2 PAINT 12~567 
3 PAINT 123435678 

Lines 1 and 2 return the number 123456. 
The Basic code which scans the program 
text is AST 10H. Since it evaluates a nu
meric expression, it ignores spaces and 
line feeds. The number 1234567 in line 2 
was evaluated as a single precision num
ber, but in single precision only six digits 
can be printed; hence, the conversion 
to exponentional notation. The number in 
line 3 exceeds single precision, so it 
was converted to be evaluated as double 
precision. 

Spaces are critical in converting Basic 
reserved words to tokens for either stor
age or execution. TAB (10) is an array vari
able while TAB(10) is a Tab statement. But 
try to type the reserved word GOTO with 
spaces between the letters. Do the spaces 
stay there if the word is stored in a pro
gram line? Try typing and entering three 
spaces and an apostrophe in the com
mand mode. 

The input statement is interesting to 
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BUSINESS computers include 4 Mhz 
density . dual drive system. All M .T .I. 

LEARNING CASSETTE 
speed-up for remarkable fast processing , • INVENTORY/SALES ANALYSIS MOD 11 1/WINCHESTER-B. Our largest

• PAYROLLa RS-232 Interface, Anti-Glare screen and business computer system 8.2 
cooling unit. • GAMES/ EDUCATION megabytes of storage. Includes a 7 .5 

SOFTWARE mega byte WINCHESTER hard disk andLOW PRICE. MT.I. BUSINESS computers • DOS PLUS 3.3 80-track dua l head disk headare priced from $2495. As an added 
incentive , we will give you an integrated WORD PROCESSING OPTIONS: 
business software package FREE with the We are also offering a discount • LETTER QUALITY PRINTER 
purchase of a MOD Il l PLUS BUSINESS certificate entitling the purchaser to * WINCHESTER CP/M 2.2 
computer The software package has a NEW SCRIPT by Pro Soft. With NEW 

SCRIPT you hawe complete word WANT MORE? For mo re information call 
retail value of $1588.00. any of our authorized sales centers .processing sof1ware. 
All of this for $2495. 

MT/ AUTHORIZED SALES AND SERVICE CENTERS 
Anchorage. AK . • • (907) 333 ·8322 Plac• rville . CA (916) 622-4640 Tampa, FL . . ... (813) 247-6023 West Milford , NJ .... (201) 728·8080 
Rodgers. AR . . . . (501) 636 -9168 Porl Hueneme. CA (805) 985 · 2329 Norcross. GA ..•. (404) 449-8982 Las Vegas. NV ..... (702) 870-4138 
Mesa , AZ . (602) 833-8949 Redondo Beach . CA {213) 370-5556 Honolulu. HI .... (808) 521 - 7312 Jericho. NY .. ... .. (516) 333- 2266 
Phoeni• . AZ (602) 241 -1865 Riverside , CA ....... (714) 781-6361 Buckingham. IA (319) 478-2826 New Rochelle. NY .• (914) 235-4444 
Sierra Visla. AZ . (602)458-2479 San Diego. CA ...•.. (714) 275-4243 Belleville . IL ........ (618) 277-2354 Syracuse . NY ....... (315) 474-1442 
Tempe, AZ • . • . (602) 831 -5376 San Jose. CA (408) 946- 1265 Collinsville. IL ...... (618) 345-5068 Troy. NY , . (518)273· 8411 
Tucson . AZ . . . • . .• (602)323-9391 Sanla Monica. CA (213) 935-5785 Oak Park, IL ........ (312) 386-3323 Wh ite Plains . NY ••. (914) 761·9283 
Anaheim. CA .. •• .. (114) 773-0240 Vallejo. CA ......... (707) 554. 4933 Shreveport. L A . .. . . (318) 865· 7189 Cleveland. OH ...... (216) 867-3700 
Burbank , CA , • (213) 841 · 4210 Walnul. CA (714) 594-9760 Hopk inton , MA (617) 435.4772 Toledo. OH ....... (419) 535-5897 
Co vina , CA . . . . . . (2 13) 332·4088 Westlake Vi l .. CA (213) 706· 0333 Springfield. MA ..... (413) 373-7462 Tonkawa. OK .•••.• (405) 628·2693 
Golela. CA (805) 967 -7628 Colorado Springs. CO (303) 630· 3334 Anoka. MN •. ...... (612) 427-5783 Tulsa. OK ..•.••...• (918) 836·9503 
Inglewood. CA . • . . (213) 673 -3295 Grand JoncUon. CO (303) 434-3616 Cameron, MO ...... (816) 632-6528 Klamalh Falls . OR .. (503) 884 ·4315 
Lancaste r. CA • . . (805) 942 -5747 Grolon. CT .. (203) 445· 5166 Joplin , MO . •. (417) 782-0880 Portland, OR ....... (503) 281 -7640 
Monlclal r . CA (714) 626·4813 Wilmington. DE .... (302) 762-0227 Greal Falls. MT ..... (406) 727-0901 Dallas. TX (214) 698·9995 
Norttmdge, CA (21 3 ) 886·9200 Hollywood. FL ...... (305) 981 - 1011 Mfssoula . MT ....... (406) 549-9715 Missouri Cily . TX , •. (713) 499 5241 
Orange . CA ..•....• 1714) 771·0880 Mary Esther, FL . . . . (904) 243-5793 Raleigh, NC ........ (919) 755·1175 San Angelo . T X •... (915) 658-3781 
Pacheco. CA ....... (415) 689-2260 Panama City. FL .. . . (904 ) 769· 5887 Grand Forks . ND (701) 772-7848 Cheyenne . WY ...•.. (307) 632 · 9132 

Call or write tor tree broctiuf'e : 
U.S. PRICES F,0 .8 , SANTA ANA 

MICROCOMPUTER TECHNOLOGY INC. CALIFORNIA AND llllAY VARY BY AREA. 

3304 W. MACARTHUR. SANTA ANA. CA 92704 CPI M is a regi stered lrademark of Dlgilal Research , Inc. ,,.247 
(714) 979-9923 •TWX 910-595- 1902 MTISNA Radio Shack is a registered trademark ot Tandy. Corp . 

M.T.I. is a registered trademark of Mtcrocomputer Technol ogy, Inc. 
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SOFT BITS 


NEC PC-8023A-C Printer 
$49988 DELIVERED 

0 100 <p• b1·direct1onal.prinlmg 

0 Adjustoble trod or/ friction feed 

0 Propor11onal spacing 

0 Hi-res dot-addressable gropnics 

0 True descende" in 5 fonts 

0 Subscript, Superscript & underlining 

Okidata Printers 

MICROLI NE 80 , , , . , . , . , .. , ..•..... $369 88 

MICROLINE 82A,, .•••.•. , , ..•..••. $47988 

MICROLINE 83A ., . . , • .. , • , ..... . •. $739 88 

M1CROLINE 84 (Parallel ) •• •••.••. . • $1059"' 

MICROLINE 84 (Serial) .••••.•••••• s1194.. 

OKIGRAPH ROM- odds Hi-Res capabilities 

to 82A and 83A Printers ........... $89"8 

IDS Printers 

PRISM 1 32 (Color) • • • . • . • . • . • • • • . $1699118 


PR ISM 80 . . • . • • . • • • . • . • . . . . • • . . . $989 88 


Epson Printers 

MX-80 w/GRAFTRAX .,, , , ,,., . . ,. ,. $474 88 

MX-80/ F-T ...•..•.... .. .. . . •... $56988 

MX-80/ F·T w / GRAFTR.Ax .••....•... $619 88 

MX-100 . •.•..•..•..•.......• ... $719 88 

GRAFTRAX • . • . . • • • • . • . . . • . . . • . • • . . $8988 

Centronics Printers 

CENTRONICS 739 (Parallel) .•..••••.. $53988 

CENTRONICS 739 (RS-232-C) ....•.... S644ae 

2-Color Adapter . • .•••. • •..•••. •• . $69"" 

C.ltoh Printers 

C.ITOH COMET I •..••.•.....•...•• $284 88 

C.ITOH PRO WRITER w / 3K buffer 

(parallel and seria l) ..•..•.•.. .. •• $639 88 

C.ITOH F- 10 DAISY WHE El 

(40cps) •....••........•....... $1539"8 

Co bl es and interfoces o voiloble fo r tne APPLE, 

ATARI, C BM/ PET, IBM, OSBORNE, and TRS-80. 


Orders & Information: 

CALL (603 )-673-8857 


Otde11 Only , CALL 1800)-343-0726 

We accept COOs- No surcharge for credit cards 
No cnarge for UPS shipping-Stock shipments next 
day-All equipment shipped factory fresh witn the 
manufacturer'$ warranty 

HIGH TECHNOLOGY AT AFFORDABLE PRICES 

JHE ao~l?M, v 302 

12 Johnson Street , Millard NH 03055-0423 
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study. Try these lines. 
0 INPUT 
1 INPUT 
2 INPUT L$ 

3 PRINT LS 

Now run it. Press Enter for the first state
ment and enter a zero for the second. You 
have always been told that you cannot 
enter a quotation mark except as a delim
iter during an Input statement. On the 
third statement enter a letter followed by a 
quotation mark or marks. Basic allows the 
quotation mark because it determines if 
the first character is a quote. If it is not, 
Basic accepts all characters until it finds 
a delimiter. This delimiter must be a corn· 
ma, a colon , or end-of-line marker. 

MEM and FRE are very close cousins. 
(MEM is free memory, and FRE is unused 
string space.) Try the following code. 

00 IF MEM = MEM PRINT "TRUE " 
1 PRINT MEM 
2 PRINT FRE(1982) 
3 PRINT FAE('"') 

Line O falls through because stack space 
holds the value of the first MEM. Lines 1 
and 2 produce the same result because 
Basic uses FRE (O) to produce the result of 
MEM. Finally, line 3 has a quote as an ar
gument; this makes Basic compute string 
space instead of memory only. 

Radio Shack has warned about using 
the VAL function on negative numbers. 
Let me point out some other danger areas. 

0 PRINT VAL("10%") 
1 PRINT VAU"lO E 38 ST") 
2 INPUT N 
3 PRINT N 

Note the errors caused by the percent 
sign and by special notation. E indicates 
exponentiation in single precision; D indi
cates it in double precision. Enter either E 
or D for line 2. They are considered as 
numbers, not strings! 

The next program is a favorite of mine. 

0 GOSUB 3 TEX.AS OR BUST 
1 GOSUB 3 REM EMBER THE ALAMO 
2 GOSUB 3 REM ; BUSTED 
3 RETURN 

Strangely, Basic accepts line O but pro
duces a syntax error on line 2. 

A few more: 

0 PR I N T = 0: PRINT P R I N T = - 1 
1 FOR X# = 1 TO 10 : NEXT 
2 FOR X(1) = 1 TO 10: NEXT 
3 IF "A">"A"PRINT" TRUE " ELSEPRINT" FALSE" 

The first line is an assignment statement 
followed by a printing of the value ( - 1 if 
true or 0 if false) of an expression. The 
next two lines are not allowed in Basic, 
since only integer and single precision 
simple variables are allowed in a 
For ... Next loop. The last line will work 
right if the first Print statement is not im
mediately after the inequality. 

Normally only 240 characters including 
the line number can be entered for a line of 
Basic code. This increases to 255, not 
counting the line number, when you edit 
the line. The shortest line allowed by Ba· 
sic contains only an end-of-line marker, 
the zero byte. The longest line is limited 
only by your memory. I have occasionally 
for security reasons used lines longer 
than can be listed. This keeps sensitive 
code out of the hands of ordinary people. 

"this keeps sensitive 

code out of the 


hands of ordinary people." 


The largest line number you can enter 
by normal means is 65529. It is possible to 
have a line number 65530 and still be able 
to list it. Type and run the following one
liner: 

250 POKE PEEK(16548) + PEEK(16549) • 256 + 3, 255 

Now try to edit the line. Basic cannot con
vert the line number 65530 since it is 
above the 65529 limit. You can edit the line 
by listing it and then using the edit period 
ability of Basic. You might try increasing 
the line number size from 250 to 251, then 
252, and so on until you construct a 65535 
line number. Even stranger things happen 
there!• 

65528 FOR M=l TO 32*4 STEP 4 : POKE 16477 + M/4,VAL(MID$(" 042 0 
22 064 237 075 109 064 237 067 022 064 034 109 064 201 205 108 0 
64 254 032 208 254 013 200 254 008 200 254 001 200 175 201",M,4) 
) : NEXT 
65529 IF PEEK(l6396) = 195 THEN DEFUSRl = &H405D:M = USR1(0) : R 
ETURN ELSE POKE 16526,93 POKE 16527,64 : M = USR(0) : RETURN 

Program Listing 

http:GRAFTR.Ax


Are you tired of searching the lates t magazine for articles about 
your new Color Computer? When was the last time you saw a 
great sound ing program-listing on ly to discover th at it 's for the 
Model I and it's too complex to tran slate? Do you feel that you are 
all alone in a sea of Z·BO's? On finding an ad tor a Color Computer 
program did you mail your hard earned cash on ly to receive a 
turkey because the magazine the ad appeared 1n doesn ' t review 
Color Computer Software? If you have any of these symptoms 
you're su fferi ng from Co lor Computer Blues! 

But take heart there is a cure! 

It's COLOR COMPUTER NEWS. 
The monthly magazine for Color Computer owners and only Color 
Compute r owners. CC N contains the full range of essential 
elements for relief o f CC Blu es . Ingredients include: comment s 10 
the ROMS. games. program listings, product reviews, and general 
interest articles on such goodies as games , persona l finances. a 
Kid 's oage and other subjects . 
The ;:.r:ce for 12 monthly t reat ments 1s only $21 .00 and 1s availab le 

from : 

REMarkable Software 
P.O . Box 1192 

Mu skegon, M l 49443 ,,, 145 

NAME ___ _______ 

ADDRESS ___________________ 

CITY ______________State__Zip.____ 

Allow 8-10 weeks for 1st issue. 80 M 

AUTO·WRITER 

NEW! 
YOU ALREAOV OWN THE BEST CATA 
BASE MANAGER AVAILABLE . 

7A'' 
l~ It's Your Word Processor .. 

~se your wol'd processor to create snd maints1n e 
FREE-FORMAT data base. There i11 NO NEED TO ABBREVIATE 

.__ because of fixed-length field& . 

Sort your data base by any field. 

Pr int form letters and reports , automaticallv selecting snd 
extracting information from your data baae. 

Uae format codes to control the printing of form letters and 
reporta . 

Create 11ubaets of your data base with the powerful SELECT-IF 
software. 

Requires 481(, 2 disk drives, and lower case Modal I or Ill . 
A11ailabla for moat Diak Operating Syatama. 

NOW AT THE SPECIAL INTRODUCTORY PRICE OF 172.83 
[Manual available separately for 120.00] 

AUTO-WRITER . . . IN A CLASS BY ITSELF 
WAITE OR CALL NOW FOR A FREE BROCHURE 

MIOW'EST CATA SYSTEMS 
a divis ion of Walonick Aaeociatas, Inc. 

5624 Girard Ava . So., Minneapolis, MN 55419 
f612] 866-9022 .... 148 

':, MONEY MAGIC! 
~·-

'fP"4~:7 douqliflo 

DOUGHFLO. The Most Useful Program a Home or 
Business Manager Can Have! .... 112 

Designed For The Decision Maker, Ooughflo 1s an 1nteract1ng system of 
programs tor cash flow analysis. budget planning. and bookkeep•ng 
In The Home, Ooughfto becomes a key tool in solving the puzzle of balanong ex
penses vs. income. Doughflo shows you where the money goes. 
Fire Your Bookkeeper! You, the new bookkeeper, will have easy access to 
all expense records. Rapidly find and display any number of entries by description. 
type , amount, date, or number. 
Simple To Use, Doughflo 1s quick and efficient. carefully guiding you from data 
entry to report generation. 

900 Entries In Memory at one time with 48K machines No time consuming 

disk access. 

Sort 900 Entries In Only 2 Seconds! Sort by check number. descr1pt1on, 
date, or month. 

User Friendly! Detailed 1nstruct1ons. Input screens and single keystroke com

mands allow quick and easy data entry and computer 1nteract1on 

Amazingly Versatile! Indispensable 1n home or business for: 

• Budget Planning • Bookkeeping 
• Ta11 Preparation • Financial Analysis 

Reports! Compare expenses and income vs budget, total expenses, percent 
of total expenses. etc. Up to 24 months can be compared at once. 
Gain Valuable Insight. Ooughtlo is ready to save you time and money. 
Requires 32K and one or more disk drives. specify Model I or Ill. ffi98. 95 postpaid 
to continental North America. For more 1nformat1on check reader service 
number. 

"A 
PERFECT 
CLOAD 
EVERY 
TIME"* 


tape diqitizer.. 
•From a review in September· October 1910 Eeementery Electronice. Reprint& a111ilable • 

At last there is a cure for TRS-80 tape cloading blues! For over 
three years, Alphanet1cs has been selling the TRS-BD Tape Oig1t1zer, a proven 
hardware solution for your software problems, No longer need you 1uggle the 
recorder's volume control endlessly. trying for a perfect cload of a pre-recorded 
program. Just pop the tape into the cassette recorder, process the signal 
through our d191t1zer, and you're ready to RUN a perfect load' 
Just check out the Tape Digitizer's features .. , 

• 	Makas tape program loading virtually independent of volume 
control aatting. 

• 	Allows copying system and normal tepa• without using 
computer. 

• 	Makes a perfect digital copy of eny tape without using com
puter , removing hum, noise, and curaa minor dropouts. 
Cassette switch allows manual control of cassette recorder, 
independent of computer control. 

• 	"GOOD DATA" indicator easily enables setting proper 
volume ••• doubles aa a tape monitor. 

• A.C. powered - no batteries to replace. 
• Housed in a sturdy, attractive metal caae. 
• 	Completely compatible with Laval I & II, also LOW speed [500 

baud) Model Ill. 
Feed your cassette to the Alphanet1cs Tape D1g1t1zer and feed your computer the 
exact d1g1tal waveform the TRS-80 gave your tape. Get r1d of your tape bugs 
today - $69.95 postpaid to continental North America, or return within 10 
days for a full relund ! 

~ne.,•icsJ Box 597 Foresi;v111e. ca. 95436 •
Q~~·~ ' 24 hr. phone 1707] 887-7237 -=-
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. S 12.95 
qrtnw 

. .... $ l 2 95 

KEYS OF THE WIZARD 
filled wilh 

hundreds of rooms. qliHerinq treasures <Ind 
will follow you 
Plenly of lrid<s. 

!raps and puzzles which chanqe with eac-h 
Cassette save fealure built in. 

la nguage . Extended 
S 19.95. 

TRS 80 TRS 80COLOR COMPUTER 

SPECTRAL ASSOCIATES. the LEADER in TRS-80 Color Computer software. presents the best in 
machine language . fast action . high resolution arcade games. 

270 

... A A ..... .. ... 4lt .... ,... ... ...,,. 
a 

.........
.. 
lllt •;;;;; 

lllt tit 

• ~ ~ 
II • 

• • 
~ l:J 

COSMIC INVADERS GHOST GOBBLER ROBOT BATTLE 

The best invaders type game avail· An exciting version of the popular Can you dodge the never ending 
able. Complete with 16 skill levels. PAC-MAN game with power dots. horde of robots while avoiding the 
dynamite sound and 4 color hi-res 
graphics. Can you dodge the 

8 bonus shapes. super sound and 
16 skill levels. Hours and hours of 

fatal touch of the Android? Realistic 
voices and 16 skill levels provide a 

bombs long enough to blast the 
alien ship and invaders? Extended 

challenging fun. Does not require 
Extended BASIC. Joysticks , I 6K 

tremendous arcade type challenge. 
Does not require Extended BASIC. 

BASIC not required. I 6K - $21.95. -$21.95 Joysticks. I 6K · $ 21.95 . 

,. 

• (i) 

0 

••• - $Ma NAA s~o 

nOTEEKS GALAXXlAns 
DD DD 

os:oo 
10 20 

Jo( 

SPACE WAR COSMIC SUPER BOWL GEOGRAPHY PACK 

Maneuver your spaceship through An excellent simulation of the Great Geographical mind challeng. 
the defenses of the Death Star for popular handheld football games ers. You must identify the country/ 
the killing shot while avoiding space with a cosmic flavor . You must slate. capital. industry. etc. tor the 
mines. enem y ships and the gravity maneuver your player through a U.S.. Europe. Asia: Africa and 
pull of the BLACK HOLE. Two tield of defenders. Five action skill South America. Writt en in Extend· 
color hi-res graphics - does not re levels. Does not requ ire Extended ed BASIC. S9.95 each. all 5 for 
quire Extended BASIC. Joysticks. BASIC. l6K · $)4.95. $29.95 . 
l6K · $21.95 . 

• LPRINTER VII DRIVER . S9.95 
'"-)t•nd :mv ' 1r~ph1n, pcuw to l P\:ll \\·•nlo- .. 1n 4K 16K 
0 1 ~} K mJt hmt· f>of'c; nol nPl'd f , lt ·mlrd 111\SIC' J.nd EXTENDED BASIC GAMES UTILITIES .,llow" '' .Jti•~tl o l dfa>W•nqs 

• EDITORIASSFMBLER $34 95 
• SPACE TRADERS . .. $14.95 • SUPER MONITOR 19 95 MACHINE LANGUAGE GAMES

Gd lc.111r irading gamt"' • EPROM PROGRAMMER 89 .95 • COLOROUT . . . • BATTLEFLEET ... . $ 14.95 iPr11qr.tn1 -.our m"' n RnM.., 101 tht-> ROM PA.( p,,,, I 
Fast ?Jction bt~"krni 1

Ai1lf lt•sh 1p s1•(1: rch grim<' • MAGIC BOX 24 95 

I Oil c1 MO!> l!lll !~. ~ 'II I ,1pt'' 11110 cotor 1 011q 1ut~ ·r • CROID.
• YAHTCEE .. !.i 12.95 

Y11ht7pp fVPf.' dicP <]?.Im~' 

THE FACTS 
Bra nd new super advPntu<e• LASER A TTACK s 10.95 

lkh•nd < thPc;, lrnm la5cr<> At last a complete description of the 

smart creiltures which
• SUBHUNT s 12.95 "'guts" of the Color Computer. Specs 
throughout the adventure . 

on all of IC's complete schematics. 
theory of operation and program · new game.
ming examples. Written in machine 

s14.95 BASIC not requ ired. I 6K ·SPECTRAL 
MEMORY EXPANSIONASSOCIATES 

145 Harvard Ave. RAMCHARGER DYNOCHARGER 
• For old style • For new styleTacoma, Washington 98466 

color computers rolor compuCPrs
(206) 565-8483 • F xt t>nd memory • Extend memory 

WRITE FOR COMPLETE from I 6K to 32K from 4K or 16K to 32K
.-119 

• I 00% compatible with [xtended Basic-
ADD ~">;,~OR SHIPPIN(i NO COD • N o soldering or modif icat ions needed 

VISA OR MASTERCHARGE ACCEPTED 

CATALOG 

• Fits inside com puter 
• $79 .95 • $79 ,95 
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COl111ANDER 80 
by Jake Commander 

"I'd like to start 
by saying goodbye!" 

This is the first of a series of columns Commendul who took the magazine to a While you 're doing this, you 'd better be 
I' ll be doing every month for 80 Micro staggering 300-plus pages, followed by watching for those enemy tanks. They 

computing, covering topics ranging all the Debbie Marshall who has guided us to our shoot with deadly accuracy and many a 
way from software and hardware to my . current level of success. Now for my time I've been caught on the hop as a 
general opinions on whatever takes my fourth managing editor. Soon a new era missile comes flying towards me with a 
fancy. This is an opportunity I've waited will begin under the aegis of Eric Maloney, screen-shattering crunch. Pointers on the 
for- to be able to sound off and air some who comes to us from Microcomputing screen help by hinting as to the turn you 
of my views. magazine. Eric is an experienced jour should make to find the nearest baddie. 

I may take the opportunity to look at nalist and an old hand as far as microcom As often as not, though , the ratfinks shoot 
pieces o f TRS-80 hardware or software, puters go, so we're in good hands. Best of before you can see them and all you have 
and pass along any tips I pi ck up as I go. luck, Eric, old chap. to show for your effort is a smashed 
As a techn ical consultant to Wayne Green screen and one less tank. 
Inc., I'm in a fairly unique position to ac As if that weren't enough, sometimes 
quire TRS-80 inside knowledge, so now I the cowards go full pelt and slink behind 
can share some of my acquisitions. I ' ll '' .-·· houses that are dotted all across the ter
also bring behind-the-scenes magazine rain. It's then up to you to maneuver 
people and information into focus (al  behind the obstacle and blast the enemy 
though I may be strapped for words to de with your high enery plasma missi le be
scribe scenes such as the spectacle of a fore he gets you. Great fun. 
whirling dervish named Dennis Kitsz as he The other game is good fun too, but it 's 
whizzes through the office causing pieces not my favorite because I have a penchant 
of hardware to cower in corners). for point-of-view type games where you sit 

In short, this column will be a regular in a simulated hot seat. 
pot-pourri of TAS-80 facts, ideas and opin Eliminator gives you a split-screen side 
ions. If anyone has any helpful pieces of view of a scene containing gantries sup
information, I' ll be glad to pass them on as porting energizers. These energizers must 
space permits. If I see any new pieces of be worth having, because marauding 
software that impress me, I' ll pass along alien hordes want them. The dastardly 
those impressions too, but I intend to aliens actually help themselves, too, and 
keep the whole column on a much less for lift off your valuable energizers without 
mal basis than our review section . paying a bean. It's one of the worst forms 

of galactic felony I know, so naturally 
Hello and Goodbye enough the job of their protection falls to 

I'd like to start by saying goodbye: the poor sucker at the keyboard. 
New GamesGoodbye. I'm saying it not to you , but to As soon as you kick your ship into ac

Debbie Marshall, our Managing Editor for OK, just to get the ball rolling, I' ll take a tion you regret it; the world goes scream
nearly a year now. She started as a sweet, look at two pieces of software recently ing by, full of space-meanies out to get the 
demure copy editor who wouldn't say boo sent to me from Adventure International. better of you . You can dodge, fire missiles 
to a goose. After just twelve months on Both are graphic-oriented games and and change speed all in an attempt to 
the job she had forged her way to the top, should keep the TRS-80 arcade fanatics save your energizers. I want to know 
leaving the male chauvinist-dominated happy for hours on end. where they take them to; presumably 
staff scratching their heads in astonish Armored Patrol is my favorite of the there's a black market for these things 
ment. She'd said boo to all of us and sub two. In this game you're sitting insid~ an and right now there must be a glut. I've 
sequently demonstrated she had more armored T-36 tank peering forwards from lost so many of the darned things that 
than her fair share of ability in taking the the narrow window. Enemy tanks and they just can't be fetching much. 
helm of 80 Micro. She's done a profes killer robots skulk around waiting for you Both games are written in machine 
sional job and we're all going to miss her. to stumble across them. You move your code and include sound. This is state-of

I'm beginning to feel like the old man of tank by using two keys on each side of the the-art stuff and they have taken their 
the mountains. That's three managing keyboard, one for forward movement of place in my game library. What a differ
editors I've had the privi lege of working that side's caterpillar track, the other for ence I see in the sophistication of games 
with. Originally it was Jim Perry who reverse. The tank can be rotated on a dime in my library since a mere two years ago! I 
helped found the magazine, developing it by placing one track in forward mode and can't wait to see what develops in the next 
from its conceptual stage, then Mike the other side in reverse. two years.• 

,., 
·~,: ~ : l . 
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News From 
KITCHEN TABLE SOFTWARE, INC. 


by David Busch 

"Accompanying the manual was 130 pages 
of errata covering virtually the entire manual." 

izer and SWR meter. I don't have any of A spool of no. 10 wire is also provided. 
these, but KTI provides instructions for re I'm told this extra-thick wire makes it eas
wiring your home tv, electric can opener or ier for the electricity to flow from one por· 
stereo set to provide many of the same tion of the circuit to the other, and elimin
functions. ates many hardware errors. Less ad

Many of the more exotic devices can be vanced computer designers, such as 
ordered from KTI completely assembled those building the CRAY·1, have resorted 
or in their own HACKITs. to clumsy methods such as supercooling 

I decided to ignore the tests and cali components to improve conductivity. 
brations I couldn't perform with the equip· These klugey methods pale in comparison 
ment I had at hand. After all, how much to KTl 's elegant "thick wire" solution. 
could a microfarad here or there matter in Bravo, KTI! 
a sophisticated computer system? Assembly of the computer is divided in

The assembly manual provided by KTI to 123 major components, 1024 sub
is a well-written, 137-page volume with components and 32,767 steps. Heat
illustrations and step-by-step instruc sealed plastic bags contain the com
tions. Accompanying the manual was 130 ponents needed for each step. Thirty-two 
pages of errata covering virtually the en thousand seven hundred sixty-seven bags I mistook the disarray of loose parts 
tire manual. Give KTI an A-plus for thor are a lot. Fortunately, they're allinside my latest shipment from Kitchen 
oughness. numbered. Unfortunately, in Sri Lankan. Table Inc. to be the work of the delivery 

To protect their patent (pending) on theservice until I read the packing slip. I was The first step in assembly is to find a 
TLS-BE Model I, it was necessary to disthe lucky recipient of the first TLS-BE clean or dry place. Some of the kit's 
guise components. All ICs, resistors, caHome Assembly Construction Kit complementary metal oxide semiconduc
pacitors and diodes had their identifying (HACKIT}. tor integrated circuits are very touchy. 
numbers scratched otf. And because ofKitchen Table had selected me to field Kitchen Table recommends wearing cop
the bagging scheme, there were no coltest the new kit, no doubt due to my glow· per bracelets on your wrists, ankles and 
ored bands on the parts. This made it diffi·ing reviews of their fictitious comput waist. The bracelets should have a one 
cult to determine which way to insert the er hardware, software, firmware and megohm resistor wired to them and ca· 
resistors into the boards. Does anyone limpware. bles of no. 8 wire extending to the nearest 
know an easy way to determine the poWhat's unusual about HACKIT is even drainpipe. A two-inch thick rubber mat is 
larity of a resistor? the novice kit -builder can construct a provided to place under your chair. 

Without identifiers, it is also difficult toworking TLS-8E Model I or, as the dis Carpeting is forbidden near the 
replace parts affected with infant mortalclaimer on the box notes, one that works construction site. All long-haired cats, silk 
ity. This condition arises when parts areas well as any other TLS-8E Model I. handkerchiefs, glass rods and rubber 
released from the factory in a premature Kitchen Table is familiar with my hard balls should be cleared from the area. To 
condition. They may look healthy, butware qualifications. It reasoned if I could avoid static build-up from clothing, you 
once powered up, they fail to take that allbuild the kit, it could be safely marketed to should do as much work as possible in the 
important first breath and expire in a puffthe public and to children in grades K nude, but be very careful while soldering . 
of smoke. through six as a science fair project. An alternative to all this would be to use 

l had to phone KTI for replacement ofA summary of my electronics expertise: normal precautions with the exception of 
three dead ICs. Two were typical infantI once wired a receptacle that, every time a lowering the room lights. As you pick up 
mortality cases; the third was swatted bythree-pronged plug was inserted, turned the integrated circuits, notice if a tiny blue 
my wife, who thought it was a bionicon all the lights in my home. Until recently, spark flies from your hand to the part. If 
spider.I thought a thermistor was something you so, and you hear a crackling sound and 

keep cigars in. smell ozone afterward, expect trouble dur Delivery of the components took nearly 
The KTI kit can be built with ordinary ing the testing stage. three weeks, despite the fact I live only 13 

household tools-screwdrivers, 25-watt Kitchen Table is to be commended for miles from KTI headquarters. Better quali
soldering iron (or propane torch), 30 MHz its innovative approach to kit-building. ty control and more careful assembly are 
dual trace oscilloscope. There are almost no printed circuit boards needed here, although three imperfect 

Other useful gadgets to have on hand in this kit! Instead, much assembly is components out of 65,535 is com
during assembly include a signal tracer, done on perfboard with clips fitting snugly mendable. 
audio oscillator, digital multimeter, 30 in the holes. A tube of Superglue is sup Assembly of the kit took 23 weekends, 
MHz frequency counter, RF oscillator with plied to ensure tight, permanent con most of my vacation and the better part of 
320 KHz to 220 MHz range, graphic equal- nections. my accumulated sick leave. Soma delays 
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FROM: SIEMENS 
NEW PRICESO 
EFFECTIVE 4·1 ·82DISK DRIVES 

HARD DISKS & FLOPPIES FOR YOUR HEATH, RADIO SHACK, OSI & S-100 SYSTEMS 

ATTENTION RADIO SHACK MOD I, MOD II AND MOD Ill USERS 
Floppy Disk Services has disk drives for all your needs. Our 5 1/ • inch drives are tops for the Mod I. Our 8 inch 
drives are perfect for the Mod II! And our Dual sided 80 track units are pertectfor the Mod Ill! All drives are 
brand new factory warranted. 

5114 DISK DRIVES (MODEL FDD-100-5b) for Heath, RS MOD I, S-100, N. Star & more 
SI EMENS 5 1/•" drives are single sided, single or double density d rives that are designed for years of trouble 
free service. These are the flippy models which other companies charge 15 to 30 dollars more for. The 5% " is 
the exact same one used in the HEATH systems, but check our price! . NOW $240.00 

5114" WITH CASE AND POWER >,,.. I.~J''r····· ..Our 51/4" drives are also available in system packages. One 5V." llippy in case with ' 
power supply tested .......... . ........ . .... ... ... .... .. . . .. .... .. .. . . $285.00 r... 
2 drives in dual case . . ..... . . . .. .. ...... . ..... . ... .... .... . ........ . .. $585.00 


'~ 
80 TRACK· DOUBLE SIDED 51/4" for Heath, CDR, RS MOD fl/, S-100 & more 
A new product from SIEMENS.This beauty is a new entry to the l=loppy market. Get up to BOOK Bytes storage 
on a 5%'' diskette. Model #FDD-221 ·5 . . . . .. . ........... . .. . . .. .... . ......... . . ...... . NOW$350.00 ea. 

PACKAGE DEAL 80 TRACK 5 1/4" 


1 dual sided 80 track drive (in case withp o >¥er stJpply! $395. Two 80 track double sided {in o n e enc losure ) $795. 


8" FLOPPY DISK DRIVES (MODEL FDD·100·8d) for Heath, OSI! S-100, RS MOD II & more 
SIEMENS 8" drives are single sided, single or double density with simple power requirements. +24 c. nd +5 
VOC. It has automatic diskette ejection and a fail safe interlock that prevents the door from closing on a 
partially inserted diskette.The track to track time is as fast as 4ms. These drives are completely com pa ti ble 
with you r MOD II , OSI , and many othe r systems . .. . . .. . . .... .... ..... . . ... . . .. . ... . . . NOW $340.00 ea. 

8" SYSTEM PACKAGES 
One or two 8" SIEMENS drives with cabinet (choice of vertical or horizontal) power supply, all power 
connections, manuals and far. . A beautifully functional package built only of the best grade components. 
Available fully assembled and tested for $100.00 more. 
Single 8" drive in dual cabinet.. .... .. ... .. ...... . .. . .. . ..... . .. . . . .. (data cables extra) $650.00 
Dual drive package. . . ..... . .... . ..... ... ..... . ..... .. . . . ... . .. . . ..... ... .... (data cables extra) $980.00 

ATTENTION HEATH H·88, 89 OWNERS 
HEATH owners, we now have the CDR controller card that allows you to use our8" 
drives on the H-88 or H-89 computers1 You may mix any combination of 8" or 5 'I•" 
drives and also change your system to soft sectored formattingl Mix any combo 
single sided, double sided, single density or double density. We even include the 
zero origin prom. As a special offer we are giving you ALL necessary components 
with this system, even the patch for C/ PMI 
A complete dual 8" system for the H-88 or H-89 . . . . . . .... . . . . . . .... $1450.00 
Dual 5%'' 40 track system with controller$1050. Dual 5 1/4" 80 track system with controller $1250. 

WINCHESTER TECHNOLOGY HARD DISK SYSTEMS 
5 or 10 MEGABYTE Hard Disk systems for your HEATH H-88, 89, Radio Shack 
Mod I, II or Ill, Apple, IBM, or any S·100 system! You get a 5 or 10 megabyte 
formatted hard disk, power supply, cabinet, all interfac ing cables, and CP/M boot 
loader. Most of all its all factory preassembled and tested, burned in and ready to 
run! You even get a real time c lock (except HEATH). Built only of commercial 
grade components...... . .. . . . ... ...... . JUST $2400. 5mb and $2700. 1 Omb 

quantity discounts available some of the 8 " packages require assembly ... we carry parts for siemens 

PAYMENT POLICY ~ 
We acce pt Maste rcard, Visa. persona l checks & MO We reserve the rig ht to w•1I t o workmg daysfo r personal ChP.r.ks lo clea r v~ 

• yo ur bank before w e ship. A ll shipp ing standard U PS rates ptus insurnnce NJ res iden ts must add ~(l:i sales tax. 

FLOPPY DISK SERVICES~ INC 

C.N.5212 PHO NE INQUIRIES W ELCOME 9AM to 5 PM (ET) 

"'267PRINCETON, NEW JERSEY 08540 609 · 771· 0 3 74 

PRICES & SPECIFICATIONS SUBJECT TO CHANGE MOD II. C P/ M a re tra dem <Jrk s o f T.fl n d y a n d Dig ital Resea rch rcspec tive l~ . 
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KlfCHEN fABlE SOFfWARE. INC. 

were caused by my errors. While there are 
only two printed circuit boards in the kit, I 
soldered most of the components on the 
wrong side on my first attempt. That 
" flash " I trimmed off the IC sockets 
turned out to be contacts. I brought a few 
other minor problems under control with a 
fire extinguisher. 

Major components in the kit include a 
power suppl y, video driver board , Z·79A 
based terminal logic board, Z-79A CPU 
board , cassette tape interface board, flop
py disk controller, RF modulator circuit , 
printer interface and automati c garage 
door opener. 

This last feature is a standard en
hancement. Apparently KTI got a good 
deal on some electronic equipment it 's 
trying to get rid of. 

The construction manual explains what 
all those components are used for. I 
strongly recommend you read it. I skipped 
over that part because it contained boring 
discussions of memory mapping, direct 
memory access and a lot of other stuff I 
don't understand too well. 

I built the power supply first because 
the manual said I had to. It wa s simple 

enough . It involved some tilter capacitors, 
diodes, power transistors and an eight
pound heat sink. The power supply is rat
ed at 1250 watts-large enough to heat an 
average-sized room in winter. I put it to
gether in eight hours, which inc ludes two 
hours waiting for the soldering iron to 
heat up. (I had forgotten to plug it in.) 

The video driver board came next. As
sembly was much quicker, mostly be
cause I stopped being fussy about place
ment of the part s. Attention! The " theory" 
part of the instructions contains a lot of 
compli cated terminology about horizontal 
deflection and vertical sync. Pay atten
tion. You may be able to apply this knowl
edge to fix ing your color tv some day. 

The terminal logic board is a snap. It 
comes prewired from the factory. Kitchen 
Table got some Heath Z-89 boards on 
c loseout, discarded the primitive Z-80 chip 
and substituted th e Z-79A in its place. 

The CPU logic board was another mat
ter. Next to the automatic garage door 
opener, it was the most diffic ult com
ponent in the HACKIT to assemble. I built 
the 32K model and had 16 memory chips 
to insert. It took me nearly three weeks to 

decide which chips to insert in which 
memory sockets. 

Oddly enough, when I finished assem
bling the kit and plugged it in, it gave off a 
loud crackling sound and refused to work 
at all. Fortunately, KTI offers a kit repair 
option. For $1450 (or $50 less than the cur
rent price of a TLS-BE Model IV), the com
pany will fix any botched assembly jobs. A 
bargain , if you ask me.• 

PRICES LOWERED AGAIN! (THOSE WITH $SIGN) RIBB0 N s ALE EXACT REPLACEMENTS, LONG-UFE, HEAVY -ING 
Good Thi• -ont~ RADIO SHACK-CENTRONICS-EPSON-ANADEX-BASE 2-HEWLElT PACKARD-MALIBU-IBM PRINTERS 

PRINTER \18~': INSERTS RELOADS NEW I SILVER DOLLAR 
MAKE, MODEL NUMBER 

{Contact us ;r your srii'ter is 
not lated. We ca" rvobably 

,..... 
RELOAD YOtl okt c artridges.) 

ANADEX gooo 5.,,;eo 

BASE 2 
CENTRONICS 7 - lllEG·..;A.,- .-..;A.••: ·- - , __ _ 

HP-MAURll 2608-2631 

Carbon Film (26-1419) 

Lono-Ufe Fabric (1449} 

LP 1-11-IV 700 Zip-Pack 
- 11413) 73017 371739/ 779 

LP 111-V <26  1414! 

LP VI-VIII 126- 1418) 

LP VII (26-1424) 

EPSON MX 10-eo IBM 
MX100 

EZ-LOAD™ 	 CARTRIDGES WIND to LOAD 
EXACT REPLACEMENTS m?et. in c~~~:r~~~J'~~r u~~·.:.e (from the various I=by =~h:~at~~ RELOAD ttlem for you. manufacturers . Subjec t 

-	 to availab i lity.•) 
• .,,. ORO( IN> "!~T WINDING~ $ / # 	 $ /# 

2 1/ 3 7B / 12 10 / 1 S9 / 2 or more • 
18 / 3 66 / 12 9 / 1 $8 / 2 o r more • * 

~( Hi~,. 	 11 / 1 10/ 2 or more $2512 $7216 $140/ 12 

2 0/ 1 $18 / 2ormor• .. • 
,,, . 
'" $25 / 6 $48 / t 2 $270 1 72 1 51 3 

$30 /6 $58 1 12 5324 17 2 18 / 3 

~ nn , • • Q 

9/ , 6• 

" 
13/3 48 / 12 

S181 3 $66 / 12 9 / 1 

$17 13 $62 11 2 9 ; 1 
l>I W.EA 
LOOP 

S18 1 3 $66 / t 2 9 / 1 

$21 / 3 $78 / 12 11 1 1 

SEND CHECK, MONEY ORDER, or COD rs2 .oo uPs) TO: 

BCCOMPCO .-152 

800 SOUTH 17 BOX 246 VISA -= SUMMERSVILLE MO 65571 
417 932-4196 

W f PA Y St-l~PP\f\IG O N Pl=lf?Jo.ID ORO[RS. PLE Jo. SE l'MCLUDE SlPCC:l •DonF.ss FOR UPS D£1 IVJ.R V. NDN UPS. IWIF :Xlr;o. 

CANA OA. ALll. SK ,., , 11AW AI, . ADD .$ 1.00. F ORf:l~N AOO rn'I., US f1JNOS ONLY. Nfl :~O A.CCOUMl S .C.VAILA BLE. CAL L 

\lli ORKI EO i\£10l' T ()W.JJ£RTNG UY M.,.11." RclRX . ""e've ceen in bu~in,,.ss (or ·11a11 y ye ers 11:ncl <'ttn plc11.5c thc 
smalles t and l.11; r gest aceoun1. Y ou rece11-·e some o{ th~ rmcst r~bbons t1 v1:1 1lablt? m1tdr. of our own c•<'Lus1v"° 
~:111AtiF.: 1" 1.lS+- f e bri" 11 nd cl'lrbon film. i)ur ribbons fit your ;>rinter .exactly . t"O MPARE, bu ' flf": ti- ,,flt:! V. t-
orde r an nur comp~titor's produc ~ s and a r e 11.me.2.ed at wha.1 we ge!. llavP )'Ou ever receioJed e new fabr ic 

ribbon you had to unwind anti dump out 011 tht' table be-fore 'jOu covld use lt' .,.,"have. 0r , <'llr<~on filr'I' 111
sens thlll had 110 end-of-ribbon sensor~ Or, 1-mRgc-nlr ittges w1 1h only HALF eriough r1bbor1 a l foll rf'IA1l' 
Our only bu.111mm; is RIBBOl't mftnurac t uring and d1str\but1on. 'l'te usf' thP. l11lr.!>l slHte··of-the-art produellon 
equi~ment .,nd are ble~seii with 11 fine, ded icated staf f. l'f e fully guarentec all our product!> hecHu.se we ma~ e 
them Qurt;el ves.You must be eompletel)I stiti!>fiec1, P"'r\od . O ur ribbon.s tire made- f r esh o:111.1ly and !':hipped wi th-

or more $18/3 $70/ 12 $408 / 72 

or more $21 / 3 $8 21 12 $48017 2 

$8 12 o r more 25 / 2 7 5 / 6 150/ 12 

$8 12 or more 22 / 2 66 / 6 13 21 12 

16 / 2 48 16 96 / 1 2 

$8 / 2 or more $2 21 2 $60/ 6 $108 / 1 2 

10 / 2 or more .. 46 / 2 .. 

This~~!~ ~~~~ r~h~!,L~(l~Hlr~~~l you 

:?ie~h~~~o~ure~ l!~n~:~veer~:ke;s;h~~ 
ourselve<i. !lo you r eally like. !he me!'l'I 
lllld in<'ot111 enil" nC'e of unwinding 1rnd 
d\J mv\ng lhtS type ribbon in to 8 Wtl,.'lll?

btik.et or out on t1 newsp1:1 per t111d/or 
wit1ding 1t in to your c.art r idge~ .,.,.e 
don'! know why the~e are being llOLd. 
Comp1uer" ~houJC '\implify you r 11re. 
no! m11ke it more eomplex just to ~it1.v~ 
a few penm es. You an~ welcome to 
oM:ler these if y01J cannot afford our 
~·-z-LV/\I)'" INSERTS. RF.LOA.IJS, or 
p,l l:::Yw C AA. l'H.l!Ha:s. Hui HEWAHf.! 
You n ow r. now how to avoid disap
pointmen t. On1> mor e eatHion: b~ sure 
to eheek the l1mgth of 11.ny ribbon 
t!,.~!::9:.t!J 1-'0u buy it. For instance, an 
'1:X - 1uo ribbon -~hou ld be JU yerds 
long, no! ZO AS in the YI X-8!L 

· 
1 21 3 44 1 12 25 2172 

11 / 3 40 11 2 22817 2 

1213 44 1 12 25 21 72 

18/ 3 66 / 12 360/ 72 

Volume 1 	 Vo•ume 2MODEL II 8" GAME DISCS 
Biorhythms , Trap Ugly, Bingo 

Rip Cord , Y ac 9't S e a $25 .00 each T o we,s , Black j a c • 

C onc e ntration A 4 More Farkle , Pony & 3 More 


KUDOS: (Ul"lsolicited comments fr o m some ot our u.s.ers. ) 
'"ThAnl:~ rtt<:ilin (or your C)(C,~ll~nt proOud ~nrt ~crv1~r::· I 
"£Z-l.DAD is teriff1c' I'll nQ11P.r win'1 A 'sLl'r'Pr '1<Jll11 r ' RgHm." 

'You pr.oplc iiu good "'or\\. rt1-11nk vou." ''The ;:ire;:ious ordet ""!!.."very gooJ:· 
 I 
"\'\ ,. ~IO'C'f:'Lv('!.1 your r1t:>hons !h~ m·•t dey. '!\- .;-:couldn't bt'liPVP 1t 1

' 
1 l 'n P ern1h1n't eit her.) 


., I he Ln>::ini-:: 011 ouf :~s t ord~ r {i.P 1; INSEtt l'Sl w11s much bcltN lh11n 'sto,.e-houg~ t ' • • <'Mtr1dg~." 

'1 h11ve A1"pr.-.e1.11t!"O !h'! qu.ih~:T. SPtYi<-e''urn Ettound on order~. Rn<i r-lelfr 1nstruet1on;;c.r your produt.'t.<; ." 
 II .• \\ ... JUS\ w.•n: through ~ hrec- of )I01•r (l)\'o' ll J reload~, 11nrl t hNt;>'s no question thev t1r{' b~t t er then the 

ori'J{ii\ab•·· .
USERS· 

• llrM"' l nrs, IAwyi;>r!;., fKcounlanh. h0$p1te.ls , sehools, universit i es. L .S. Armed Forces. smaH 

and l&rJt~ C'orpotat1ons, sta.1-e .11ml fe<lerAi 11.gen r.iP.~. K.11rlrn ShHr.k IJP.11.1 i;rs , Rnrl A lot of just r>l11.ifl 'folks' . 

llleec:I a r e('ommend~mo1i 1n you r are~' l"A.ll u~. YI c have users all over the world, in Japari, ALL<::tre li.,, 
 I 

i.n N hours.. \'on\e for ou r b r ochurt? and newslt!ltcr "INK Sl>OTS··. Oealers. welc-omr, . ~~ Pr~s1dcnt the Ptulhprn<'S. l l !lly, C anada. '11e>.ieo. Sweden , EnglHnd , CnJumtm1., K eny.11. Hnd m;my other countries. 

~~......~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Professiona I/Scientific 

WORD PROCESSING 

,_..-...________~..-...-------------._.--~~ic)t 


Since introducing QWERTY 3.0 in September, people 
have been calling to ask if we were making 
ludicrous claims. The answer is N0 1 QWERTY 3.0 
does all we claim it does and more• No other 
software of this type can match QWERTY 3.0, 

n a:. if. + p 2 n-2 

:;: ::>i-t l l 

i=1 p2 92 
\ ilii 

It is the best. Period. We guarantee you will 
agree• If for some reason you find that this 
program does not meet your needs, return the 
entire package within 14 days for a prompt and 
cheerful refund. 

<Actui!.l QWERTY text above) 

SOME FEATURES OF QWERTY 3.0 

1. Automaticalty prints in proportional p rint, with a suitable format. Transitions between 
the three print styles are easy, including all expanded print modes. 2. QWERTY 3.0 adds 75 
new symbols, includ ing upper and lower case Greek letters, mathematical symbols such as 
integrals and summations, arrow-.;, bracl<ets, and probability symbols. 3. Art{ character can 
be used as a subscript or super.;cript, even simultaneousty. Carats, bars, and tildes can be 
placed aver any character, ""1th precise position control. 4. Underlining, ""1th or without 
underlining of spaces, including long ratios and mathematical expressions. 5. FOOTNOTES 
can be placed on any page so that they remain on the desired page, even if text is inserted 
later. 6. TABLE commands enable positioning of the print head anywhere on a line. 
Invaluable in p rinting neat mathematical li¥)uts, tables, columnar material, etc., in 
proportional print. 7. PRETTY commands allow printing of repetitions of a chosen 
character. W'hen combined ""1th TABLE, decorative borders can be produced with ease. 8. 
FOLIO format produces output in two or three columns per page, in either proportional or 
16.7 cpi mode. Ideal for new>letters. 9 . Supplies a third output mode, in which onty 
SCRIPSIT commands are obeyed . Alie~ print ing of special QWERTY commands for future 
reference. 10. fl<>.GE END indicates where pages will end, and the page number, without 
printing the text. One can prepare an almost error·free document without ever using 
paper. 11 . Correction of SCRJPSIT's errors and inconveniences, extensive documentation, 
and much more' 

QWERTY 3.0 requires a TRS-80 Model I or Model Ill, at least one disk drrve, a copy of 
SCRIPsIT, and one of the printers specified below. W'hen ordering, please specify which 
model computer, number of drives, and printer you use. For cautious b~rs, we offer the 
manual (CNer 70 pages) for $10. '1.lhen you decide to buy QWERTY, we wil l credit the full 
manual price. 

QWERTY3.0 
( for Lineprinter IY, Centronics 737, or Centronics 739) complete pacliage . 

CWSY ( for Radio Shack Daisy W'heel ") complete pacliage . 
QWERTY ].0 Manual (specify printer) . . .......... . 

$74.95 
$74.95 
$10.00 
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With Acom 
·Programs,
YourTRS-80 
Does Things
You Wouliln't 
Think Possible 
Our sophisticated 
programs make sight 
and sound seem 
simultaneous-you're 
never disappointed when 
you select a program 
from us. And, our 
customer service is 
unparalleled in 
excellence. 

Acom Has a 
Program For 
Everyone 
Whether you want 
games, adventure 
programs, word 
processing enhancement 
programs, teaching 
programs, utility 
programs that help 
serious programmers 
improve their 
programming and get 
more out of their 
computers . .. 
Acorn has them al I. 

NEW! 


~ ... ·.. 
-l 

~ 

Your Mysterious 
Adventures Begin 
With Arrow of 
Death, Part I. 
By Brian Howarth 
The first in our brand new, exciting 
Mysterious Adventure Series with all the 
popular features of TRS-80 Adventures 
plus a new, challenging mental approach. 
In Arrow of Death, Part I, a mysterious 
blight has fallen on your land. 11 seems to 
come from the Golden Baton , once good 
but now a source of evil incarnate. Rain 
has destroyed the crops, friends are at 
each other's throats. despair and hatred 
fill the hearts of the people. The King 
implores you to aid his sorcerer, Zardra. 
in banishing this evil from the land. You 
agree, and the adventure begins. You'll 
face constant danger, possibly death 
-but you ' ll also have the opportunity to 
perform heroic tasks. 
All Mys terious Adventures have a "save 
the game" feature. Arrow of Death, Part I 
is complete in itself .. . but we think you'll 
find it so challenging. you'll want to 
continue with Part II. Other Mysterious 
Adventures will include Time Machine and 
Golden Baton-all written to give you 
many hours of gaming pleasure. 

16K Tape 
or32KDisk. $19 95 
TRS-80 I & Ill • 
plus $2.00 shipping and handling 

Everest Explorer 
By William Godwin 
& Don Knowlton 
Will you be one of the daring few to make 
it to the pinnacle of Mount Everest? 
Or will you succumb to the lack of oxygen, 
the unexpected violence of the storms, the 
incredibly rough terrain? You, as the leader 
of the Everest expedition, will have to 
choose the route, choose the timing, make 
sure your climbers are well-rested, set up a 
chain of camps and, if you reach the 
summit, get your followers back down to 
base camp. You'll have to manage money, 
climbers, Sherpas. tents. oxygen, food and 
fuel. Danger lurks at every step -can you 
get to the summit and return? ··save the 
game" feature on disk. 

16K Tape 
or 32K Disk. $19 95 
TRS-80 I, Il l, • 
Color Computer and Atari 
plus $2.00 shipping and handling 

Lost Colony 
By David Feitelberg 

You are the Economic Manager of the 

world 's first space colony. The next 

support ship from Earth isn't due for 

another 15 years and you have 

instructions either to make things go 

better or get out of office in shame. 

You must assure the survival of this 

struggling space colony-it's all up to 

you. You'll be presented with the human, 

natural and industrial resources of the 

planet. You must allocate labor, explore 

new territories, decide on production 

quotas, determine pay scales and taxes 

for the most productivity -you're armed 

with maps and charts. 10 levels of 

difficulty. "Save the game'" feature on disk. 

16K Tape 

or 32K Disk. 


TRS-80 I _& Ill $29 95 
and Atari • 
plus $2.00 shipping 
and handling . . 



Instant 
Sort/Search 
Database 
By Gordon Hatton 
An easy-to-use fast information manager 
for home. personal or small business use. 
Even a novice can make full use of this 
program and it's extremely "user-friendly" 
In helping minimize operator errors. ISS 
comes in 3 parts: (l) lets you create, 
examine and save your custom-formatted 
data base: (2) sorts and searches the data 
base so you can pick out and print just the 
information you need; (3) provides powerful 
editing commands so you can modify and 
update your existing data files. Also 
Includes " DEMO", a 500 record demonstra
tion data file that lets the first time user 
familiarize himself with the command set. 
ISS handles both alphabetic and numerical 
data in a variety of combinations. 
16K Tape 

or 32K Disk. $49 95 
TRS-80 I & Il l • 
plus $2.00 shipping and handling 

Money Manager 
By Andrew Bartorillo 
In today's economy, we all need to 
monitor our expenses more closely. 
Money Manager will help you keep track 
of your income and expenses and give you 
an easy way to manage your budget . You 
define the categories according to your 
needs, including tax-deductible expenses 
... a great help at tax time. You can also 
reconcile your checkbook with the bank's 
balance. Full lineprinter capability allows 
you to print items by each category. 

32K (Minimum) Disk. 

TRS-801 & 111 $39 95 
and Atari • 
plus $2.00 shipping and handling 

Your Family Tree 
By Chuck Acree 
Whether you're a professional 
genealogist or simply interested in your 
own ancestors , YOUR FAMILY TREE lets 
you avoid lhe limitations of paper-based 
charts. This program sets up your data 
base quickly and easily-holds name, 
date and place of birth, marriage and 
death information for each ancestor, plus 
a comment line. You can get a comp lete 
"pedigree" from any selected family 
member; or a 3 gene'ration ancestral chart 
displayed or printed showing the number 
of known ancestors beyond each branch 
of the tree. The program will also display 
an outline map of the U.S. showing 
migration across the country. Use full or 
partial in formation to get full search 
capabilities by any key field. 

16K Tape 
or 32K Disk. $29 95
TRS-80 I & Ill • 
plus $2.00 shipping and handling 

Language Teacher 
By Cindy & Andrew Bartorillo 

Teachers. students, and those whO just 

want to learn a new language-Acorn's 

Language Teacher gives you your choice of 

French. Italian, German or Spanish. Use 

these programs at home or in the 

classroom. Students like this new way of 

learning and/or reviewing a previously 

learned language. Teachers can free 

themselves from tedious preparat ion of 

vocabu lary lists and wri t ing quizzes. 

Each Language Teacher offers hundreds of 

word combinations, verb conjugations and 

phrases. Choose the drill topic and foreign 

language-to-English or vice versa. Option 

for multiple-choice answers plus retest on 

missed items. Gives running percentage of 

correct answers. 

Available: French, Italian. German I & II, 

Spanish I & II. 


32K Di sk. $29 95
TRS-80 I & Ill • 
plus $2.00 shipping and handling 

.-79Acorn 
Software Products, Inc. 
634 North Carolina Avenue. S.E. Washing ton, D.C. 20003 

We've Grown On You. 
And, our selection of programs for your TRS·80 I & Ill expands with a new program monthly. 

Ir--------------------,
Shop Acorn Mail to: ACOR~ SOFTWARE PRODUCTS I 
by mail' 634 North Carolina Avenue, S.E. I

I Mail thi~ Washington, D.C. 20003 

I coupon today INAME 

I for your II ~~~ I 
FRtEIE Acorn c1TY srATE__ zip II ca a og. AL---------------------J 




Making sights and sounds to thrill and please. 


Computer Creationists 


The Sync/a vier 
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Jay Rose 
480 Boylston Street 
Boston, MA 02116 

Ireceived a call at my recording studio 
last December from a customer request

ing a special sound effect: 
"Jay, we need the sound of a soda 

machine." 
"No problem." 
"Since we'll never see the machine, the 

sound has to be immediately recognizable." 
"I am sure we've got something." 
" It Is the kind that squirts the soda into a 

little cup, not the kind with the cans. " 
"We can make that work. " 
"Oh yeah ... the machine is out of cups." 
This vending machine sound effect was 

used in an elaborate training tape for a 
multinational corporation to help sell word 
processors. The effect was created from re
cordings of a pay telephone, a can opener, a 
washing machine, a fire hose, and a studio 
synthesizer. And we probably could not 
have produced it at all without our TRS-80. 

There are about a hundred sound and 
video studios in this country specializing in 
special effects. A lot of these effects are 
used in films (not just the "Star Wars" kind; 
almost every Hollywood film uses sound ef
fects and camera tricks to make actions 
seem more real). 

Most of this manipulation, however, is for 
broadcast use. Radio, tv and cable need 
more material than Hollywood could ever 
turn out alone. The fact is, more people will 
probably see a particular commercial than 
will see most entertainment films in a 
theater or on tv. Production budgets
dollars per finished minute-are usually 
bigger in commercials than in films. 
Millions of dollars of a product's sales can 
be involved. 

You have seen commercials with people 
walking through data networks, bluejeans 
flying across a city, or pictures of a bi
cycle coming to life. I've been involved 
with a number of them, and they do help 
sell products. 

The Art of Commercials 

Deal Ing with dreams-creativity- be
comes a very competitive, high-pressure 
business. Yesterday's bold new technique 
is today's obvious trend, and tomorrow's 
obsolete solution. Most creative production 
companies stay relatively small - like most 
microcomputer companies - and to keep 
ahead, they invest heavily in the latest dig
ital equipment : image squeezers, pitch 
shifters, microprocessor-controlled cam
eras, and tape recorders. Many are also us
ing microcomputers, specifically the 
TRS-80 and the Apple. 

Micros are popular for two reasons: They 
are affordable and they are flexible. Com

panies in this volatile field do not have to 
commit more than a few thousand dollars 
to determine a computer's worth. Basic is 
such an easy language that production ex· 
ecutives can design programs for specific 
applications quickly. 

Creativity is what a production company 
sells. The soda machine sound effect re
quired an unusual solution to a problem 
that may never come up again: What real· 
life effects suggest the sound of "running 
out of cups?" We have thousands of effects 
in our library. Without our computer, finding 
the ones we needed ("Do I look under wash
ing machine or water spraying?") would 
have taken far too long. There would be too 
many blind alleys and the creative process 
would have been slowed considerably. 

People Are Multi-Processors 

Psychologists have discovered most 
people do their creative and logical thinking 
differently: The brain acts like two separate 
computers. The left side of your brain 
specializes in logical functions, number 
crunching and string manipulation, if you 
want to think of it that way. while the right 
side works more like a random generator, 
constantly coming up with new solut ions 
and seeing how well they match the real 
world. 

Psychologists have also discovered that 
it is almost impossible to use one hal f of 
your brain to its fullest capacity while also 
trying to use the other half. You cannot 
write a good short story while trying to 
debug a program. And despite what the IRS 
says, it is very difficult to invent a de
duction while you are adding up columns on 
your 1040. 

Computers, in a business like mine, free 
people from worrying about filing systems, 
production budgets, or script typing. I am 
selling creativity, and computers let me 
have more to sell. 

Computers in tl'le Studio 

Oddly enough, business applications are 
usually the last ones to go on line in a pro
duction company. Very few studios use 
canned ledger or billing programs since 
their business needs are usually so simple. 
(Besides, clients don't like to think of 
creat ivity as being computerized.) The pro



"I believe Super Utility or Super 

Utility Plus should be present 

at every serious TRS-80 disk 

installation." 
(We didn't say this; Paul Wiener did in 80 Micro
computing, Jan. '81 .. .but we sure agree with him!) 

Get Yourself a "Super" Utility from 
the most powerful software vendor. 

NOW AT SPECIAL PRICES: 

Super Utility* 

• 	Mod I. single density on ly 
• 24K macnine language 
•Zap 
• Purge 
• Format 
• Special format 
• Format without erase 
•Dish copy 
• Special dis l~ copy 
•Tape copy 
• 	 Disl~ repair 
• 	Memory utility 
• Protected dis l~ 
•MORE 

• 	~29.95 
( Reduced from ~49 .95) 

•While they last! 

Quick Fix• 
• 	Mod L sing le density only 
•Zap 
• Purge 
• 	 Farmar 
• 	 Formor w ithout erase 
•Copy 
• 	 Disl~ repair 
• Recover hilled files 
• 	Memory utility
• ms DOS. New DOS + ( 2.1) only 
•MORE 

• 	~ 19.95 
(Reduced from ~J4.95) 

·while they las11 

Dealers! Place your orders now at this 
special price! 

SuperUtility Plus 

You heard abour it! You read about 
ir ( 80 Micracomputing) Now get the 
"cadilloc·· at a special price! 
Compatible with Mod I, and Mod Ill, 
ond all rhe current operating systems! 
Copy files from any DOS ta ony DOS. 
Mod I or 111. without converring' 

•Zap 
• Purge 
• 	Format 
• Special Format 
• Format without erase 
• 	 Disl~ copy 
• Special disl~ copy 
•Tope copy 
• 	 Disl~ repair 
•Memory 
• File Utility Configurable System 
•MUCH MORE 
• 	Mod I & Mod Ill on Same Disl~ 

• 	~49.95 
( Reduced from ~124 .95) 

tm.iJEHSBFT 
11500 STEM MONS EXPRESSWAY. SUITE 125 


DALLAS . TEXAS 75229 

PHONE (214) 484·2976 
 ..-61 
MICRONET 70130.203 

DEALER INQUIRIES INVITED 
s~ pp1ng .s 1•wluded in sales TO Canada & u s. 

POWERSOFT IS A DIVISION OF BREEZE/QSD, INC. FOREIGN ORDERS ADD $10 

.-See List ol Advertisers on page 354 80 Microcomputing, May 1982 • 81 



" ... play an audio type . .. twice as fast 
and not affect the frequency range 
of the voice or1he musical key." 
duction companies that are using comput
ers for this frequently use a service bureau, 
with or without an onsite terminal. On the 
other hand, if some enterprising software 
house wanted to sell me a TRS-80 studio 
business or talent payment program, I 
would probably buy it. 

Dedicated computers are used in many 
studios for specialized applications, par
ticularly signal processing. While general 
purpose micros like the TRS-80 may be too 
slow tor this purpose, microcomputer 
chips, Including the TRS-BO's ZBO, are fre
quently built into equipment. 

Time Control 

Perhaps the most important new use for 
this kind of computing lies in the area of 
time manipulation. Timing is critical in a 
commercial : A 30-second television spot 
can't be as much'as a tenth of a second over 
its allotted time. Playing the film or video 
taster to save time causes synchronization 
problems, and makes the actions look like 
an old-time movie. Playing the sound track 
faster makes everyone sound like Mickey 
Mouse. 

A dedicated computer called a time com
pres!:or has become popular in the last year 
or so. It allows you to play an audio tape up 
to twice as fast as it was recorded, and at 
the same time not affect the frequency 
range of the voice or the musical key. These 
devices sample the signal between thirty 

and forty thousand times a second and 
write the digitized value into RAM. At the 
same time they read out of RAM at a faster 
rate. Complicated algorithms steer the read 
and write pointers around so they never run 
out of memory. 

Speeding up a videotape deck to make a 
tape play faster causes interference to the 
picture because the television set no longer 
scans in synchronization with the input 
signal. This is n't acceptable in a commer
cial, and a different method is sometimes 
employed to save time: computer-assisted 
editing. 

Television broadcasts 30 complete pic
tures a second. Your eye blends these 
frames together into smooth motion. A few 
years ago The Society of Motion Picture 
and Television Engineers proposed a stan
dard method to number each of these 
frames with a distinct code. The method, · 
called "SMPTE code," is similar to the audio 
code a TRS-80 uses to record programs or 
data on a cassette recorder_ Virtually every 
television station, major video house, and a 
number of audio production companies use 
SMPTE code to keep track of where they are 
on a reel of tape. 

Dedicated micros generate the code, 
read the code, and act on a tape editor's in
structions to go from one scene to, another. 
The programs for these computers are 
usually carried in PROMs, and the com
puters themselves can be very elaborate. 

The SMPTE computer in my studio uses 
four 6809 CPU chips talking to each other. 
Its programming is so sophisticated it 
doesn't even read code to find out what 
frame it's on. It guesses, based on how 
much tape is on the reel, and then reads the 
code to see how much to adjust its next 
guess. This allows me to instruct the com
puter to go from one end of a reel of a tape 
to the other, find a specific sound effect, 
transfer it to a master tape in precise syn
chronization with a television screen, and 
then wind back to where it started ... all 
while I take a sip of coffee. 

Videotape is edited by transferring 
scenes from one reel of tape to another, 
rather than by being cut and spliced to
gether the way film is. This process lends 
itself beautifully to computerization. Using 
SMPTE-based computers, a television pro· 
ducer can trim the length of each scene, a 
thirtieth of a second at a time, until a com
mercial or program is the right length and 
the action flows smoothly. Almost every 
serious videotape production is now as
sembled under computerized control. 

Getting Away 
from the Real World 

Much of the animation, type and special 
effects you see on television is created by 
computer. Freeze-frames, animated graph
ics, and other effects all take place by mov
ing tiny elements of the scene around in an 
enormously large memory, frequently using 
the specialized applications of a stock mini
computer. 

Character generators, similar to the 
TRS-80 but with finer resolution, are also 
used in commercial production. You have 
probably seen computer-generated type on 
news or sports programs. These same de
vices can now animate type, move slogans 
around the screen, and even generate cus
tom logotypes. One production company 
uses an unmodified Model I to type informa
tion about their commercials directly onto 
the videotape. 

Digi tal computers synthesize music 
much better than conventional analog 
ones. A Vermont firm, New England Digital, 
manufactures a very fast minicomputer 
connected to a piano-like keyboard. The 
Synclavier can make the sound of virtually 
any orch estral instrument (or the entire or
chestra at once) by digitally analyzing an in
put signal, storing the information on a five
inch floppy disk, and then rebuilding the 
audio waveform while the musician con
trols pitch and dynamics from the key
board. Sounds can also be defined or mod

Eventide's spectrum analyzer ified from the control panel to generate 
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Dos helper 

• 	 The features your dos 
have 

• 	 Fast ram spooler 
• 	 Type ahead 
• 	 Route to disk 
• 	 Compare files 
• 	 File format conven.ions 

doesn't 

• Add and drop line numbers 
• Word processor to EDTASM 
• Unpack Basic programs 

• 	 Append object files 
• 	 Model Ill TRSDOS directory 
• 	 Neat listing of packed Basic 

program5 
• 	 Designed for Newdos80. 

Works with any dos 
• 	 Only $19.95 

Tatum Labs 
P.O. Box 722 
Hawleyville, CT 06440 
(203) 426-2184 

""'335 
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"So we plunked down some money 
for a one-size-fits-all 
disposable computer, the TRS-80." 
waveforms that don't exist in any orchestra. 

The Synclavier is a little bit like the music 
synthesizer programs available for the 
TRS-80, only much laster and more precise. 
Many commercials and made·for·tv movies 
are 	not using live musicians at all; it is 
cheaper and faster for the composer to play 
alt the instruments on the computer. There 
are also creative advantages for the com
poser to be able to write a line and imme
diately hear it played on the different 
instruments. Synclavier's optional printer 
can even analyze what the composer is 
playing and write it out in standard musical 
notation. (The Wall Street Journal reports 
that the musician's union is still pondering 
the situation.) 

One of the nicest features of the Syn. 
clavier, and one which microcomputer peo
ple could learn from, is that it is almost to
tally user-transparent. It looks and feels like. 
a musical instrument, rather than a com
puter. Data entry is made by an analog
styted pot, rather than through a keypad. In
stead of confronting the musician with an 
overwhelming array of controls, legends 
tight up to indicate the function of a single 
large knob. 

In all, it is one of the tew powerful digital 
devices (other than bank automatic teller 
machines) that doesn't scare off computer
phobic users. 

Doing It with an '80 

Microcomputers like the TRS-80 are not 
fast enough to generate high-quality sound 
or video, but a lot of real-time studio ap
plications use micros with hardware add
ons for additional functions. 

Spectrum analysis is a helpful technique 
in audio recording. It is a measure of the 
acoustic energy existing in each frequency 
range: the volume for the low notes versus 
the middle or high ones. Engineers use 
spectrum analysis to verify their recorders' 
accuracy. Producers use it to tailor sound 
to an environment (a good mix for a disco
theque is not going to be very good on a car 
radio). Until recently, spectrum analyzers 
were hard-wired LED displays that either 
cost a lot of money or did not provide subtle 
enough readings . 

Eventide Clockworks, a New York manu
facturer of a popular time-compressor and 
other studio equipment , has also come out 
with a TRS-80-based solution to spectrum 
analysis. Their relatively inexpensive hard
ware plugs into a 16K Level II machine, and 
cassette software turns it into a fast and ac
curate real-time analyzer. The overall 
system Is a lot bigger and harder to work 

with than dedicated analyzers, but if you 
already own the computer it can save a lot 
of money. (The system is also available for 
the Pet.) 

Eventide's Richard Factor is behind a 
slow but growing trend to get micros into 
the studio. Many of his products have a port 
for digital control, and he has written tech· 
nical articles on studio/computer bus struc
tures. While some equipment (including 
Eventide's) uses the JEE-488 bus, which is 
also used by Hewlett-Packard and Pet, 
others (SMPTE controllers among them) 
have the same RS-232 as the TRS-80 and 
most minicomputers. Eventually a standard 
will have to be adopted. 

Information Processing Applications 

Most audio and video studios using the 
TAS-80, batch-process data using software 
written in Basic and a number of disk drives. 
Frequently, this software is written by the 
owner or manager of the company: some· 
one technical enough to write complex pro
grams, but who knows the needs of their 
specific productions. Almost all of the ap
plications are in the areas of data base 
manipulation, scheduling, and bidding. 

A Television Production Company 

Viz-Wiz has a reputation for highly crea
tive commercial production in the Boston 
area. They operate a television studio and 
computerized control rooms; their produc· 
lion clients include Digital Equipment Cor· 
poration, McDonald 's and Honeywell. 

The kind of people who manage a 
company frequently determine how a com
puter will be used. Viz-Wiz is owned by Peter 
Fasciano (a producer/editor). and Tom 
Sprague (a video engineer). Since both are 
technically oriented (rather than financial 
or sales), Viz-Wiz was able to start using 
computers and custom software long be
fore other companies of their size. 

Fasciano put it this way: "We got into 
computers when the Level I, 4K machine 
first came out. My partner and I figured it 
was time to become computer literate. So 
we plunked down some money for a one· 
size-fits-all , disposable computer , the 
TRS·80. After two months we decided to 
upgrade and write our own programs. We 
are still using the same machine, but now it 
has three disk drives, 48K RAM, and every 
hardware modification we could find." 

The computer at Viz-Wiz is on all day, run· 
ning a massive production management 
program that took two and a hall years to 
write. Normally when an advertising agency 
wants a commercial, they have production 



---------------

"If you estimate too high 
you can lose the job; 

too low, you lose your shirt." 
companies analyze a storyboard (a "comic
book" version of the commercial), ask ques
tions, and prepare bids on a standardized 
260-line form that includes estimates for 
everything from talent and make-up to 
lunch for the crew. If the client likes the bid, 
the commercial is usually produced_ Since 
the bidding is competitive, however, most 
of the bids become merely an exercise for 
the production company. 

Fasciano used to spend most of his time 
preparing bids: making creative judge
ments on what was needed to achieve a par· 
ticular effect, how much it would cost, and 
how much should be set aside for contin· 
gencies. It is a painstaking job; if you 
estimate too high, you can lose the job 
too low, you lose your shirt. 

Viz-Wiz's TRS-80 now lets the advertising 
agency describe the commercial over the 
phone, asks a few specific questions, and 
then prepares the complete 260-line bid. 
The program carries data on freelance crew 
members and their rates, it schedules peo· 
pie and equipment_, and even includes a 
constantly-updated data base of which 
agencies are easier to work with so it can 
make adjustments to the bid. 

The program also prepares videotape 
labels, production logs, an invoice, and a 
complete date file for an AJA program. 
According to Fasciano, it is "designed to let 
a secretary sit down and play executive pro· 
ducer." It also gives the real producer more 
time to be creative. 

Even though their TRS-80 is " ... spookily 
reliable. We have had only two disk 110 
failures in a year," Fasciano reports that he 
is finally outgrowing his Model I and will 
probably buy a Model II soon to run his en· 
lire business operation. 

There are other computers at Viz-Wiz, but 
they are specialized signal-handling de· 
vices. One of them, a Quantel Digital Ef
fects Generator, is made up mostly of DEC 
LSl-11 equipment. It includes five separate 
CPUs in the main rack and a four-bit micro 
in the control box. Their editing controller is 
based around an MC-6800 chip with 16 
separate PROMs of instructions. Putting it 
in perspective, Fasciano told me, "It is nice 
having all this powerful hardware, but I 
probably would have had a harder time af
fording it without my plastic-boxed 'toy'." 

An Audio Production Company 

Sound production is less complicated 
than video. Even though my studio is one of 
the busiest commercial houses in New En· 
gland and our client list includes K-Mart, Ex
xon, and MGM, we don't need a very so

phisticated business or bidding system. 
Jay Rose I Sound operates two multi· 

track recording studios, a separate editing 
room, and a high-speed, high-quality dupli
cating system. We also maintain a library of 
more than 16,000 music and sound effects, 
and have to keep track of thousands of 
commercial masters and release copies . 

Unlike most music studios, who sell 
stud io time to groups and base their 
competitiveness on musical taste and 
sound, we sell our ability to produce fin
ished tapes. Efficiency and creativity are 
more important to our clients than gold 
records. There is more data organization in
volved, and a lot more time spent keeping 
track of small pieces of tape. 

The management of Jay Rose I Sound is 
similar to that of Viz-Wiz: It consists of 
my wife (a writer/producer) and myself 
(an engineer/editor). Our goals are produc
tion oriented, rather than business. Once 
we acquired a disk drive for my Model 1, it 
seemed natural to use the computer for pro
duction data. 

The system usually lives in my house 
where I can batch-process material at night. 
Since programming in Basic is so easi ly 
self-taught, I have been able to write almost 
all of our software in a menu-driven format 
that other studio employees can operate. 
This way, I can bring the computer to work 
when there are large data-entry or interac
tive filing jobs. 

Most of our programs are straightfor
ward: processing text for labels, keeping 
track of client commercial numbers, or 
computing union-mandated talent pay
ments. Two of our programs represent more 
interesting programming concepts, and 

Some of the available cross-references in 
the sound effects sorting program. 

If you have 
anything to do 

with the TRS-80* 
System you 
should be 

reading the 

EIGHTY 

SYSTEM 


NEWSLETTER 


every week! 
Don't miss a single issue of the new Eighty 
System Newsletter . .. publ ished weekly and 
mailed every Friday by Fi rst Class Mail This 
Is the only publication designed for personnel 
in the TRS·SO• industry. including manufac· 
turers. distributors, dealers and compute r 
users. Th e Eighty System Newsletter •S 

compiled and edited by Ken Gordon. prciducer 
of the National TRS-80' Show. the Eighty/ 
Apple Show. the NJ Microcomputer Show, 
and publisher of the Amateur Radio Equip
ment Directory. Here is valuable information 
on professionally prepared format about TRS· 
so· hardw are, sof1ware, peripherals, trends in 
the industry, and latest news. In addition, 
each weekly issue contains brief digests of 
anicles related to the TRS·SO• system 
appearing in over 100 computer related and 
general interest publications This bibl iograpny 
will save you both hme and money in keeping 
up wi th anicles in print on the TRS-eo· 
computer system. The Eighty System News· 
letter is a must for all active TRS·BO· users. 
plus anyone involved in any way with the 
manufacturing, distributing or reta11tng of 
TRS·BO• products. 

Subscribe today: Mail the coupon with 
your check for $39 for the next 52 weekly 
issues (sent First Class Mail that"s only 
75<r per week.) If for any reason you are 
not satisfied with the Eighty System 
Newsletter - we will refund the undelivered 
portion ol your subscription . 

KENGORE CORPORATION 
3001 Route 27 

Franklin Park, NJ 0882 3 

(201) 297-2526 

D Enclosed is my check for 
$39 for the next 52 issues 
of The Eighty System 
Newsletter (sent First Class 
Mail). 

Name _ ___ _ _____ _ 
Company 
Address 

I City __ State_ Zip _ 
I ·TRS-80 is a Registered Trademark of Tandy 

I Corporation/Radio Shack Div1s1on. 

·--------------.,.. See List of Advertisers on page 354 BOMicrocomputing, May 1982 • 85 
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" . . watch the console controls moving 
up and down without human intervention while 
a piece of music 'mixes ' itself." 
may provide some hints for other users who 
write their own software. 

Our mailing li st doesn't work on most 
mail -list programs. While we might have no 
more than a few hundred separate com
pany names and addresses, each company 
might have as many as ten different em
ployees we need to communicate with . We 
devised a double-list mailing system. One 
list keeps company information (including 
client details and tax status) in a random· 
access file. Company account numbers are 
replaced by a three -letter mnemonic 
(Needham, Harper & Steers becomes NHS, 
Ingalls Associates is ING) chosen by the op
erator. The f irst few sectors of the file carry 
the mnemonics and direct the computer to 
the right logical record for that client. The 
other list is made up of individual names, 
job function codes, and their company mne
monics. Ten people in a company st i ll re
quire only one entry of the company name; 
yet a company with only one or two names 
doesn't waste disk space. If a person 
changes employers , it just requires editing 
the three-letter code. 

Our other unusual program sorts and 
cross-indexes sound effects. The way 
sounds are interpreted changes with the 
context: A recording of a sail flapping, wi th 
creaking wood and seagulls, is a boat. But 

- ;;.--:-~::.. 
- "'.!. ·.~ - .....)\-· _.,.. 

An editing computer in the author's studio. The three sets of numbers (two on the keyboard, 
one on the screen) are SMPTE code locations. The LED graphic display above the screen is 
a spectrum analyzer. 

86 • 80 Microcomputing, May 1982 

the same recording , with ot her back· 
grounds, can be a flag flying or someone 
making a bed. Filing a sound by its title and 
nothing else c loses off a lot of creative 
possibilities. 

Our sound effects program files effects 
by title, publisher, tape number and selec· 
tion, and length. It also adds th ree addition
al codes for cross-references, in any of 200 
categories. The entire data base is alphabe
tized four ways and printed into a 60-page 
book, which we can update any time we 
want to. Since the data is only entered once 
and then stored in compressed form, the 
program is very effi cient. It also checks 
each entry for reasonableness and queries 
the operator for out-of-range conditions. 

We also use Lazy Writer with a number of 
Basic ut i lties for automati c line numbering , 
alphabetization of files, and two-column 
printing. Of course, we also have SMPTE 
and time-compression equipment. 

Other Studio Applications 

There are dedicated computer uses that 
do not apply to my operation. Console 
automation, for example, becomes almost 
a necessity when 46 tracks of rock music 
are being mixed. Nobody can control a few 
hundred faders, equalizers , mutes and 
ot her functions and still remember a pro

.. 


ducer's creative instructions. Perhaps the 
most interesting automation system is 
NECAM, made by the Neve Corporation. 
NECAM uses the same SMPTE code as 
audio and video productions, but each time 
a control on the console is moved it writes 
the time and nature of the move to disk. Dur
ing playback, servomotors duplicate the en
gineer's hand motions. Producers can sit 
and watch the console controls moving up 
and down without human intervention , 
while a piece of music "mixes" itself. 

One prototype computer system for the 
recording studio doesn't use tape recorders 
at all. Telefunken is introducing high
quality digital recording entirely on hard 
disk, with editing and mixing instructions 
carried in RAM. The recording is not subject 
to any of the usual distortions of an analog 
tape system, so the sound quality is ex· 
cellent . Unlike conventional dig ital re 
corders, the entire piece of music is avail · 
able to the computer at once. It becomes 
very easy to combine a few bars of the drum 
track from the front of a song under the 
vocalist from the end, or keep on repeating 
a bass figure while all the other instruments 
go on with their orig inal recording. 

What's in Store 

An important thing to remember with any 
of these dedicated minicomputer apphca· 
l ions, from video manipulation to music 
synthesis, is how quickly computers have 
grown more powerful. Many of the th ings 
minicomputers are now doing could not 
have been done on the largest mainframes 
ten years ago. It is ent irely reasonable to ex· 
pect them to be done on general-purpose 
microcomputers within the decade. 

The back pages of this magazine already 
feature sophisticated data acquisition 
modules for the TRS-80. and recent articles 
have covered speech synthesis and other 
real -time applications. 

There are physical limits to how much 
high-quali ty sound or video can be ma
nipulated in a given memory. Audio re
quires a sampling frequency on the order 
of 40,000 times a second and video is many 
times higher: at those rates you could just 
about store the words " TRS-80" in your 
machine. But memory is getting smaller 
and cheaper while CPU chips are getting 
bigger and faster. 

In a few years you may be able to synthe
size your cosmic vision of the world, in 
sound and color and full resolution, on 
your home television .. . using your pocket 
compu ter.• 

Reacle1 Service for facing page .-31
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SWITCH T05'~"DOUBLE DENSITY 

FEATURES 
• 	 5- and 8-inch• disk drives 
• 	 Single- & double-density 
• 	 Any size and density in any mix 
• 	 Read Model I, II* and III disks 
• 	 5- or 8-inch• system disk 
• 	 Single & double sided disk drives 
• 	 DOS+ 3.3.9 included, with Disk 

BASIC. 
• 	 6 month warranty 
• 	 Up to 3.75 megabytes online 
• 	 Easy installation - plug-in & run 
• 	 Analog phase lock loop data 

separation 
• 	 Precision write precompensation 
• 	 Regulated power supply 
• 	 Guaranteed operation at 4MHz 
• 	 All contacts gold plated 
• 	 Solder masked & silk screened 
• 	 Runs under DOS+ 3.3.9, TRSDOS 

2.3, NEWDOS 2.1, NEWDOS/80 
1.0, LDOS, NEWDOS/80 2.0. 
and ULTRADOS 

• 	 Reads 40- and 35-track disks on 
80-track drives 

• 	 FDl791 controller + your FDl771 
• 	 Fits M~del I expansion interfaces 
• 	 Fits LNW expansion interfaces 
• 	 Track configurations to 80-tracks 
• 	 5 inch disk storage increased to: 

161,280 bytes - 35-track SS/DD 
322,560 bytes - 35-track DS/DD 
184,320 bytes - 40-track SS/DD 
368,640 bytes - 40-track DS/DD 
368,640 bytes - 80-track SS/DD 
737,280 bytes - 80-track DS/DD 

• 	 8 inch disk storage increased to: 

591,360 bytes - 77-track SS/DD 
1,182,720 bytes - 77-track DS/DD 

SS: single-sided DS: double-sided 
SD: single-density DD: double-density 

COMPLETE - The LNDoubler 5/8, 
switches your Model I or LNW-80 
into the most versatile computer you 
can own. The LNDoubler's switch 
allows you to boot from 5- or 8-inch 
system disks, and it's accessible from 
outside the interface. The LNDoubler 
518 comes with a double-density disk 
operating system (DOS+ 3.3.9), 
complete with BASIC and utility 
programs . . . ready to run your 
software NOW! 

VERSATILE - Whether you want 
single-sided, double-sided, single- or 
double-density, 5- or 8-inch operation, 
complete versatility is here today! 
Any combination of 5- and 8-inch disk 
storage is possible with the 
LNDoubler 5/8. Each of your present 
40-track, single-sided 5-inch drives 
will store up to 184,320 bytes 
(formatted storage) - that's an 80 3 
increase in storage capacity for only 
half the cost of just one disk drive. 
With three 8-inch double-density, 
double-sided drives your Model I will 
have 3.75 Megabytes of online storage 
- that's more storage than a Model II 
or Model III! 

ADVANCED - The LNDoubler 5/8 
is the most technically advanced, 
tested and reliable double-density 

$/8
board you can buy. The LNDoubler 
5/8 has more features, more options 
and more software support than any 
other product of its kind. 

EASY TO INSTALL - The 
LNDoubler 5/8 is easy to install. 
There are no traces to cut, no wiring 
to do, just a screwdriver and a few 
minutes of your time is all that is 
required. The instructions are fully 
illustrated for all interfaces. In 
minutes you will be 'up-and-running', 
and enjoying your computer as never 
before. 

COMPARE- Compare features, 
compare quality, compare value, and 
make the SWITCH today! 
Immediate delivery from stock - at 
your dealer NOW for only 

$219.95 

RESEARCH CORPORATION 
2620 WALNUT Tustin, CA. 92680> (714) 544.5744 (714) 641·8850 

·s.. drivt uptrotion requires bpeciul cable. 8"' double·dvnsily requires 3.55MHz CPU 8J>etd·UJJ mudificatiun or L W-80 4MH'Z computer. 'l'RS-80 ii; o trademark u<'fandy (.;orµoru t1un. 



Hop on board the spirograph special with Commander 
at the throttle. 
~~~~a0liiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiimiiiiiimiiiiiiiiiiiiiiiiiiiiiiiii__.....__~--

Spiromania 


by Jake Commander 
80 Microcomputing staff 

What do you get when you cross a con
stantly changing angle with a con

stantly chang ing rad ius? Don't all shout at 
once. What you get is a spirograph, and you 
already knew that, right? If so, go to the top 
of the class and the end of the article. If you 
didn't know that and you share my fascina
tion for those immortal coils, read on. 

Early Art 

As soon as I ever saw a table-top spiro
graph set, I just had to have one. Those 
plastic cogs, colored pens and amazing 

patterns intrigued me. I even went to the ex
tra effort of buying one of those multi- · 
colored ballpoint pens with about 20 dif
ferent color Inserts, ranging from a kind of 
puerile pink to pulmonary purple-perfect 
for splrographs! I specialized in creations 
using different shades of the same color 
and never ceased to be amazed at the possi
ble variations. The way the patterns Inter
acted, causing moire effects to elicit 
shapes within shapes, was and still is just 
about my favorite spirographlc effect. 

On a video screen, the Interplay between 
pixels can be even more stunning than Ink 
on ink. It seems only natural, after getting 
my Color Computer, that I was drawn Into 
creating computerized psychedelia. 

In the March 1982 issue ("The Editor's 
Choice," page 78), 80 Micro published one 
of my programs for creating some spiro
graphlc effects, but the program was writ
ten In Basic and suffered from the usual 
drawback of Basic programs- lack of 
speed. The version In this article is a much 
more streamlined version and allows many 
more options. To use the program described 
here, you need Extended Color Basic 
with a minimum of 16K RAM. The machine 
code can be entered using one of the many 
monitors available for the Color Computer 
or it can be assembled using a 6809 
assembler. My version of the assembly 
source code was created using the soft
ware development system SOS-BOC from 

Photo 1 Photo 2 
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"By slightly altering the way in which each spirogiaph 
is drawrJ at every pass through a program loop 
artwork can be created that is amazing in its creation and execution." 
the Micro Works-an excellent ROM-based 
package for machine code programmers of 
the 6809 persuasion and worthy of special 
mention. 

Present Genius 

This program allows you to fabricate pat
terns by drawing multiple spirographs one 
on top of the other. By slightly altering the 
way each spirograph Is drawn at every pass 
through a program loop, artwork can be 
created that is amazing In its creation and 
execution. The interplay between one layer 
and another can cause unpredicted new 

Fig. 1. The Sine Function 

90•.... 

Fig. 2. The Cosine Function 

designs to evolve. Some aesthetic judge
ment is required; it's ail too easy to go over 
the top and create a graceless hideosity 
resembling an undercooked pizza. 

As the photographs show, with a little ex
perimentation It's possible to create 
anything from ornate arabesques to 
stained-glass replicas. The results can be 
truly dazzling; so much so that when I was 
working on this project I endured what 
might be termed sensory overload. The vast 
richness of color and shape would period
ically dull my senses to the point that I 
couldn't differentiate between pretty nice 
and pretty ugly. Enough proselytizing; the 
results, dear readers, I place at your feet. 

Uh·Oh Math 

To attain quality truly deserving of space 
in an art gallery, we should have some un
derstanding of what we.'re doing. I can ar
most hear you murmuring, "Here we go 
again. Here comes the nltty-gritty-more 
math. Bye-bye article." Well, hold on, I'll 
make It as understandable as possible. A 
small amount of trigonometry is all we 
need, and you may know it already. I make 
no apology for any over-simplifications; 
math buffs go to the back of the class and 
chew on some glue for a while. 

The main thing we need to understand is 
the sine function. We also need the cosine 
function, but it's so closely related to the 
sine that if you understand one, you under
stand both. 

A diagram of tile sine function is shown 

in Fig. 1. You've possibly seen graphs like 
this before and avoided them like the 
plague: all will now be revealed. Take a look 
at Fig. 2; ii is the cosine function. 

Second Things First 

Notice how similar Fig. 2 Is to tile sine 
graph. I've purposely shown it for 90 
degrees before tile zero point to emphasize 
its similarity. If It looks to you like the sine 
shape pushed sideways 90 degrees, then 
you have it. That's exactly what it is: The 
cosine of an angle is the sine of the same 
angle If 90 degrees were added to it. So if 
you want the cosine of a particular ang le, 
add 90 degrees and take the sine-that 
gives the cosine of that angle. 

That's dealt cosines a blow; now you can 
see how you understand one if you under
stand the other. But we haven't looked at 
sines yet, so stick with it. 

In the present context, when we talk 
about sines we're talking about circles or 
circular motion. Since circles are all around 
us, from the coins in our pockets to the mo
tion of our planet around the sun or the ro
tary motion of machinery, it's no wonder the 
sine function crops up so often. In our case, 
we need it to tell us where to plot dots (or 
pixels) on the video screen in order to pro
duce motifs and designs based on the hum
ble circle. 

Let's pick a circular object, like a clock, to 
help us analyze what the sine function can 
tell us. To simplify matters, this clock llas 
only a minute hand. To reinforce the mental 

Photo 3 Photo 4 
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GREAT NEW PROGRAMS FOR YOUR TRS - BO!! ! 
All p,.ograme work on both Mod I and Mod Ill eyeteme 

NON·DISKTM BUS INESS SOFTWARE NON ·DI SK 

Whal Is NON-DISK sortwe ro? It you own ELECTRI C B O OK KEE P ER T'0 
a small business. you may not requ lr& a At tas1 . Generel ledger for your c11sseUe· 
SS.000 computer system. Bui e smell com· besed system! Keep records 'or up to 50 ac· 
pula r would be • big help. Wilh the aid of counts Including CASH . SALES, EX· 
our peckegas. your p re.sen I Mod I or Mod Ill PENSES, AIP, AIR . . . all doltnable by YOU. 
computer end 8 small prin ter you ctrn have Tr1ns.1tcUon Information lncludns Date, 
busi ness computer power without lhe un· Debit account . Ctedit eccounl. Amount. 
necessary extra e.xpense of disk drives . Ou r and Reason l or hensac1ion. The ELECTRIC 
NON·DISK sollwera keeps cassetle eccoss BOOKKEEPER allows full odll lng and pri nt· 
lo a minimum by perlormlng u:.lenslve out funcllons . Including r,ansectlon 
memory crunching. All lnlormatlon Is kepi listing. Balance ol lndivldunl Account s , 
Inside the com puler whlle In use. lhen Trlal B.a lance Sheel. Trlal lncon,e Slat&· 
stored to cas.setle when you are through tor mtml, and End·of ·Perlod Procosslng . AboYe 
Iha day . All programs are VERY last, and all . the system is e.nsy to unctersl.and and 
fee lure th• unique MACH·5 TM sor1 routine. use. 16K · 230, 32K · 740. 48K - 1250 tronsoc-
Up lo now, expensive disk drives h.!ve been tlons per period .... ..... ........... ........... .. . S49.95 
required lor elflclen t business oper.!tlon. NON ·DISK CHEC K SYS TEM TM 
NON·DISK Is hero 10 change th•I! A lruty excellent check registe r and 

NON ·DISK S A L ES INVENTO RYTM checkbook ba lancer. tis error checking 
allows you lo use your computer as an funct ions can show you an error even If 
eutomellc ticket-write r and lnven1 ory your checkbook seems 10 balanco. CHECK 
system. When you write up a solos ticket. SYSTEM wil l perform all math for you. 
the com puter figures subtotats . t axes , balance your book . reconcile your stal e· 
totals. and at lhe s11ime llme sub1 r11~ t s sale ment. .e nd keep a permanent record on 
quenlltles from Inventory. It keeps track ol cassette lope . CH ECK SYSTEM supports 
dally and weekly sa les, sa !es tax , charge lwo modes of operallon for business or por · 
totals. sales totals for up to ten people ol sonal use . Don' I spend frustrating hours 
one lime, end tolal cosl and relall values . tryi ng to balance your checking account . 
Alter oil this wor'o< Is done, II hands you a NON·OISK CHECK SYSTEM will ..slly keep 
neal. lmpreS!lve so les llcket (with track al ell your records I Suppor1s but does 
dupllcales). lnvenlory Information Includes not require a pdnter . 16K · 260 entri es. 
slack number, name, q ullntlty, cost , and a 32K · 725 entries . 48K · 1190 onlrles .. $24 .95 
retoll price. A lull 11&1 of Inventory Is 
avai l able sl a n y time . 
Make your job easier and more accurale . 
16K - 205 lloms: 32K . 635 llams: 48K . 1065 
llams ...................... ... ... .................. ....... S49.95 
 C OMPU TE R TY P I NG CO UR SE TM 

NON ·DISK SPEE D WR ITER TM Teachers and parents especially will want 
Is the low cos t typing peckage that Is lhls peckftge. If you ' ve ever wished you 
FU LLY INTERACTIVE with our ADDRESS ER could touch ·type , this peckoge Is fust whaf 
package. The SPEED WRITER allows the you need. You ce n te.arn lo lype at your own 
followi ng capobll ltles: 1·Type as 1..t os you pace, getting to know ltngor pos itions. the 
like . SPEED WAITER will keep up. 2·Choose keyboard , special characters, numbers. 
any llne length up lo i 20 characrers. 3- Store shift. and enter keys . CTC conslsls of 
lnformallon for use or alleretlon at a la ter several lessons. each taking a certain p8rt 
dale. .C·Upper cese AN 0 lower case ol tho keyboard •nd coYerlng It thoroughly 
c har.acten .ue standard (even on Mod I!). befo re conUnulng on to !he nu I losson. 
5·Aulomatlc cente1 and hall ·llna t ab. 6- Pr lnl You may 1evlew any lesson as many times 
oul multiple copies using your pr inter's as you llke. As an added bonus, CTC olfers 
specia l print modes. 7·Edlllng. line Inser accuracy lests at lhe end of ea ch lesson, 
tion, and llne deletion wlthoul correctton and s "' Pracllce Page·· that allows you lo 
fluld. 8-Easy lo understand lns1ructlons . type anything you wish In order to build 
You can bo operating lhls system wllhln your speed. We fee l this Is the bast on tho 
15·30 min utes ... no 8·hour lessons! market. 16K ...... ...$19 .95 
9·G•nerole addresses using tho NON-DISK 
ADDRESSER a n d have addresses 
automallcally print on your letlers. SPEED 
WRIT ER can be used tor letters. reports. 
documeots , virtually anything you can use 
e 1y pew rl1ef for . 

• fSPEED WRITER doesn' t offer the extensive ••
funcllons you ' l l find in large' wmd· 
processing packages. but It doesn't hove a 
S100 prlc& tag either! It makes an excel lenl 
normril lyplng generf!lfor. a useful addition 
lo your bus lnass . t6K . 32K .. ..... . . .. .. . S24.95 

NON·DI SK AD D RESSE R rr,< 
allows you to enter names and sddresses 
~nlo your computer and prlnl Ihem on either 
mAlling labels OFI envelopes lalong with 
your return address)! You may sort by either 
name or zip code and store your lisl for ta ler 
additions. or for •Jse by SPEED WR ITER. 
End lhe drudgery of hand •ddressing. 
16K . 100 addresse!I . 32K • 250 addresses. 
48K - 400 addresses . S24 .95 

T O ORCE R : B•n d a ,..eck o r M an•y Order 

WE PA Y POB"T'AOI F. t Wn wlll •"•Wor f"'O'" Ol"'"d lnq~ l ,. lfll• t f ICh!!ty l,.,c l"'d"" "" •t.•"""~..rl , 
••lf -•drl,. ... •••d •10 """el opll!t f18ABE). A i l o rd..,,, ,... •r• •hlPP•d - ''t"'I" e. rt .. y. P ... o •• 

Un•• arlfl op"n io a rn - 3 o "'· (•II ~lm111 ot oo...1 Mo,., .. Fr-I GJ ... me •'""' BWf'l ll'l"bln o" 

M i:;1d 11 1 di•" f•dd 9111!!11 .00 t.o prloe A1111qu1,,.... e d i •~ •v•t•m.) 

~ tJ•nd buelne• • oerd end e n &ABIE: ro ,. a0"1Pl•t:• dee lnr 1,.,form.. t: IQ 

NUC L EAR BEEHIVE TM 
" The reactor's gone crftlcal! Run fo r 
cover! ! ! " The ' Beehive.' the world's most 
powerful and dengerous super·reec to r, has 

' boon se bot ogod! Tho sc ientist In charge 
has boon killed, leavi ng you to tlgura out 
the cell seq uence required to demp down 
the reactor before It st ar1 s core me ltd own. 
II you mako • mlstoko. you will not llYo lo 

THE PHASE V II TM GAME SYSTEM regret It . Tho Beehive Is humming. Time Is 
In 1978 lho firs! oasy·to·play role·pfay lng runnlng out . Wl1 h swea t po uring down your 
game ap peared on lhe markol . . . PHASE f oca. you begin. 1SK ... ... .. ......... ........... S14 .95 

VII . II was VO"I popu lor bec ause ot Its 
unique fealure ol utlng the realms of Ian· ~-Dt osy AN D scienc e fic ti on . In 1980 It was In· 
t roduced as a compu ter game In 16K and 1'\ 
32K versions . The general respons e wat , 
.. It' s pretty good, but It coul d be batt er." Tho 
programmer was crushed and holed him· 
sell up In a 3 x 5 closet . He has been work· 
Ing on the program now for two more years . 
lnlroduclng: 

C OMPUTE R PHASE V I I 3.0 
The new version Is Incred ible! Imag ine 
you rself aboard a huge spac e station where 
both magic and sci ence work! Armed with 
your specie ! powers you will fight terribl e 
creo tures !wat ch out for t ho deadly killer 
toedstools) . white sea rching for lho elusl Yo 
lreasures. As you pla y, you become more DRAGON LAI R TM 
powerf u l and exper ienced . The ga me Ages ogo o grea t king l ived In a ser ies of 
NEVER ends: one sequence ot p lay loads caves. His dough ier fell Into o deep sloop 
lnlo lhe nexl. No two games are the same. (actua lly, she hocked off • w izard and ho 
You can t oke on any ldonflf y you wloh, and pu l her In suspended anlm allon. Sorvad her 
h ove bul one single goal : TO SURVIVE. In· right). Tho king died of grief !not to mention 
cludas lll ustroted ru le book ........ ........ S24.95 doctor bills). and out of loyalty his servants 
Origina l PHASE VII (If purchased wit h COM· stlll re main. Also remain ing Is a somewha t 
PUTER PHASE VIII ...................... ....... .... $7.95 
 Incred ible treasure. 
(II purchased separately) ............. ........ . $8.95 Oh, one 11111• thing. Bolero he died. the king 
FOR MASOC HISTS ONLY (solltolre module placed a smell d ragon to watch over his 
allows you to p lay PHASE VII by t reasure. That was 500 years ago. Now 
yoursell) ............................... ................... SJ.95 the re Is a large dragon. 

P7 F A N ZIN E DRAG ONLAIR Is not an adventure game. 
Or>e year (malled first c laS9) ............. .. $10 .00 There are over 100 rooms with no dangers . 

Well , almost none. There Is one lltHe sur· 
C HESS BOARD TM prlse ... 16K ..... ... .... ................... .... .... ..... $14.95 

There are p lenty o f prog rams around that L ASER LIGHTS TM 
allow you to pl ay chess with your computer. Put on your f evo,11 e record or lape. dim Iha
But whal about whe n you want to p lay lights. 1..n back In your f o,orlta chair, and
chess with your friend lend show o ff you r 

tu rn on your computer for one ot the most 
computer al the same time)? CHESS Interes ti ng display programs you'U ever
BOARD allows you to use 1he c omputer as see . LASER LIGHTS Is a unique. lmpre..lva 
en aulomallc board. II use s e unique mon o 

compul er llght o'gan . Your favorite music
color field for ea sy recognition ol pieces. 

suddenly become s a pul sati ng, almost hyp· 
end supports En Possa nl , Cas tling , and notlc computer dlspray_ The palterns you
Pawn Advance. Now you can boa st the see are not random or preset. They are 
most expensive chess In the neighborhood. 

generated completely by your music. Enjoy
Use your computer ! 16K ...................... $1 4.95 
 mult iple speed and rhythm se nsltivlly. You 

WORMHOLE l M are now within our power. 16K ............ $12 .95 

Our fa>t1or ite ! A truly grea t arcade game. - ~r /. :.J\'· ,You .ere t he nftvlgator aboard the See ker, a 
vast deep space crui ser with hypet d r ive ~~ 
engines . Unfor1unately. lhese engines are MAROONED AGAI N TM 
mslfunctlonlng. You have just ent ered a Are you sick ot adven ture games tha t go 
" worm hole ," a dangerous warp In the t abdc beyond all logic? Reli ef ot l aSI ! This one Is 
o l space . The side s or the wormh ole are lhe best we 've aver seen . You have crashed 
supercherged . and mean lns1anl destruc · your ship on a hosfife p ienel (filth tim e lhls 
tlon It you touch lhem. Asteroi ds are also week). Bui a ll Is no l losl . . you 'ye found an 
caughl In th e wormhole. .a n d you mus t allerl ship! Thl!I crew is dead. but the ship Is 
8YOid them as well as 1he hate. To m ake In parf acl condition. You slmply need to 
lhings rea ll y p ea chy. the worm hole Itself i s fi nd lhe components to got It to blast off. 
shifting, c ausing you to warp back and forth You send an android to scout the ship, but 
belween several dlflerent universes. all of It was damaged In Iha c rash and It's liable 
which contain a different ha r ard. As a final 10 do almost anything. You must get the 
blow, your fuel Is getting low and you need ship starled and blast t o safety. In 
to find a fu eling sta t ion• A rea lly einjoyable MAROONED AGAIN all evenls are 
game t6K .. ... . . S19 .95 loglcBi l . _and dangerous . 16K ... .. .. . $14.95 
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"Let's pick a circular object, 
like a clock, to help us analyze 
what the sine function can tell us." 
image, the clock is two feet high, thus giv
ing the minute hand a length of one foot. 
The diagrams in Fig. 3 should help you 
grasp the idea. 

First Things Next 

Imagine you're standing at the 12 o'clock 
position looking across the face of the 
clock. That's important-we're not look ing 
straight at the face, as if we wanted to read 
the time, we' re peering along its surface. In 
the case of the first clock we'd be staring 
straight down the minute hand. Now, how 
much of the length of the minute hand do 
you see from that 12 o'clock position? The 
answer from sheer intu ition is zero. If we're 
staring straight at the hand pointing at us, 
all we'd see is its width; we'd see none of its 
length. That's the first feel we get for the 
sine function; the hand has an angle rel 
ative to our posit ion of zero degrees and we 
see the sine of its length which for zero 
degrees is zero. 

Now, wait 15 minutes or if you're less pa
tient , rotate the hand to the three o 'clock 
position. How much of its length do we see 
now? Once again, intuitively we realize that 
if it's at an angle of 90 degrees to our posi
tion , we'll see its whole length. Another way 
of saying this is that at 90 degrees we see 
its length times one, which correlates nicely 
with the sine of 90 degrees, which is one. 

OK, move the hand to the six o'clock posi
tion; this time it's pointed away from us at 
180 degrees, so we see none of its length. 
As you 've probably guessed, the sine of 180 
degrees is zero-the same as the sine of 
zero degrees, except now you see why. The 
next step is to the nine o'clock position, at 
which point you may think you observe the 
whole length again, but what you're really 
seeing is the negative value of its length . 
Remember, we saw the length times one at 
the three o'clock position; at the nine 
o'clock or 270 degrees position it's re
versed , again correlating with the sine of 
that angle, which is minus one. 

Finally, the hand returns to the top of the 
clock, at 360 degrees, which is the same as 
zero degrees and we've literally come full 
circle and start over. 

This clock imagery creates a feeling for 
the sine values at the four 90-degree points 
of a c ircle. Try to imagine the hand of the 
clock turning slowly from twelve to three; 
the observed length will at first rapidly in
crease from zero and then slow down until it 
reaches its full length at the 90 degree posi
tion, after which it shortens again. The rate 
of increase can be seen in the sine wave 
graph in Fig. 1. The curve starts off steeply 

then flattens out at 90 degrees. 
Figure 4 shows this more graphically 

from the point of view of a sine and cosine. 
Notice that the sine curve repeats in a 
mirror-image fashion from 90 to 180 de
grees, and then we get the negative mirror
image. In fact, just by using the curve from 
zero to 90 degrees we have enough informa· 
tion to plot the whole sine curve to 360 
degrees. That 's the approach I use in the 
machine code, which I' ll describe later on. 

Sine of the Timea 

What use is this to us spirographers? 
Lots of use: If we take any center point in 
the video display we can now plot a circle 
us ing the techniques we've learned. All we 
have to do is decide on the radius of the cir
cle and use it as if it were the tip of the 
minute hand. 

Remember that we'll be plotting points at 
the tip of that imaginary hand-not along 
the whole hand. The best way to grasp this 
is with another example; let's choose a 
radius of 10 pixels and plot a circle by set
ting dots from zero to 360 degrees. It 
doesn't matter how many dots we use, but if 
they're spaced close enough together it will 
appear as if they're one continuous line. 

Start at zero degrees. The sine of zero de
grees is zero, so we multiply the length of 10 
pixels by zero. The result, zero, simply 
means that on the left-to-right (or X) axis of 
the screen, the dot is offset by zero dots 
from the center. The real center of the 
screen in Basie's PMODE 4 is the 128th dot, 
giving us the X coordinate. To get the Y co· 
ordinate, take the cosine of zero degrees, 

G' 

AN GLE s O• ANGL E• 90 • 
S IN I 0 S I ~ ~ I 
COS • I cos· a 

LJ

CJ 


ANGL E .. 1eo • ANGLE• 2: 70• 
SIN= 0 SIN• - I 
COS • -I COS•O 

Fig. 3. The Sine Clock 
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Slaying 
.Monsters 
ShoUldBe 
.Mostly 
Fun and 

I 

Games 

Be one of more than 16 million 
alter-egos that your computer can 
generate. Walk into a labyrinth 
filled with traps, treasures and 
monsters. There you'll test your 
strength, constitution, dexterity, 
intelligence ... against thou
sands of monsters in over 200 
caverns and chambers-growing 

in wealth, power and experience as you progress 
through the four levels of the dungeon. 

Your character will do whatever you want him to do. 
Do battle-in real time-with the likes of giant ants, 
ghouls, zombies ... Explore the various levels of the 
maze and discover the great treasures within. 

The Game Manufacturer's Association named The 
Temple of Apshai the computer game of the year. 
The Temple is the very first computer game-ever to 
win the Hobby Industry award for excellence. There 
can be only one reason for that: it's a great game. 

So what will you think of The Temple of Apshai now? 
Now that it's even better than ever. With better 
graphics-animated movement-and completely 
new sound effects that make your computer come 

alive and make The Temple even more fun.* 

The Temple has a superbly illustrated 
56-page Book of Lore, and your 

local dealer has it for the ATARI;* 
TRS-80;" * APPLE.** and IBM** 

computers. 

•1f you already have The Temple of Apshai, you 
can enjoy these great improvements. Just 

send us your original cassette or disk 
together with your check for $5. 00 and 

we'll send you the brand new version
with better·than·ever graphics and sound. 
u ATARI. TRS-80, APPLE and IBM 
are trademarks of Atari, Inc.. Tandy 

Corp., Apple Computer. Inc., and IBM, 
respectively. 

© 1981, AUTOMATED SIMGLATIONS, 
INC., P.O. Box 4247. Mountain View. 

Ca ., 94040. 
.,-2a 



"To appreciate the final technicality 
of the genus spirographica, imagine what would happen 
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which is one. Multiplying the radius of 10 
pixels by one gives us an offset of 10 dots 
from the center of the top-to-bottom (or Y) 
axis of the screen. The center position in 
PMODE 4 is 96, so this would give us a Y 
coordinate of 106. 

This immediately presents a problem; if 
we plot this 12 o'clock position at 128 dots 
across and 106 down, we' ll be at the 6 
o'clock position relative to the center. This 
is because the Y axis on the Color Com
puter (and most other graphic computers) is 
upside down: increasing values on the Y 
axis bring the plotted points downward in
stead of up, as in the case of a normal 
graph. To overcome this minor annoyance, 
we merely have to negate our cosine results 
to make the circle come out top side up. So, 
in our example, instead of adding, we sub
tract 10 from the center point of 96 which 
gives us a Y coordinate of 86. At last, we set 
a pixel at an X,Y coordinate pair of 128,86 
and have ourselves a dot at the 12 o'clock 
position. 

Next, we'll step the angle by a chosen, 
small amount and repeat the procedure, 
multiplying the 10 pixel radius by the sine 
and negative cosine values of the new 
angle, then adding 128 and 96 respectively. 
This gives us a new dot to the right and 
slightly below the first dot; we're slowly but 
surely on our way to drawing a circle. By the 
time the angle has been stepped to 360 de· 
grees, there will be a circle on the screen 
with a radius of 10 dots. Notice that if you 

Now, wasn't that simplicity itself? 

Ganus Spyrographica 

To appreciate the final technicality of the 
genus spyrographica, imagine what would 
happen if the radius were changed as the 
circle was drawn. All sorts of shapes would 
present themselves, ranging from spirals to 
oval shapes to stars to our final goal-the 
spirograph. 

In a real spirograph an inner wheel ro· 
tales inside a bigger one. This makes the ra
dius of our circle describe a circular motion 
of its own within the larger circle. We can 
approximate this on a computer by multi· 
plying the radius at each plotted angle by 
the sine of that angle, imparting a simulat· 
ed circular motion to the radius. Notice that 
I say simulated; by applying the sine func
tion to the radius, it wilt take on negative 

values-something that's well and good for 
creating effects, but not what normally hap
pens in real lite. In a real splrograph, the in
ner wheel causes its own radius to gyrate 
backwards and forwards sine-fashion from 
a point inside the circumference of the out· 
side wheel rather than the center. 

Why bother to write all this complicated 
stuff in machine code, anyway? It would be 
easy enough to apply these sine/cosine 
rules to a changing radius and angle in the 
good old ligua franca-Basic. The answer 
is not exactly surprising: speed. 

If you tried my program from the March 
issue, you ' ll have noticed how slowly the 
patterns were drawn. Remember, you're 
plotting a single pixel at a time and for each 
pixel you need two sines and a cosine. 
Then, assuming the highest resolution, the 
coordinates have to be scaled to fit into a 
256 by 192 frame on the screen. The Basic 
interpreter is painfully slow at computing 
sine functions. That's because these func
tions work in floating point math which re
quires many machine code instructions to 
produce a result .which is far too accurate 
for our needs. Also, the method used to 
evaluate a sine requires a number of itera
tions of the Taylor series which converges 
to approximate the function to an accuracy 
of five decimal places. It's slow and com
plicated. 

For our needs, a number of zero to 255 is 
sufficient for the X axis, and zero to 191 for 
the Y axis. I arrive at these values directly by 
referring to a table in memory similar to the 
trigonometry tables you may have used in 
school. The machine code routine extracts 
the correct value from the table according 
to the given angle. In place of the normal 
trigonometric values from minus one 
through zero to plus one, I arrive at the num· 
bers from zero through 127 to 255. 

To shorten the sine table in memory, I on-

add different values than 128 and 96, you 
simply change the center of the final circle. Table 1. Design Parameters 
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Announcing PENETRATOR - the fastest 

and most exciting game ever developed for the TASSO" 


PENETRATOR features amazingly fast firing action: accurate bomb release: 
incredibly smooth graphics and arcade type sound that you have 
never before seen or heard on a TRS80! 

Your m1ss1on 1s to penetrate the enemy defenses. 
blow up their illegal neutron bomb store and return 
safely to base - an almost impossible feat• 

The console above shows the actual view from your TASSO. 
The four stages present continually new challenges. and increasing enemy defense 
means each stage is more difficult than the previous one1 

Enemy radar stations constantly track your movements unless you 
destroy them. You will need all your skill and cunning• 

To aid you on your m1ss1on. Control Center has provided 
you with a Training Simulation Chamber; where you may 
practice your skills 1n any of the stages 
before risking your life. 

PENETRATOR is a game that will challeniie you time after 
time. hour after hour. The unique customizing feature allows 
you to change the conditions of the game at will. 
This means that each PENETRATOR package actually contains 
hundreds of different games to keep you challenged and stimulated. "' 

Don't wait any longer - PENE TRATOR is available from your 
favorite software dealer or directly from the publishers. 

PENETRATOR includes a 16 page booklet and is compatible 
with the Alpha JOYStick . 
Available as: 
• 16K TRS Model VIII . two-cassette pack $24 95 
• 32K TRS Model VIII protected diskette $24 95 
Please add $1 .50 per order for shopping. 

foreign orders add 56.00. 

Cahfomia residents please add 6% sales tax 

Visa. Mastercharge accepted. 

Dealer Enquiries Welcomed. 'TRS is atrademark ot the Tandy Corporation. 

Melbourne House Software 6917 Valjean Avenue, Van Nuys, CA 91406. 



"Remember that to arrive at the cosine 
of an angle you simply add 90 degrees 
to the given angle and take the sine." 

ly store sine values for the angles zero to 90 
degrees. The sines returned for these 
angles are generated as the byte values 128 
to 255 which allow their direct use as X axis 
coordinates. For use on the Yaxis, the value 
is divided by 314 to give the values 96 to 191 
as per the screen dimensions. By using the 
previously mentioned mirror-Image proper
ty of the sine function, all angles from 90 
degrees upwards can be derived from this 
table to fill In the missing values from zero 

Photo 5 

to 127 (or 95 In the case of the Y axis). 
Remember that to arrive at the cosine of an 
angle you simply add 90 degrees to the 
given angle and take the sine. 

By way of a compliment to the writers of 
the Circle command In Extended Color 
Basic, I was horrified to find that their 
routine drew a circle faster than mine. I was 
stunned. Where had I gone wrong? I fact, I 
hadn't gone wrong at all. They cheat by us
ing 64 lines to draw their circle whereas I 

plot mine at 720 half-degree increments. 
Their method is ingenious and very slightly 
faster, but my circle is rounder-now we're 
talking artistic perfection!• 

Ed's note: This Is the first part of a two· 
part series, which will conclude in next 
month's issue. Look at the pretty pictures, 
study the explanation of sines and cosines, 
and next month you'll be all set to create 
great art with Jake's program! 

Photo 6 

Photo 7 Photo 8 
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Put Your Fingers On 

The Pulse · Of Wall Street 


With Your 

lad1e lhaeli Computer 


If you invest in the market, operate your own busi
ness or require updated information quickly to 
manage your affairs, DOW JONES NEWS/ 
RETRIEVAL® Service provides the authoritative 
business and financial information you need . . . from 
Wall Street, Washington and around the world. 
Now Radio Shack owners can receive this valuable 
service through TRS-80® Videotex software. 

Get Information For Business And 
Investment Control. ..On Command. 
Discover how quickly and easily your personal 
computer turns into a specialized, sophisticated 
library of information with access to the Dow 
Jones data base. It's coAsidered the world's most 
reliable and comprehensive source of business 
and financial data providing you with news 
up-to-the-minute as well as from the pre
vious 90 days. 

Now you can review thousands of items 
from The Wall Street Journal, Barron's and 
the worldwide Dow Jones News Service 
without having to maintain piles of news
paper clippings. Information about com
panies, stocks, labor, government, interna
tional market and monetary developments, 
and so much more, is yours on command. 

Quotes From Four Exchanges 
Now, in just seconds, you can obtain cur
rent prices and the volume traded for 
stock quotes (15 minutes delayed) on over 
6,000 companies . . . plus 50 key financial in
dicators on 3,200 selected firms and 180 in
dustries. You'll also have access to trading 
information on mutual funds, treasury· 

Imagine being able to spot trends, research a com
pany, obtain data that could affect r.our business, 

y:our investments, y:our investment decision-making. 
But you don't have to imagine anything . . .DOW 

JONES NEWS/ RETRIEVAL provides it all right now. 

Low Start-Up Cost. ..Free Password. 
Stop by your nearest Radio Shack store and 

find out how easy and inexpensive it is to get 
Dow Jones investment data through TRS-80 
Videotex. Videotex software for Radio Shack 
computers is only $29.95. What's more, you 

get a Dow Jones password absolutely 
free.. . along with one hour of free in

troductory time. And there are no 
start-up or minimum usage charges. 

In addition, software and usage costs 
will be tax deductible in many cases 
(consult your ta.x advisor for further 

information) . 

Customer Support. .. 
Just A Phone Call Away. 

Dow Jones' professional customer 

service staff is ready to provide com


plete information about this impor

tant home information service now . . . 


and full customer support after 

you've made your purchase. 


Just call toll free . . . 


800-257-5114 
In New Jersey call: 

(609) 452-1511. 
notes and bonds. 

TRS-80 and Radio Shack are registered trademarks of Tandy Corp. 
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Will micros change the way we look at film? 

Celluloid CPUs 

by Michael E. Nadeau 
60 Microcomputing staff 

The work of large computers in pro
ducing special effects for movies such 

as Star Wars and Close Encounters is well 
known. But few know of the mark micros 
are making for themselves in Tinseltown. 

"There is really a lot happening (in the 
movie business) with microcomputers," 
said Richard Shaw, an expert on computer 
applications for the f ilm industry. There are 
two main areas where micros are involved 
in the actual producing of a movie: graphics 
generation and motion control. (Motion 
control is the way perspective is kept be
tween camera movement and the act ion be
ing filmed; i.e., a camera may pan an action 
shot at a different speed than that action
computers help coordinate this.) The types 
of computers used in graphics and motion 
control are usually dedicated, eight-bit, 64K 
S-100-based machines, he said . 

Shaw sees telev ision benefitt ing most 
from the use of computers in film produc
tion. ' 'Television allows for excellent con
trol by computers . . . because of their high
resolution screens," he said. Hollywood, 
however, is using micros more as their ad
vantages become apparent. 

The China Syndrome 

One movie that pioneered the use of mi
cros was The China Syndrome. Since the 
movie simulated an accident at a nuclear 
power plant an exact reproduction of a re
actor control room was built. The crew now 
needed a way to make all the contro l 
boards, lights and gauges behave as they 
would in an actual emergency. 

One person who had a hand in creat ing 
the system that ran the movie's control 
room was Michael Fink, an electron ics con
sultant for the film. Hardware or large com
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puters were too expensive for the control 
devices; they dec ided to use a micro. China 
Syndrome was filmed in 1978, just when the 
micro industry was beginning. At this time it 
was very difficult to get a micro in the time 
the movie company needed it. One com
pany, Compal, was not only able to supply a 
micro within six weeks, but arrangements 
were made for the movie company to use it 
for one year. 

The Compal 80 was an 8080A-ch ip-based 
machine of 64K. With this computer, " We 
had to simulate a nuclear reactor going 
nuts," Fink said . Essentially what they did 
was hook up the Compal 80 to the control 
panels via the S-100 bus and use software 

to control virtually all the action. The author 
of that software was Richard Hollander. 
Stuart Ziff, now working on the Star Wars 
sequel, Revenge of the Jedi, was responsi
ble for all hardware interfacing. Fink's re
sponsibility was making sure that the sys
tem got built. 

This team accomplished what Fink con
siders a first in the movie industry: the use 
of a microcomputer in live action. The sys
tem was set up so at certain cues, an ac
tor could run specific software f rom the 
cont rol panel to simulate the proper action 
for that sequence. For example, Jack Lem
mon would say a line-his cue to press a 
certain button. This button would start the 

Reader Service for facing page ,,-47



NEW HIGHER PRINTING SPEED, 

NEW LOWER PRINTER PRICE 


High-speed printer 

The Heath/Zenith 25 Printer is a heavy-duty, high-speed 

dot matrix printer that gives you sharp, clear printouts. It 

prints crisp, clear copy at speeds over 150 characters per 

second with quiet smoothness. 

Baud rates from 110 to 9600 are user-selectable. 


Versatile printer 

The 25 prints the entire 95-character ASCII set in upper 

case and lower case with descenders, in a 9 x 9 matrix. Also, 

33 block graphic characters - which are compatible with 

the Heath/Zenith 89 All-In-One Computer and the 19 Smart 

Video Terminal - let you create graphs and charts. All func

tions and timing are microprocessor-controlled. 

Plug-in ribbon cartridges make ribbon replacement a 

no-mess snap. 

The 25 works with most computers and terminals 
using an RS-232C Serial Interface or a 20 mA 

current loop with handshaking control signals. 


Low-priced printer 
The 25 has all the features you've been looking for in a high 
quality, high-speed dot matrix printer - for only $1095 in kit 
form, or for only $1595 assembled and tested. 

Free demonstration awaits you at 
your Heathkit Electronic Center t 
Pick the store nearest you from the list below. And stop in today 
for a demonstrat ion of the new Heath/Zenith 25 Printer. If you 
can't get to a store, send $1.00 for the latest Zenith Data Systems 
Catalog of assembled commercial computers. We'll also send you 
a free copy of the latest Heathkit® catalog. Write to Heath Com
pany, Dept. 035-894, Benton Harbor, Ml 49022. 

HEATH/ZENITH 

Your strong partner 

·150 characters per second 

Visit your Heathkit Electronic Centert 
Where Heath/Zenith Products are displayed, sold and serviced. 

PHOENIX, A1. SACRAMENTO. CA ATLANTA. GA BALTIMOR E. MO ST. PAUL. MN ROCHESTER . NY FRAZER. PA SAN ANTONIO. TX 
2727 w. Indian School Rd. 1660 Fulton Ave . 5265 Roswell Rd . 1713 E. Joppa Rd . 1645 Wbile Bear Ave 937 Jefferson Rd 630 Lancaster Pk (RI 30) 711 1 Blanco Rd . 
602·279-6247 916-486· 1575 404·252·4341 301-861 -4446 612· 778· 1211 716-424 -2560 215.547.5555 512·341 ·8876 
ANAHEIM . CA WOODLAND HILLS. CA CHICAGO, IL ROCKVILLE , MO BRIDGETON , MO N. WHITE PLAINS. NY PHILADELPHIA, PA MIDVALE. UT 
330 E. Ball Rd . 22504 Ventura Blvd. 3462·66 W. Devon Ave . 5542 NicholsonLane 3794 McKelYey Rd 7 Reservoir Rd 6318 Roosevell Blvd 58 Easl 7200 South 
714-776-9420 213-883-0531 312·583·3920 301-881·5420 314·291·1850 914-761-7690 215·288·0180 801·566·4626 
CAMPS Ell . CA DENVER. CO DOWNERS GROVE, IL 	 PEABODY,MA OMAHA, NE CLEVELAND . OH PITTSBURGH. PA ALEXANDRIA , VA 
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6000 Potrero Ave. 395 W. Mam St . (RI. 44) 2t 12 E. 62nd SI. 165 Worcester Ave . (RI. 9) 1013 Stale Hwy 35 2500 Morse Rd 558 Greenwicn Ave ~~5~~~·g~~~ence Blvd .
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2309 S. Flower SI. 7173 W. Broward Blvd . 12401 Shelbyv•lle Rd t8149 E. E1ghl Mlle Rd . 3476Sheridan Or m3:7~~BSg~•el d Pike 6825·A Green Oaks Rd 15439 53rd Ave S 
213-749-0261 30H91-7300 502·245·7811 313-772-0416 716-835-3090 817-737-8822 206-246-5358 

POMONA, CA TAMPA. Fl KENNER. LA 	 HOPKINS, MN JERI CHO . LI . NY OKLAHOMA CITY. OK HOUSTON . TX VANCOUVER, WA 
101 Shady Oak Ad 15 Jencho lornp•ke 2727 N.W Expressway 1704 w Loop N 516 S E Chaklov Or #1m~6~393~~eGro" A" . ~~~~8~ii-~~~o rough Ave . ~~o4v:~~~~~~ Mem . Hwy 612-938-6371 516-334-8181 405-848-7593 713·869·5263 206-254·4441 

REDWOOD CITY, CA MILWAUKEE . WI 
2001 Middlelield Rd . tHeattlkit 1s a ceo1stered Uademark ol Heath Company. Heal h Comp.an~ and Ver1technOl(Jg~ Eleclron1cs CorpC1ral1on 5215 W Fond du Lac 
415-365-815 5 are wholly-owned subsidiaries of Zenith Radio CCJrporahon . Heath~1t Eleclronic Cenlers are opetaled b~ Ver1techno1ogy Electronics Corporation 414 ·87J.8250 
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FOR TRS·80 MODEL I OR Ill 
ANDSOONFORTHENEW 
IBM PERSONAL COMPUTER! 

*MORE SPEED 
10.20 !Imes faa1er than level ll B-'SIC . 

*MORE ROOM 
~·Ei~~~p~;~;~~g~~~;~d:J 1 i~gv~~~~~l~ble 
number o1 block butters. 31 -ch&r -un l<1ue -.ord· 
names use only 4 bytes In header1 

* MORE INSTRUCTIONS 
-'dd YOUR commands 1o IU1 79·STAJrii'DAAD·ph.1s 

1natructlon set~ 


Fir more complete tl'lan most Forll"is slngle & 

doubie precision arrays. sl r1 ng-h1ndllng, c toc.k, 

more 


*MORE EASE 
E1cenenl lu lH1creen Editor struc1Lm1d & 
modular programming 
Word search utltity 
THE NOTEPAD lelter wf i ter 
Optfmlzed for your TRS-80 or IBM w• th Sl.ayboard 
repeals. upperflower case dfsp lay driver, full 
ASCII , ~ingle- & double·wtdlh graph ics. etc . 

*MORE POWER 
rn~~'r~::i::al~8 ~~~~~er 
80&0 or 8088 Assembler 
tz80 Anembler a tso ava ilable tor lRS·60l 
ln1errn11( 35· lo 80·traclc. dis!\ dr1ve5 
Model 111 and IBM c;a.n read . •rile al"ld run &a.era 
olher·s and Model I d•ske11es ' 
VlRTUA L 110 for video and printer. Cl•'tt anci 1ape 
(10· fw!e9abyle hard di!ll. available) 

mr&a§FORTH 

THE PROFESSIONAL FORTH 


FOR TRS·80 

llhOuSal'Hls OI 9yslems m usel 

MMSFO~TH Disk Sys1em lf2 O(r&Quiras 1 a1sk drive, J2K 
RAM; Fo1Radio Shack TFIS·BO Mode1I or I ll 1129.95 
~Qr 1a1rr,1 Pe1sonar Computer (advance order) $241.15 

ANO MMS GIVES IT 

PROFESSIONAL SUPPORT 


Source code provided 

MMSFORTH Newsletter 


~~nlF~:r°Hp~~~~a~r~~:ard 
fl"l tt:icpert9lve upgrades to lalest vers ion 
Programrnll'IO slaJf can pro11 lde advice. mod10ca11ons 
and custom programs. to FH YOUR needs 

MllrilSFORTH UTILITIES OISKEnE lnCluOea FLOATING 
POINT MATH ll.2 BASIC ROM rout1 n11 plus Comple;ii 
rivmber!I, Rectangular-POii!' i:::oord1n1te conver1ions, 

~~i~.·~~~:· ':~~,,~'1uCA~~'t.~~~t~~~~~~t~~~~i 
&~~1~r:S0~d~s':!o~~~~2~0.e1, ~1~~9 t~2~"R~~~ d~~~~1J~ 
FORTHC0"1 . comrnul'llc1hons package prov)das RS·232 
drfver. dumb 1ermlnal mode. transfer or FORTH b locks. 
and tioe:1 mode to operate a remole TFl:S·BO !requ ires 
MMSFOATH v2.o. 1 <lrlV9 & 32K RAM) .. s3us· 

THE DATAHANDLER v1.2 · . very sopr, tst lcated da ta· 
base management system ~erable by non-pro· 
a':~r•ers (rea~ l~es MMSFORf V2 .0. i drive.:• • i~~ 

MMSFORTH GAMES DIS~EITE reeHlme gr•pf\lcs & 

~·~g.ft~~:H~,~~~t~o~~~-T~.c~~:::::Atr~~Tl'a 
& TICTACFORTH (requ ires MMSFORTH "t/2 0 dtt't'e &. t 
32K RAM) $38.1$' 

Other MlllSFDP.n" proc:luc:t1 und1r d1w1lopmenl 

FORTH BOOKS AVAILABLE 
MMSFORTH USERS "1ANUAL · wl!hou t Appendl cas. fornon-owners .S17.SQt 

STARTING FORTH bes1 companion to our man· 
ual $15.ts• 

THREADED INTERPRET1VE LANGUAGES · ad Ya need, 
&K c el l ent analys i s of MMSFORTt1 · 11ka I an · 
guage. $'11.95• 

PROGRAM DESIGN & CONSTRUCTION 1n1ro lo s1ruc· 
1ured programming, good for Fonh t111s• 

FORTH .79 STAN0AR0 MANUAL · Olf1c11 1rei1rence to 
79-ST AN DARO word sel. ttc; S13.t6• 

:g~J~h;:;o~1:c~67·~~t~·r:'fo~EF~r~~~~~~1:~3 b~~Jn·:: 
14.oo· 

• ·ORDERING IN FORMATION : Sortw1re prices Include 
m•nua ~11 and require algnlng ol 1 non·tran1lerrable 

~~f~ .• !~~t$~:~1n&l~·up~~~ 1~:.~"P~r·tf~~~b~U,:::~~ 
$1.C~ per •ddl1 1onal book: Mau. order& •dd 5% tH. 
Fore lGn Orders •dd 2Q•/9 UPS COO. VISA & MIC ac· 
cep!&d. no unptld purc:nue ordera PIHSe 

Send SASE'°' ''ee MMSfo~ rH mrorrna11or. 
GOOd aeatefs s0t.g!H 

Gel MMSFORTH Droduc1s rrom you1 
compuler de•le1 or 

MILLER MICROCOMPUTER ..-131 
SERVICES (K5) 

61 Lake Shore Road, Natick, MA 01760 
(617) 653-6136 
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"This team accomplished what Fink 
considers a first in the movie industry: the 
use of a microcomputer in live action." 
software, which flashed lights and made 
dials "go crazy." 

Fink said the great advantage to this 
system was that it gave the actors the 
chance to play with the set, and the set gave 
the actors cues. The system was flexible 
enough that if someone wanted to change 
it, it could be done in a matter of seconds, 
"saving days in shooting," he said. The set 
itself took only six weeks to build. 

The system had 144 output ports, repre
senting the 144 items the Compal 80 had to 
control. Variable voltage analog signals 
were sent to make the gauges go awry, and 
relay boxes were placed behind each light. 
Eight miles of cable were used on the set. 

A cassette system stored each se
quence. "We didn't need speed," Fink said. 
They would load the tape in the morning, 
then write what they did to the computer at 
lunchtime and again in the evening. When 
they later were doing inserts (as the term 
implies, the inserting of sequences into 
parts of the film), they could pull cassette 
number 233 and use that sequence where 
they needed it. 

Fink said the same system could not 
have been built as cheaply nor as quickly 
had they used manual switches and other 
hardware controls. Software control for the 
types of special effects used in The China 
Syndrome was new ground in the film in
dustry at the time. Fink said today one 
could just buy a 64K TRS-80 Model II and 
"literally buy the software off the shelf." 

Blade Runner 

Another movie, yet to be released at this 
writing, used a micro with one of its props 
during production. Blade Runner is a 
science fiction film based on the book, Do 
Androids Dream of Electric Sheep?, by 
Philip K. Dick. The plot, set in the future, is 
about a bounty hunter who hunts down a 
band of renegade androids. The film was 
produced by Filmways Pictures and had a 
$15 million budget. 

Again , Fink was involved in the work 
done with micros in this film. He and a part
ner, Linda Fleischer, were in charge of all 
"hi-tech action props." In the film, there is a 
vehicle called a Spinner. Based on a con
ventional car chassis, the Spinner featured 
a complex control panel. The original plan 
was to use a Horizon North Star computer 
to control the dials, digital readouts, and 
gauges-much the same way the Compal 
80 was used in The China Syndrome. 

Four Spinners were built: two driving ver
sions, one light-weight flying version, and a 

process car controlled by the micropro
cessor system. Fink and Fleischer had to 
build an interactive system that would sim
ulate the proper instrument behavior in two 
circumstances: flight and driving pursuit. 
The instruments included thirteen alpha
numeric displays, seven analog displays, 
and displays in both English and Japanese 
characters. 

"There were a tremendous amount of 
things in one small vehicle," Fink said. 
Unfortunately, the efforts of Fink and 
Fleischer were almost for naught. " Almost 
none of the system was used ... most of it 
was run by switches (in the actual filming)," 
Fink said. Apparently in this application 
there was a little technological overkill. But, 
Fink said , "You give them more than they 
ask for." 

Movies, Money and Micros 

The reason micros are seeing more use 
in movie making is simple: They save time 
and money. And micros are not used only in 
the production of movies. Many directors 
have discovered that by using a micro or 
time-sharing on a mainframe they can keep 
track of their costs as they occur-a very 
important consideration in Hollywood 
these days. 

"Up until recently it was nearly impos
sible to tell where the money was going un
til after the fact ," Shaw said. A director or 
producer cannot apply cost controls until 
he knows where they are needed. A com
puter is very handy in this situation. 

Other facets of the movie industry use 
micros as well. Several talent agencies use 
micros to keep track of clients. A growing 
number of screenwriters, Shaw included, 
use micros as word processors. 

Shaw sees little resistance in the Indus
try to microcomputers. "People are smart 
enough to see what is going on," he said. 
"Those unfamiliar with computing were a 
little afraid ... (but) there is a tremendous 
turnaround of talent ... (and) the new peo
ple know more about computers." 

He said a lot of the people in movie 
production using computers often had an 
interest in physics or electronics, so com
puters came easily to them. Also, film 
makers tend to be "a little worried about ex
penses," Shaw said. 

"You don't have to know about comput
ers to use them," Shaw said. "Movies are 
the first love (of screenwriters, directors, 
producers, and so on). Computers should 
free you to apply your creativity. They just 
get rid of the tedium."• 
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OUR PRICES, SELECTION & 

SAME-DAY SHIPPING MAKE US COMPETITIVE... 


NEC 8023 IDS Paper Tiger 
Outstanding Graphics, Print 560/Prism 80/ 132 

Quality & Performance Affordable Color, Speed 

144 x 160 dots/inch • Proportional Spacing Doi Resolution Graphics • 9·wffe staggered High speed. letter quality • 55133 CPS 
• Lower case descenders • Nx9 dot matrix prinlhead • Lowercase decenders • Over • Typewriter qual1 1y • Bi· d1rect1o nal plotting 
• 8 character sizes • 5 unique alphabels 150 CPS • B1·direclional. log1c·seek1ng & proportional spacing • 0Utet • OCR qual11y 
• Greek charac1er set • Graphic symbols • 8 charac1er sizes • 80· 132 col umns print • H1·res plo111nglgraph1ng • Quick change 
• 100 CPS print speed • B1·direc11onal logic· • H1· res dol graphics • Proportional spacing ribbon • Op11onal cut·sheet leeder. horizon1al 
seeking • Ad1ustable tractors • S1ngle·shee1 • Text 1us11hca11ons or b1d1rect1onal trac1ors • Prin1s up to 8 copies 
friction feed • Vertical & horizontal tabbing Prism 80 .... . . .. ..... .. List $899 S700 NEC Spinwriter RO 

~~1cM8 ~~~ . . .. . ..... us1 $795 $Call IDS Paper Tiger 560G ... List $1395 
Prism 132 (Co lor) ..... . . List $1995 

S1100 
S1895 

Serial Parallel 77xx . . . .. List $3055 S2575 
35xx . .. . List $2290 S1975 

The Epson Series . High-Quality Printers at a Low Price . 

Epson MX70 
Super low priced dot resolution graphics 
• 5 x 7 dot ma1nx • User replacable pnnlhead 
• Top of form • 80 CPS op11onal fr iction feed 
• 1O" paper width $390 
Epson MX70 . .. .... .. List $450 

Epson MX80/MX80FT 
9 x 9 dot matrix • Lower case decenders 
• 80 CPS • B1·d1 rec11o nal • Logic seeking 
• 40. 66. 132. columns per line • 64 special 
graphic charac1ers: TRS ·80 Compatible 
• Forms handling • Multipage printing 
• Ad1us1able tractors $C II 
Epson MX80 ........ . List $645 a 

$Call 

Epson MX100 
Same basic features as the MX80 • Plus 
lric11on feed for single sheels • Rus 15" wide 
carnage • Dot Resolution Graphics $C II 
MX100 .. . .. . . ...... List $995 • a 

Full Line of Epson ·Accessories 

Anadex 9501 

High Speed, Commerical Duty 


Plus Graphics 


Dot graphics • Wide carnage • 11 x 9 dot 
ma1nx • Lower case descender • Dot 
resolution graphcs • B1·direc1tonal. logic 
seeking • Up to 200 CPS • RS 232 Serial & 
Parallel • Forms control • X·OnlX·Off • Up to 

6 pan copy $1350 
Anadex 9501 . . . . .. List $1650 



OUR PEOPLE MAKE US EXPERTS. 

Centronics 739Malibu 200 Okidata 82A 

Crisp Dot-Matrix CharactersHi-Res & TRS-80 Block GraphicsDot Matrix & Letter Quality 
in One Printer 

200 CPS standard • Le11er quality font 
• 12 0011onal fonts • B1·direc11onal logic 
seeking • 19 x 18 dot ma1nx • Expanded 
charac1ers (2x. 4x) Opt ional • Dot resolution 
graphics of 144 x t 20 • Underlining s
Malibu 200 . . ...... List $2995 2600 

t 20 CPS • B1· direc11onal pr1nt1ng • Logic 
seeking • Double w1d!h & condensed pnn11ng 
• Frict ion & tractor feed s!andard • Font 
selection. character pitch & line spac1nq are 
program controllable SC II 
Okidata 82A . . . . . . . . List $799 a 

Our People, Our Product: Both Are Specialized. 
Because our salespeople are printer specialists. they know the capabilities of each 
printer- and how to match one to your exact need. Red Baron 's volume stocking 
assures a low. low price on a wide array of major brands. We're sure you 'll like 
the product and services you get from Red Baron. and we know you 'll love our 
Customer Benefit Package; an exclusive at Red Baron. 

Customer Benefit Package 

Ca rd and Visa COOs accepted. Personal checks 
require 2 weeks clearance Manufac!urers warran1y 
included on all equipment Prices sub1ec110 rev1s1on . 

Graphics & word processing print quality 
• N x 9 dol ma1nx • sullable for word 
processing • Underlining • Propo rtional 
spacing • Righi margin 1us11f1ca1ton • Senf 
type/ace • 801100 CPS • 9'!;" pm feedlfnc11on 
• Optional 2 Color K11 SC II 
Centronics 739-1 . ..... List $695 3 
Centronics 739-3 . . . Lisi $795 S725 

1 _ Free Expert Consultation . Before you buy, after you buy. 2. Toll -Free Ordering. There's never a toll charge when 

you place your order at Red Baron. 3. Free Catalog. Get your informative catalog with printer comparison chart and 

character samples today! 4. Warranty . The manufacturer's warranty applies where applicable. 5. Same-Day Shipping. 

Your order is sent the same day when you call before 11 :00 a.m. 6. Free/MasterCard & Visa. Call us toll -free and charge 

your printer to your credit card. 7. We Stock What We SelL No bait and switch, no hassle. We make every effort to 

keep a large stock of our advertised products. 


Here's how to order. Televideo CRT's 
Orange Micro Reta il Stores Price, Performance & Reliability Phone orders are welcome: same-day shipmen! on 

Sherman Oaks: 13604 Veniura Blvd. (213) 501·3486 
orders placed before 11 ·oo a.m. Free use of Mas1er Anaheim: 3150 La Palma. # I (714) 630-3622 

Santa Clara: 3216 Scoll Blvd . (408) 980·1213 

Red Baron 
CALL FOR 
FREE CATALOG 

91 OC ....... List $699 

920C ....... List $995 
 TOLL FREE 

925C . .. . ... List $995 1-800-854-8275 (714) s3Q-3322950 . ..... . List $1195 
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Photo 1. Perspective of sculpture in space 
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Photo 2. Plan view schematic with axial indicators 

Sculpting the Aurora Borealis. 


Norther 

by Bert Latamore 
Desktop Computing staff 

Iwant to make things that cannot be de
signed without a computer. I am making 

an effort to understand what the computer 
Is uniQuely capable of doing. ·· Sculptor Rob 
Fisher did not always profess such a unlQue 
approach to his sculpting. The sheer magni· 

tude of some recent projects, however, pet
suaded him to research the advantages of 
computer graphics; more specifically he 
harnessed CAD/CAM (Computer-Aided De· 
sign/Computer-Aided Manufacturing) and 
advanced vector graphics techniques cre
ating a form of sculpture so new it hasn't 
been named. 

When commissioned to create a five· 
story hanging construction for Playboy's 
Atlantic City Casino, Fisher set out two 
years ago to capture the ethereal grace of 
the Aurora Borealis. 

With 5,000 pieces ranging in size from 

four inches to forty feet working together in 
complex and constantly shifting ways, 
Northern Lights was a designer's Chinese 
puzzle nightmare. It was designed to be 
viewed from ground level and the four upper 
stories of the casino. The engineering prob
lems alone were immense, and the creative 
questions were staggering. 

To design it, Fisher needed to make a 
special model, one which would accurately 
show the flexing of the various members 
and locate the center of gravity of the piece. 
It had to allow easy judgement of single 
components and whole sections and in



" .. sculpture is a three-dimensional event; you want 
to preview it from as many . .. angles as possible." 

stantly show the effects of each change on 
the entire work . It also needed to represent 
the relationship between the sculpture and 
the then unbuilt building it would go into. 
"As I started to contemplate constructing 
the model it became unmanageable," he 
commented. 

No scale model would accurately dupli
cate the final piece; the only way to design 
it seemed to be to build a full size model at 
enormous cost and effort, hang it some
where and keep a crew of workmen busy for 
a year or more making alterations. 

"At the same time I was contemplating 
this problem, I met an architectural student 
who was taking a computer graphics 
course," he commented. The student, from 
nearby Penn State University, introduced 
Fisher to a research laboratory director who 
referred him to Frederick R. Stocker, a com
puter graphics analyst with more than 10 
years experience in CAD/CAM research, in
cluding design work on the simulation used 
by the National Aeronautics and Space Ad
ministration's Skylab project. 

Mutually Dellghted 

Stocker, who has Interests in both 
science and art, and Fisher, who holds an 
MIT engineering degree, were mutually de
lighted . Stocker was pleased to have a pro· 
ject as creative as Northern Lights, and 
Fisher was surprised at what Stocker's cus
tomized Adage Model 30 minicomputer 
could do. 

"I knew we were going to see different 
views of the sculpture," Fisher explained. 
This is important because "sculpture is a 
three-dimensional event; you want to pre
view it from as many different angles as 
possible." 

The computer, in fact, allowed him to see 
It from the top, side and a simulated view 
from any of the halls that open onto it. In 
spite of Fisher's Initial fears, the computer 
proved as interactive as a good word pro
cessor. 

"It was the terrific ability to make an en
gineering decision and immediately see Its 
visual effect which so astonished me." 
Fisher revealed. 

They started with a conceptual model 
and developed specifications on each com
ponent using a combination of computer re
search and physical testing. As they fed it 
new data, the computer constantly updated 
the model, automatically monitoring engi
neering concerns. 

When they finished the initial design, the 
Adage indicated it weighed 1,500 pounds 
and placed its center of gravity a foot to one 

side of the central column. They spent sev
eral months refining the design, trimming 
its weight to 600 pounds and moving the 
center of gravity Into the central column to 
avoid putting torque into the roof beam it 
would hang from. 

Computer Tricks 

At the same time, Fisher redesigned lhe 
veils, meticulously polishing his work. And 
the Adage, which Stocker described as an 
older minicomputer with capabilities not 
too different from those of many of today's 
micros, showed some of its tricks. 

"The computer looks at data in a very 
cold, objective way," Fisher explained. "It 
asked questions I would never have thought 
of like 'What if you flatten out the data and 
present it in a graph?' " 

The graph was invaluable In locating 
spots where the sculpture's curves were not 
correct and needed reworking . 

Working With Reality 

One of Stocker's main concerns was en
suring they were working with reality. "It's 
tricky because you can show things that are 
impossible to build," Stocker said. 

CAD/CAM techniques are being used 
successfully in bridge, automobile and air
craft design, however, so it is possible for 

Photo 3. Perspective of sculpture from 
casino floors 

experienced operators to control their com
puters. 

"Ultimately," Stocker commented, "manu
facturing engineers will do their design on 
the screen and push a button lo have it 
made." 

Although Northern Lights was not built 
quite that easily, the computer did make all 
the measurements and print complete con
stuction instructions automatically. 

The project proved to be the ultimate test 
of Stocker's experimental CAD/CAM pro
grams. When he compared the finished 
work to his computer model he found it ac
curate to within two Inches. 

A Profound Effect 

The experience had a profound effect on 
the sculptor. In fact, Fisher, whose work in
cludes fountains, bank facades, mobiles 
and a 35-foot tall hanging sculpture, started 
studying Fortran and bough I an ENS graph
ics package driven by a DEC mainframe. 

Fisher looked at several microcomputers 
but found they only offered raster graphics. 
He felt they could be used for rough initial 
designs, but compared to the mainframe's 
vector system they were unsuitable for de
tailed design work of such complexity. 

The New Work 

Fisher's new work will be even more am
bitious than the first. Like Northern Lights, 
it will consist of a large number of columns 
hanging in space. The shape will resemble a 
prism standing on end, giving it the cross
section of a triangle with the corners cut 
off. It will be eight stories high. 

Fisher plans to model a spiral galaxy 
directly from astronomical photographs on 
his computer screen superimposed over the 
prism of columns. He will put a six-inch
long polished brass fitting at each place 
where a column intersects the design of the 
galaxy. He expects to use about 1,000 of 
them. This, he admitted, simplifies Iha 
galaxy by a proportion of 200 million to one, 
but it brings it Into human view. 

One of a Kind 

Fisher believes he is the only sculptor de
signing large-scale pieces on a computer, 
although he knows of one artist who uses a 
machine to check his calculations on large 
standing metal constructions he designs 
with traditional methods. 

The computer has changed Fisher's art, 
and he does not expect he will ever be the 
same. "It was an entirely new approach for 
me," he said . "It has changed my way of 
thinking."• 
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Music and sound effects for your games. 

Programmable Sound Generator 


Program Listing 1 

111 ' •• PSG3/BAS *• 
20 CLS : PRIJl'T'"* * PROGRAM 1'0 GENERATE AND PLAY RANDOi! SOUNDS THROUGH PSGs • 

30 PRINT" Disk BAS!C version, JtJne 19Bl • 
49 ' Program tequires a nine-voice or 15-voice PSG Music Board 
50 ' with a hardware metronome. 
60 DEr.NT A-Z :DIM A\{2800,2) :ND=276 :HB=309 :REH Number of bytes
ine lang uage programs 
70 K1=0 :M•e :L~0 : U0~0 :REM Initialize Some values 
BB F-==0 :RE"I flag for fi[st time thr<>uqh 
98 PRJN'T' :PRtrtr• [.oadinq - - - - - - - - - " ~PRINT 

108 OUT 4 ,e :REP'!: Reset all PSCs 
110 FOR X=0 'rO NB-1 : REM Pt.AYBK driver in machine language 
120 RMD D :POH -8192+X, D 
1 30 NEXT X 
14lfl f'OR X"'0 'fO MB-1 : RE,., RNDM machine lanquage drive>r 
150 READ 
160 NEXT 
170 DATA 
180 DATA 
190 DATA 
200 DATA 
210 DATA 
220 DATA 
238 DATP. 
240 DA'l'A 
250 DAT/\ 
260 DATA 
270 DATA 
2ae DFl.TA 
290 UATA 
300 DA'l'A 
310 DATA 
320 DATA 
339 DATA 
340 DATA 
350 DA'l'A 
360 DATA 
370 DATA 
38~ DATA 
390 DATA 
480 DATA 
410 DAT.A. 
429 DATA 
430 DATA 
440 DATA 
450 I 

500 DllTA 
510 DATA 
520 DATA 
53C DA.TA 
540 DATA 
550 DA'l'A 
560 DATA 
570 DATA 
5B0 DATA 
590 DATA 
600 DATA 
610 DATA 
620 DATA 
630 OA'l'A 
640 DATA 
650 DATA 

els 
660 DATA 
670 OP.TA 
680 DATii 
690 DATA 
700 DATA 
710 DATA 
720 DATA 
730 DATA 
149 DA'l'" 
750 DATA 

D :POKE -7680+X ,O 
X 
2ll,4,62,7,50,240,2i3,22l,42,246 
223,221,78,0,221,70,1,237,67,254 
223,221,110,254,221,102,255,4) ,229,289 
221,25,221,34,250,223,41,229,209,221 
42,246,223,221,25,221,34,252,223,l 
2,0,42,246,223,9,!i6,50,2J9,223 
23" 1 7 1 49,12,50,240,223, 2 19,i;,,254 
255,49,250,126,24,4,58,240,223,134 
211,0,42,250,223,9,1 26,254, J ,40 
38,254,3,40,34,254,5,40,30,254 
13,40,54,211.1,254,6,4 2 ,2 52 ,223 
9,126,211,2,2e4,209,224,3,3,42 
254,223,41,175,237,66,32,180,201.211 
J,95,221.42,252,223,221,9,221,126 
1,21 1 ,2,29,123,211,1,221,126,0 
211,2,295,209,224,24,216,58,239,223 
95,42,252,223,9,126,253,33,241,223 
203,123,205,198,224,203,115,205,l98,224 
203,107,205,198,224,203,99,205,198-'24 
203,91,205,198,224,195,117,224,32,3 
253,35,201,253,119,0,253,3 5 ,201,253 
33,241,223,58,239,223,95,203,123,22 
128,205,253,224,203,115,22,64,205,253 
224,2BJ,107,22,32,205,253,22-4,203,99 
22,16,20S,2SJ,224,2e3,91,22,8,29S 
253, 22 4,201 1 32,3,253,3 5 ,201,50,240 
223,130,211,0,62,13,211,1,253,126 
0,211,2,253,35,201 

21l,4,50,249, 223 ,IBJ ,3 2 ,63 ,237, 95 
253 t )j, 51, 227 I 21}3 1119 101231,95 ,253 
119 ,l, 221. 42. 246. 223. 221,110. 254. 221 
102. 255. 229, 193, 11. 237 ,67 ,254 ,223' 221 
l l 3.0,221, l l 2i l ,41,229,2B9,22l, 42 
246, 223 ,221, 25,221, 14 .250,223 ,4), 229 
209 ,221,42,246 ,223 ,:?21,25,22) ,34 ,252 
223 ,17 ,lB,0,221,42, 2 46 ,223,22 1 ,25 
2ff 5 ' 31 ' 227 1 2 21 r 119 I 9 I 221 ' 4 2 I 2 5 0 I 22 3 
2 21 , 2 s, 2Bs, 31 , 2 21 , 21 ei, 15 , 2 5 4 , 0 , 4 e 
247 ,254 ,2,40 ,243, 254, 4,40 ,239,254 
14 ,40 ,235 ,2'54 ,15, 40, 231,221, 119 ,e 
221,42.,252,223, 221, 25,254, 7 ,49,2 
24, 17, 205 ,31, 227, 230, 63, 79 ,230 ,48 : REH 
2S4 ,48, 49 I 2, 24,242'121, 24 ,110, 254 !.REM 
6,40,39,254,13,4iJ,33,254,8,40 :REH to 

46,254,9,4E,42,254,10,4E,38,254 

1,40,45,254,3,40,55,254,5,40 

68,24,73,205,Jl ,227 ,230,31,24,69 

205,31,227,230,15,254,a,48,2,24 

24S,254,15,4'3,241,24,52,2051J.1,227 

230,31,254,3.56,247,24,41,205,31 

227,183,40,25,239,1'5,254,14,56,JS 

24,242,205.3l,22i,l8314e,ll,2J9,3 

254 ,3 , 56, 24, 24 1 242, 21i1S,31,'l27, l 2S 

254,14,56,240,24,3,205,31.227,221 


Chanqe 4 0 to 56 
and change 48 to 

of 

56 
turn off all noise 

rnach 

chann 

Program Listing 1 ContrnLJeS 

Matt Robins 
4101 Arch Drive #6 
Studio City, CA 91604 

Acomputer-controlled synthesizer ca· 
pable of nine simultaneous voices can 

be yours for about $125 in parts-providing 
you already have a disk-equipped TRS-80 
Model I. You can build a stereo PSG (Pro· 
grammable Sound Generator) music board 
with some astounding software-controlled 
features, not to mention automatic "player· 
piano" capabilities, wherein the music is 
synthesized anew whenever the computer 
plays the digitally encoded score. 

General Instrument designed some com
plex LSI music chips that were aimed at the 
arcade/games market, but are easy to inter
face to any microcomputer bus. At $11~12 
apiece, the AY-3-8910/8912 PSG chips can 
each produce three simultaneous voices 
with an eight-octave range, governed by one 
of several envelopes or 16 levels of volume. 
Variable noise output is also provided. 

The PSG chips suffer some limitations: 
they are slightly off frequency, especially in 
high octaves; their digital-to-analog con· 
verters produce slight clicks during ex
tended envelope decay; only square wave 
output is available. These PSG chips are 
precursors of more accurate synthesizer 
chips to come. Even today, each of the 
above limitations can be solved in hard
ware; for example, a square-to-sine wave 
converter is easy to build. 

The limitations of PSGs are over
shadowed by the astonishing flexibility 
afforded by microprocessor control. Let us 
look at some examples. 

•Sound effects generation for computer 
games. The PSG music board provides 
stereo outputs for realistic sound effects. 
•Music synthesizer: You can encode 
and play repeatedly a multi-part score. 
Limited percussion effects are possible. 
•You can play random notes after some 
software "filtering"-elimination of very 
high notes, for example-to give pleasing 
cacophonies of ever-changing sounds. 
•You can generate semi-random notes 
or chords. Software can impose musical 
scales, keys and chord progressions to 
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give " random symphonies" that are of 
some musical value. 
•The computer can compose music 
but only after a major programming and 

analytical effort. 

•You can refine envelope control by 

storing envelopes in computer RAM. En· 

velopes, or attack-decay volume varia· 

lions, allow the ear to differentiate be· 

tween various classes of instruments. 

Envelopes occur on a relatively slow time 

scale, so the microprocessor can service 

several envelopes and perform other 

tasks at the same time. 

•You can easily accomplish glissando 

and " note bending." Around middle C, for 

example, the PSGs divide frequencies to 

produce 14 intervals for a semitone! 

• Polyrhythms are programmable, with 

easy switching between time signatures. 

You can approximate triplet time. The 

no ise sources on the PSGs limit per· 

cussion effects, but the computer-gener· 

ated signals could trigger external per

cussion devi ces. 

The list becomes longer if we consider 


what some simple hardware additions 
would give: 

•Metronome with programmable pulse 
would give the music board the capability 
of " bending" time under software control. 
A triplet metronome running in parallel 
with the straight-time metronome would 
give true triplets . 
•You could obtain true echo effects by 
employing multiple PSGs, each of which 
would duplicate the sounds of the primary 
PSG after some delay. The delays would 
be software-programmable. 
•You could implement an intelligent 
synthesizer with as little as one micro· 
phone and an analog-to-digital converter. 
Software would analyze the loudness of a 
musical performance and trigger the 
PSGs to produce preset effects. A PSG 
music board could thus accompany, in 
real time, a musical performance. The next 
step in adding intelligence might invo lve 
counting beats, bars and phrases by soft 
ware. The PSGs could trigger special ef
fects at the end o f a chorus, for example. 
If you input key changes into the com
puter, the computer could generate a".d 
play proper chords at preset or semi
random spots. 
I will describe the construction of a nine 

voice PSG music board that is expandable 
to 15 voices and in/out port mapped. The 
music board incorporates a metronome 
that can resolve note durations from a 
whole note to 1/128th note. The music board 

"Next step in adding intelligence 
might involve counting 

beats, bars and phrases by software." 

Photo 1. Prototype nine-voice PSG music board, wire- wrapped on a Vec tor board. The dot 
next to the header indicates pin 1of the connec tor- equiva lent to pin 2 of the TRS-80 Model 
I bus_ 

Program Ustmg 1 Continued 

760 DATA 119,0 , 221 1 54,l,B , 24,6,221,117 

770 DATA 0,221,119 , 1, 19, 19 , 42 , 254 , 223,41 

780 DATA 175,237,82,194,74,226,201 , 42,51, 227 

790 DATA 6,15 , 41 , 124, 23 , 172,250,44, 227,44 

~~~ ~ATA 16,246 , .14.,Sl, 227,12 4, 2el , 0,0 


83e 1 You may build a three -dim~nsional ar~ay in her~, 
840 ' but you mus t specify the number of notes i n A%(0,0). 
850 GOTO 970 :REM Or let RNDM build an a [ ray of 2003 notes 
B60 REM FAST PL AYBACK IN MACHINE LANGUAGE 
:~~ IF 1:? 0 THEN 880 ELSE F=2 :REM F=0 fo e first ti n1e t hr oug h 

~~~·~s;:::~.:i~ 2 :REM Flag tran~rnitted to machine-language pgm.
890 
900 PRINT : PRINT"' 11: * PLAYS ACK 1t *" 

910 K=VARPTR(A%(0,0 )) 

920 IF K =< 0 THEN K! = 65536+K ELSE K!=K 

93C PRIN'f" Array begins at", :PRlN'l' K, : PRIN'f K! 

940 H=CINT( K! /256) :L=K!-M*256 

950 POKE -8201, H :POKE - 820 2 ,L 

960 U0=USR0 (A) 

97~ PRINT :PRINT " * * RANDOM ARRAY GENERATION* •~ 
~~~ ~~·u~~~~=~ ~~ notes gener ated will equal the acray dimension.6 
1000 IF F'=0 T HEN POKE - 8199 ,0 ELSE.: GOTO 1080 :REM Fl ag ""0 serves to add 

PSu initial ization spe-cs £ irs t tin1e around 
1 010 RESTORE 

1020 FOR N=l TO NB :READ A : NEXT N :REM Dummy Rf.ADS 

1 0 30 FOR N=l TO MB :RE AD h :NEXT N 


i:~: ~g; ~=~ ~g ~ :il£M Initial values fo r arcay--pcesets 

1060 READ A%(N,J) 

107 0 NEXT J , N 

1 080 K=VARPTR(A%(0 , 0)) 

1090 IF K =< 0 THEN K!=6 5536+K ELSI: K l=K 

lHrn PRINT " J\ [ray sta rts at 11 

, :PRINT K, Kl ;PRIN'I' 

1110 H=C!NT(K ! / 256 ) :L=Kl-M*256 

1120 POKE - 8201 ,H : POKE -82 02,L 

113 0 U0=0SRl (A) 

11 40 GOTO 860 :REH Loop back t o PLAYBK driver 

11 5 0 REM INI TIAL SETTINGS 0~' PSG ' S 

116" DATA 248 , 7 , 56 : REM Enab l e tones on Pll PSGs 
~~~0 DATA 240 , 13, 1 3 :REM Envelope shape/cy cle :#. sustain on all but Cen t er 

11 80 DATA 8, 13,1 5 ~REM Envelope shape/cycle = sinyJe pulse for: Cen ter PSG 
1 190 DA'l'A 2 4 0 , 12 , 80 : REM Envelope Coa rse =- 80, about 0 . 4 Uz 
1208 DATA 8,12,16 : REM Envelo~e Coarse about z Hz for Cen ter PSG 
121 0 DATA 246,B,16 : ~EM Channel A volume is envelope control l ed o n al l PSG 
s 

1220 DATA 2 4 8 , 9 , B :REH 
 Chan nel B is at hal f-volumc 
1230 DATA 2 48,10,4 :REM Channel C is at one-quar t er volume 
12 40 END 
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operates from an external power supply 
and provides tow noise stereo outputs for 
playback through a standard stereo sys
tem. I include software drivers for playing 
music and for generating random notes. 

Interfacing PSGa 

Interested readers should obtain a copy 
of "AY-3-8910/8912 Programmable Sound 
Generator Data Manual" from General In· 
strument Corporation (Microelectronics Di
vision, 600 West John Street, Hicksville, NY 
11802). The heart of the PSG Is a 16-reglster 
array that accepts Information from the 
microprocessor data bus. Figure 1 shows a 
simplified diagram of the register array. Tone 
generation requires specifying 12 bits of 
data from a table of notes, so two registers 
are needed. PSG reglster6, noise period, re
quires only five data bits. Reglster7, enable, 
determines whether tone or noise or both 
will be output from a particular aud io chan
nel. Registers 8-10 determine audio ampli
tudes on a 16-step scale, or put the ampli· 
tudes under the control of an envelope. 
Registers 11and12 set the envelope period, 
while register 13 selects envelope shape 
to give a choice of several envelopes. 
Loading register 13, envelope shape/cycle, 
also triggers the attack/decay envelope. 
Register 14or15 lsan auxiliary Input/output 
port, not Implemented In this application. 

Before the PSG music board can accept 
either register address or data for latchlng 
to the PSGs, the microprocessor must first 
send a control word to the board. The con
trol word Is stored In Its own latch and 
selects which combination of the three (or 
five) PSGs will be enabled. The three PSGs 
are arranged In a stereo spectrum: left, right 
and center. The control word, using a three
bit code, also requests a note duration from 
the metronome. 

Next the PSG music board accepts two 
words from the microprocessor: the first 
one selects, or addresses, one of the 16 
PSG registers (register address in Fig. 1); 
the second one stores the data in the 
selected register (bidirectional buffers In 
Fig. 1). Whether a word Is latched as a con
trol word, PSG register address or PSG data 
Is determined by Input/output port assign
ment, as shown in Fig. 2. 

The control word Is latched by the OUT 0 
command. The most significant five bits 
select one or more PSGs. You may use bits 
D4 and D5 for easy expansion to five PSGs; 
the additional PSGs could be placed at left. 
center and right-center of the stereo spec· 
trum. Alternat ively, you can use these data 
bits to trigger, or select, external devices 

108 • 80 Mlcrocomputing, May 1982 

I ~ ol die llotfom of o deep chasm. Cool ofr 
llJdlns downrlielfcle8.~NtMlwrt o/heQI
rfafns hlGln a •tnam qf lava andfanned a mllt 
wer the ...,,.,.,. /lllrl. Thi'Dujb the awlrllna clouds I 
cauahl JlimJllff o/ two,.,,_ hflJi above me: one Wiii 
brlcUd. tlHi othet op~ IO lead to the lhrone l'1IClll'If.had,,.......,.. 


A..of /teU dlr clltaNCI tbe milt near 1111 fat 
and .lib a llfillle: ll'OWllfillll a llrulam llln opJlllCIJ'lld 
lllOllllUlkUily, A dUll llfQlll o/ tolcf allowed al the bue 
ofdie sian be(on belna ~ dP by tllefos aioh 
P'rapi tfl8 distance CQlll8 file Clllll'Y bua o/ tlie Id.Iler 
bees. Could I ovald lbeJr lethal 1t1ns1 GI I had lllGllqed 
to ncope the wratll o/ tfle drogon7 Reodfng the lfln 
mialat pve me a clue lo the doDaen of tJ118 J>ll 

I approached 'the lfln slowly. 
And ID It aon. hour after hour, u you sulda your 

mlcrOOOIUJluter lhrouah Illa Advenlures or Scoll 
Adama In an effort to ama11 lrealUNI within Iha 
woltde or bla lmQIDadaa. 

By Wnitlan, 811 ach8nhare II a dalllftGU9 et 
$kr unde~ t ..._ axc:lllJll, or otbl9rwlle 
.remartable 9¥81ll or ~rJenc:e. Oa JOW' Jl8l'IOllll1 
CQIDpUter, Advelit1119 Ja tb.it and more. 

:Vor the 1118J', phlJIDa ~Ima II a dimproul or 
rllky lmiJertaldng bl tbat JDll battar ba prepared to 
spend IJlllllY addlatfve hours at the keybOerd. If JDll 
Hke cballnan. 1urprlte1, humor and belq 
tremported ID other worlds. these are the llUIHll fer 
you. Uyou diallke balDa farced to 1118 your commoa 
8eDll8 and lmallnatiaa. or you frustrate euily". tey
tbam anyway. 

' In besbmlQI any Adftnture. you wOl find yolll'l8ll'
1n a apeclllc locatlan: a r01'91t. on board a 1111all 
1paeeahip. outside a fun bauae, In the brieflna room or 
a nuclear plant, In a delert. etc. 

By u1lns lwo-ward commanda you move rrom loca
tion to location, manipulala objecta that you find In Ul8 
different placa. and perform acuona u U you W9J'll 
really thare. The obiect of. ,_ii to 111111111 treuun 
for points or eccomllllab IOID8 allier IJOB). Suc:ceafully
complalinl. same. bowavar, 11 far ealler to 1tate tban 
achieve. In many cun you will find a lrea8Uf8 but be 
unable lo take It unW vou are carryiD8 the rlaht com
blnalicm or oblec:ta you Dnd In Iba verioua locationa. 

How do you bow whlcb obiecll you need? Trial 
and error, loalc and imallD&Uon. Eech time you try 
80ID8 action. you learn a lltde more about the pme. 
Which brlna• us to the tarm "aame" aaala. While call
ed aalll8ll, Adventures are actually puulH becaUH 
you have to dllcover which way the pieces (actions. 
maoipulaUODI, 1118 of mq1c wards, etc.) fit toplher In 
order to aathar your treuurn or accompllab the mi. 
1ion. Llka a puzzle, there are a number or ways to ht 
the pieces loaelher: playen who have found and 
stored all the lrea8U1'91 (tbllre are 13) or Adventure n 
may have dona 10 In diff81'911t ways. 

In flndina bow Iba plllCll ftt. you will be forced to 
deal with unexpected eventa, apparent dead ends and 
Scott"• humor. which bi one of the bell parta or Iha 
puzzles. 

U you MID lnlo a barrier Ilka not be1nB able to 
diacover more rooms. doa' l llve up. Play the same with 
some friends: -limn they'll think or thlnas you 
haven"t tried. 

While I pondered how lo reach the lhrone room 
which I was sure conlalnad lhe treasures ofCroesus 
the fog grew thicker and the hours passed. I reolized I 
would nol be able to oulwil Adams lodoy... bul maybe 
lomorrow. I marked my prnenl JocoUon on my tattered 
map and IJason the Jons lrip lo lhe surface. As l dro,
sed myself o!f lo bed. l lhousht about olher pouible 
Adventures. 

But enough for lonJaht. Tomorrow - anulher 
crock ot the chasm. - by Ken Mmur 

Reprinled wllh 119Mnialon fMtia 
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"A manual trimpot for adjus ting 
metronome bea ts is connected to Z13." 

like a triplet metronome, for example. The IN 0 is the status of the hardware metro
least significant three bits, D0-02, are a nome. It can have one of two values that 
code for the note duration requested from must be continua lly tested In a wait loop by 
the metronome, as listed In Fig. 3. the software whi le the previous note Is 

Program Listing 2 

00108 •• PLAYBK •• 
08118 FAST PLAYBACK FOR PROGRAHMABLE SOUND GENERATORS 
88120 SYNCHRONIZING ON WHOLE NOTE IMPLEMENTED 
88130 TABLE OP ENVELOPE SHAPE/CYCLES IMPLEMENTED 
08140 MATT . ROBINS , 6/ 9/81 
08158 

EBBS 00160 ORG 8E0B011 'E 57344 OR - 8192 
DFEF 88178 CWORD EQU $-llH ' CONTROL WORD STORAGE 
DFf0 80180 CNll EQU $-10 11 , CURRENT NOTE DURATION 
DFFl 88198 LENV EQU $-0FH 1ENV. SHAPE/CYCLE , LEFT 
DPF2 ee2ee RENv EQU $- BEil RIGllT 
DFF3 88218 LCENV EQU $-BDH LEFT-CENTER 
DFF4 08220 RCENV EQU $-OCH RIGHT- CENTER 
OFFS 88238 CENV EOU $-0 811 ; CENTER 
DFF6 08248 KLSB EQU $-BAH ;K• VARPTR(A{B,B)), POKED 
DFF9 00250 FL EQU $-7 1 FIRST TillE TllROUGH FLAG 
DFFA 00260 K2 EOU S-6 ; EK+ (N+l) •2, ADDR. OF A( 9 , 1) 
DFFC 88278 K4 EQU $-4 1• K+( N+1)•4, ADDR . OF /\(0,2) 
DFH 09280 NOTES EQU $-2 1 ACTUAL NUMBER OF NOTES 

Program Us ting 2 Conrinues 

played. The computer spends most of Its 
time In the wait loop. If the value at the input 
port Is no longer equal to 255, then the 
previous note has ended and PSG registers 
can be updated to begin the next note. The 
first entry In updating Is the control word via 
the OUT 0 command, which resets the 
metronome status to 255. 

The OUT 1 command Is the address latch 
for selected PSGs. It Is equivalent to bus 
control 1 (BC1), described in the PSG Data 
Manual. As implemented in the music 
board, the microprocessor can address 
PSG registers 0-13. OUT 2 next latches ac
tual data Into the selected register. When
ever an OUT 1 or OUT 2 signal is received, 
the music board sends the required bus 
direction (BDIR) signal to the PSGs, as 
described In the manual. This assures that 
the data on the microprocessor bus gets 
latched by the bid irect ional buffers of Fig. 
1. Final ly, OUT 4 is a RESET signal that sets 

- ATTENTION ALL TRS-80@OWNERS-

No matter how your Model I, II , or Ill is used, whether it be business 
or pleasure, th is product can benefit you. 

The FATIGUE FIGHTERrM reduces the operator fatigue 
(irritated, watery eyes and headac hes) caused by the harsh white 
video display thereby making computer use more efficient and/ or 
enjoyable. The graph at the r ight will help explain how it works. 
Superimposed on the standard eye sensitivity curve is the band pass 
curve of the FATIGUE FIGHTERrM as recorded by a 
spectrophotometer. A marker is also on the graph at the ideal 
psychological tolerance color. As you can see, the green color of the 
FA TIG UE FIGHTERTM takes advantage of both eye sensitivity and 
psychological tolerance to make the display less irritating. 

The FATIG UE FIGHTERrM is made of tough·Ya inch thick acrylic 
sheet which adds absolutely no distort ion or fuzziness to the display 
and is industry proven to be an excellent material for optical fi ltering 
(e.g. lenses for laser safety goggles). It installs easily on all three 
TRS-80® models with a pressure sensitive adhesive which will not let 
the filter fall off yet allows easy removal if necessary. Finally, the black 
and silver border design makes it a perfect match for the computer 
styling. 

If you want a FATIGUE FIGHTERTM of your own but prefer not 
to order by mail, check with your local computer stores to see if they 
have them in stock . Otherwise follow the ordering instructions below. 

TO ORDER· Sen d Name & Address Typed or Clear ly Pr lnled with Chetk or Money Order 1u.S. FUNOSJ !or 
• Sl4.95 Each. Including Sh ipping . Can•dlan Orders add SI .00 Each. Al l Olher Foroign Orders 

Add S2.00 Eich lor Shipping. NO CREOIT CARO ORDERS. COD's JU.S. ORDERS OHLYI "' S1.50 
TRS-80 IS A Addllional Per Order & are Accep led by Mail or by Calli ng 904318·2494 9.5 M·F. Florida 
TANDY CORP. Residenls Add 4°, S•les Tax. 
TRADEMARK. A L L MAIL ORDERS MUST B E SEN T TO THE U.S. A DDRESS 

8~ ~ ] SOUTHERN INNOVATIVE DESIGN 
• 1520 NORTHEAST 12TH STREET 

GAINESVILLE, FLORIDA 3260 1 ,...35 

- - -- DEALER INQUIRIES INVITED----
CANADI AN DEA LERS ONLY- For pricing and ordering Information contact: 
MICRO- COMP ENTE RPRISES. 955 Brock Rd . S .. Unll 3. Pick.,ing . Ont. LI W 2XQ Phone 4>6 ·839-4561 

MAX 

"' "' c: 
0 
c. 

"' "'a: 

. "' =: 
c;; 

"' a: 

Psychologi ca l 
Tolera nce Color 

FATIGUE FIGHTER1M 
Spectral Curve 

Violet Blue Green 

Eye Sensitivity 
Spectra I Curve 

/ 

Yellow Orang e Red 
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"A special feature 
of the music board 
is its unique hardware metronome." 

A9 AS BDIR BC2 BCI DA7-DAO 

R7 

BUS CONTROL 
DECODE 

CHANNEL A TONE PERIOD 

CHANNEL B TONE PERIOD 

CHANNEL C TONE PERIOD 

NOISE PERIOD 

ENABLE 

CHANNEL A AMPl.ITUDE 

CHANNEL B AMPLITUDE 

CHANNEL C AMPLITUDE 

ENVELOPE PERIOD 

ENVELOPE SHAPE/CYCLE 

110 PORT A DATA STORE 

1/0 PORT B DATA STORE 

87 B6 B5 B4 83 82 Bl BO 

Bl-DIRECTIONAL BUFFERS 

8-BIT FINE TUNE A 

4 - BIT COARSE TUNE A 

4- BIT COARSE TUNE B 

TUNE C 

4- BIT COARSE TUNE C 

CONTROL 

TONI 
A c B A 

L3 L2 LI LO 

L3 l2 LI LO 

L3 L2 LI LO 

CONT. ATT. ALT. HOLD 

8-BIT PARALLEL 1/0 ON PORT A 

8-BIT PARALLEL 1/0 PORT B 

RESET 
REGISTERS 

B 

REGISTER 
ADDRESS 
LATCH/ 
DECODER 

Fig. 1. Internal registers of PSGs. All register numbers in decimal. 
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"Before any sounds can be produced 
you must enter certain presets." 
all values of data in the PSG to zero. The ac

Progra m Listing 2 Continuecl tual value output by the computer via OUT 4 
H29e 	 = A(e ,9) FRO!! BASI C does not matter. 883S9 	 OR l<NDH PROG RAM 
8B3U 

E8ee D304 88329 OUT 14) ,A ;RESET PSG'S
A special feature of the music board is its 

unique hardware metronome. Inclusion of a EH2 3E97 99330 LD A, 7 ; INITIALIZ E CND WITH A 
E884 32P8DF 9830 LD (CND) ,A I WHOLE OOTEhardware metronome simplifies the soft· E887 DD2AF6DF 	 00358 LD IX, (KLSB) J ADDRESS OP A ( 0, B) 
E90B DD. E00 00360 LD c, (IX) 1ACTUAL NUMBER OF NOTES 
E08E DD4681 08370 LD B, (IX+l) > n A( 8,8) 

ware necessary for encoding music. The 
metronome has an adjustable trimpot tor E811 ED43FEDF 80380 LD (NOTES ) ,BC 1SAVE IN DATA TABLE 


E015 DD6EFE 88398 LD L, (IX-2) JDEl'TH OF l ST ARRAY DIM.
manually presetting the metronome rate . A E018 DD66FF 	 80489 LO R, ( IX-1) I FROH K-2 OF VARl'TR 
EBlB 29 08410 AD D HL,HL 1CALCULATE K2 
E01C ES ee428 PUSH HL

flashing LED gives a visual indication of 
quarter notes, or metronome beats. Actual E01D Dl 0043 8 POP DE 


E81E DD19 88448 ADD IX,DE ; I X STI LL CONTAIAS (~LS B )
note duration is software selected and en E820 DD22PADP 88458 LD (K2),IX tSAVE I N DATA TABLE 
E824 29 88460 AD D HL,HL ;CALCULATE K4 
E825 ES 08478 PUSH HL

coded in the least significant three bits of 
the control word, as Fig . 3 shows. For enter EB26 Dl 88488 POP DE 


E827 DD 2AF6DF 00499 LD I X,(RLSB) 1ADDRESS OF A(8,8)
ing a musical score, you can use the metro EB 2B DD! 9 	 09 59a ADD IX' DE 
EBlD DD 2 2PCDF 88519 LD (R4),IX 7SAVE IN DATA TABLE 
E831 810 208 00528 LO BC,2 1INITIAL VALUE FOR LOOP

nome in several ways: 
•To count time in the shortest units 00538 1BC•ARRAY INDEX TIHES TWO 

88548 ' IF INITIAL PRESETS ARE STATIC (808 CODE FOR TllE METRONOME)needed for a particular musical selection, 08558 ; THEN WllOLE NOTE IN (CND) IS APPENDED TO EACH CONTROL WORD 
E834 2AF6DP 88568 LOOP LD HL, ( KLSB ) 1CALCULATE ARRAY POINTER 
E037 09 U578 ADO HL, BC

for example 64th notes, with the software 
keeping a tally of notes. E038 7E 80580 LD A, IHL) 1POINT TO A(N,0) 

E039 32EFDP 88599 LD (CWORD),A 1ENTER INTO TABLE•With certain limitations, the metronome E83C £687 	 S8688 AND 7 ' )TEST FOR STATIC 
E03E 288C 00618 JR Z,STATIC I 808 IN BITS II, 1 AND 2 
EBO 32F0DP 98629 LD (CND) ,A 7SAVE CURRENT NOTE DURAT,

can count all the note durations, and you 
88630 i THE WAIT LOOP HOLDS BACR NEW NOTE UNTILL PR!lVIOUS NOTE HAS EXPIR!D. 

E943 DBB0 006 46 INLOOP IN A, I 9) 1HARDltARE INPUT LOOP
need encode only simultaneous notes in 
terms of the smallest note durations. E045 FEFF 00658 CP BFFH 

t847 28FA 08668 JR Z, I NLOOP , LOOP IF NOT READYYou can bypass the metronome altogeth E049 7E 	 80678 LD A,(HL} 1RELOAD A(N,8 ) 

E94A 1884 88689 JR OUTPUT 

E04C 3AF9DF 08690 STATIC LD A,( CND) 1LOOK UP CURRENT NOTE DUR. 


er if the software never tests the value of IN 0, 
or temporarily if software decodes 000 not as E84P 86 88708 ADD A,(HL) 1APPEND IT TO STATIC 

E050 0300 88710 OUTPUT OUT (8 ) ,A JOUTPUT CONTROL WORD128th notes but as Static or no advance of 99728 1 THE HARDWARE METRONOHE IS BEING REPEATEDLY LOADED WITH 
00736 CURRENT NOTE DURATION FOR STATIC (SIMULTANEOUS ) NOTES 
00749 

the metronome-governed by last note dura
tion. This gives simultaneous notes or 00750 I CALCULATE ARRAY INDEX FOR PSG ADDRES S SPECIFICATIONS 

£052 2AFADP 88768 LO HL,(K2) 1FROM DATA TABLEchords, wherein only the first of several E055 99 	 88770 ADD HL,BC ;POINT TO A(N,l) 
£856 7E 00780 LD A, ( HL) I" A(N,l) 
E857 FESl 887 90 CP l 1TEST FOR OOUBLE 

simultaneous notes is encoded with the 
(shortest necessary) note duration, and the E859 2826 88888 Jll Z,DOUBLE PSG REGISTERS 

E85B FE03 88819 CP 3remaining notes have a 000 code. Bypassing E05D 2822 	 90828 JR Z ,DOUBLE 
USF PUS 08838 CP 5 
£061 281E 00840 JR Z,DOUBLE

the metronome is also useful for inputting 
initial PSG specs-presetting the PSGs 00858 1 TEST FOR PSG REG. 13, ENVELOPE SHAPE/CYCLE 

EB63 fE80 88868 CP 13 ;PSG REG. 13?at the beginning of a musical selection. E865 2836 	 88878 JR Z,ESC ;FOR FURTHER PROCESSING 
80888 r 

E867 0381 88890 OUT ( l ) ,A 10UTPUT ADDRESS FOR ANY 
If you use the metronome to keep track of 

all notes, a slight complication occurs 00908 ; OTHER SINGLE PSG REG . 
88918 TEST WHETHER JUST ADDRESSED PSG REG. 6, NOISE PERI OD,whenever different PSGs are selected for 88928 WH I CH MUST TRIGGER ENVELOPE SHAPE/ CYCLE AUTOHATICALLY 

E069 FE86 	 80938 CP 6 
00940 CALCUl.ATE POINTER TO ARRAY MEMBER CONTAINING PSG DATA 

the two or more simultaneous notes. Soft
ware must keep track of the current note 

Program Listing 2 Continues 
duration for the first note and re-output the 
control word tor subsequent Static notes, 
using saved current note duration (but dif
ferent PSG select) instead of the 000 code. 07 06 0 5 04 03 02 0 1 DO---.- In other words, the 000 code is never output OUTO Control Word. L A X X C note duration 
to the metronome; software always ap A 1 selects, a O deselects a left, right or center PGS. 


X = does not matter jreserved tor left-center and right-center PSG].
pends the current note duration code to all 
simultaneous notes. IN 0 Status of Hardware Metronome. 

Previous note st Ill active: 1 1 

Circuit Description Previous note has ended: 0 

Figure 4 shows the schematic of the OUT 1 Address Latch for selected PSGs. 

music board. The clock circuitry is from the 
PSG Data Manual. It contains a popular col

PSG register 0: 
through register 13: 

O 
O 

O 
O 

O 
O 

O 
O 

0 0 0 
0 

0 

or burst crystal in a standard tank circuit. OUT2 Data Latch lot PSGs. Data range: 0-255, as required. 

The crystal's fundamental frequency is OUT4 Reset all PSGs. Sets all values of data to zero. 

divided by two by Z2.A, a 74LS74 flip-flop. The actual value output via OUT 4 does not matter. 

The resultant frequency of 1.7897725 MHz 
is supplied to each PSG, where it is divided Fig. 2. Input/output port assignment 

down to produce tones and noise, and to 
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advance envelopes. 
Z6, Z7 and ZS decode the address bus for 

port mapping. Z3 and Z4 gate the micro· 
processor IN and OUT signals to give the 
port assignment listed in Fig. 2. The micro
processor data bus is connected to each 
PSG as well as to Z9, a 74LS374 Latch. Z9 
stores the control word that enables PSGs 
and latches a request onto the metronome. 

The hardware metronome relies on Z13, a 
555 timer, to provide the clock. A manual 
trimpot for adjusting metronome beats is 
connected to Z13. Timer output goes to two 
cascaded binary counters, Z11 and Z12. The 
eight binary outputs are applied to Z10, a 
74LS151 One-of-eight Data Selector. A three 
bit code latched to the address inputs of 
Z10 will select one of the eight counter 
lines. The selected line will appear at pin 6 
of Z10, for analysis by edge detector cir
cuitry utilizing a CMOS 4070 Exclusive-Or 
gate, ZS. 

A change of state, that is either a positive 
or negative transition, indicates the end of a 
particular note. The edge detector converts 
this transition to a short positive-going 
pulse which is applied to Z2b, a 74LS74 flip
flop that is armed by an OUT 0 command. 
Once armed, additional OUT 0 signals have 
no effect , and the flip-flop output stays 
positive until it receives the edge detector 
pulse. Thereupon the output goes low, per
mitting gate Z4 to ou~ a high level signal 
to transistor 01 if an IN 0 signal is received, 
as during the software wait loop. The 
2N3904 npn transistor 01 is wired in an 
open-collector configuration; a high level 
applied to its base will give a true low at 
microprocessor data bit DO, whereas a low 
level on its base will give a high-impedance 
output that does not affect the data bus. ln 
response to an IN 0 command, the data will 
yield 254 if DO is at logic level low, and 255 if 
DO is at high impedance. 

The LED is connected to the counter line 
for eighth notes. This gives a short flash 
every quarter note. 

The nine-voice PSG music board draws 

02 01 DO 
1 Whole note 
0 Half note 

0 1 Quarter note 
0 0 Eighth note 

0 16th note 
0 1 0 32nd note 
0 0 64th note 
0 0 0 12Bth note (or Static-no advance) 

Fig. 3. Metronome codes 

..-See Lisr of Advertisers on page 354 

about 250 mA at 5 VDC. This can be con
veniently obtained from an AC Adaptor 
such as the Radio Shack Cat. No. 270-1551, 
300 mA at 9 VDC, plugged into the voltage 
regulating circuit shown on the schematic 
of Fig. 4. If you expand the music board to 
15 voices, or five PSGs, the power supply 
will have to be larger because each PSG 
chip draws 45-75 mA. Expanding the music 
board to 15 voices is straightforward; it in
volves connecting the unused outputs of Z9 
lo AS of each PSG: 04 for right-center and 
05 for left-center PSG, and employing a five 
to two stereo mixer such as that shown in 
Fig. 5. Encoding of 15 voices will require 
more RAM. A 48K TRS-80 will accommodate 
a 5-10 minute multi-part musical score, 
played at average tempo. 

The parts list is given in Fig. 6. The fin
ished nine-voice PSG music board is shown 
in Photo 1, wire wrapped on a Vector board. 

Metronome Limitations 

If you use the metronome to count only 
the shortest time intervals necessary for a 
particular selection, say 64th notes, the 
considerations below do not apply . 
However, if you use the metronome to 
count all the notes of a selection, some 
limitations apply: you must break certain 
sequences of notes down into proper ele
ments to assure correct counting. 

Fig. 7 is a partial timing diagram showing 
how the different note-duration outputs are 
available from the metronome simultane
ously. The diagram applies to the 74LS93 
binary counters used In the metronome's 
construction. The metronome always 
counts between transitions, either positive 
or negative. For example, if you start on the 
plateau of a quarter note followed by an 
eighth note, time proceeds along the 

COLOR COMPUTER USERS ••. YOUR EXCLUSIVE MONTMLY MAGAZINE 

the RAINBOW 
HAS A POT OF GOLD FULL OF 

• Programs 
• Hints and Tips 
• Helpfu l U t ilit ies 
• Honest Reviews 
• New User T;,.1torials 
• Software Oiscou r~!s 

"In line 13, 
three simultaneous notes 

can be triggered . .. " 
quarter note plateau until the first transition 
is encountered; then the metronome jumps 
to the output labeled eighth note and pro· 
ceeds along this plateau until the next tran
sition. For any transition, the IN 0 value will 
not be equal to 255, so that software can 
load the next series of specifications. 

Certain note sequences must be pro
grammed in time units that the metronome 
can handle without error. Fig. 8 shows two 
examples. In general, if a short, syncopated 
note precedes a longer note, you must 
break up the longer note into shorter tied 
notes. In actual programming this rarely oc
curs; moreover, the reverse-longer note 
followed by much shorter notes-gives no 
problem. 

You should synchronize the metronome 
with the longest note possible, by output
ting a whole note rest before the musical 
selection begins. This will assure that all 
note outputs are initially at a low logic level, 
and that the metronome will begin counting 
on the downbeat. 

Testing and Programming 

After performing continuity tests and in
serting the ICs, you can obtain some 
sounds from the music board. The easiest 
approach is to enter from the keyboard a 
series of OUT 0, OUT 1 and OUT 2 state
ments for the control word, PSG register ad
dress and PSG data respectively, as shown 
in the example of Fig. 9. Before any sounds 
can be produced, you must enter certain 
presets, such as those in lines 1-3. After a 
note is specified, as in lines 4 and 5, the 
envelope must be triggered by addressing 
PSG register 13, envelope shape/cycle. 
Since line 3 selected envelope control, a 
note will not be struck unless PSG register 

Th• RAINBOW is devoted only to the TRS-60' COLOR 
COMPUTER• It 1s 'he magazine that will help you get the 
mosl oul ot your Cotor Computer whettler you're 
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"These specifications are sufficient 
to encode a multi-part score . .. " 
13 is addressed. In line 13, three simultane
ous notes can be triggered this way. 

The simple example above makes no use 
of the metronome, since no software was 

employed to analyze the metronome code 
or to sample IN 0, the metronome status 
port . Shortly, I will discuss a PLAYBK driver 
which will accept a three-dimensional array 

similar to the one shown on Fig. 9, but with 
several simplifications. The following 
points summarize the requirements for a 
three-dimensional integer array A% (X,2): 

3.5795 4 5MHl 
7 8 0 5 ,--1111-----+---~_L 

9VDC IN IN OU T 
vcci 20 p F 

33µFl ~_l_----> vcc IOM 

:& 50pf'I i 

I 

3 00 '1 l oil I 7B 9 7725 Mth. 

IN z 1>o-=-e_.__1"--11 z I >o.:clO:______;>~ ,_5____13_, ZI >c>-"~-----C_L_O_C_K--~ 

OUT 
vcc 

12 
>-- 1 _ 

II 
>--

• 
26 

~+-c •O 5 

z7 \...• 

~H> • ._.:.__,; 

2 

• 
' Z3 

- ~"10 13 

II 

" Z2 • 

-'-H> • l 

~f-{:: 4 2 

-+-t> 2 I 

OUT 2 10 
l z3--.....,.e__o_u_r_1_o_R_o_u_T_2---~ 

07... .. Z10. 
DO 

-
VCC ~ 4 OUTt 
~ -2.J 2 4/J<r--.-----1------------------~ 

- - - ----1'- ~~J-~8 
10 

2 :za 13 _/ 

I 1-1_1-1----!-'-'12_.----..... OUT 4 ,--,...+-+-+-+-1-<7 ~ ~ ~ T11"I z3'),.- ...-- - -+--------- --------+--+--+--0 
~ RESET +--1r-t-+-~1 20 1•e -

•- -7 ~ 
16 --

vccw 
• i,. 

~--+----+----------+-------+----------------------+-+--<f-++-<B7

: ... Z/ 5. 
DO 

3 
II 

ZI 
,_ ~ 

17 CENTE~ 

vcc PS G 
19 4 t-,. 

r• I•IK17 

~ LC} '--
~ RC OP TIO NAL 

;.. 50K Z 13 .l--
~ Z9 • • 

I 20 11• 

vcc 

j,. 15

• 1 2 I2 ! l1-1F,. ' J~ ~ 
~ ~ II 14 Ii 

Z IO 

151 4 13LJ 

Zll 
" 

z12 

~ 2 " --
~7 • 3 2 I 1· 9 :JI • 

9 ~:Y
J 

' - 07. .... Zt 6 . 
>- DO 
IG-
17 RI GHT 

PSG 

LI28 t h NOTE 

I 20 11• 

A7 

A6 

A5 

A• 

A3 

A2 

A l 

AO 

0 7 

DO 

07 '.! 

0 5 '..! 
0 4 

03 -
0 2 .!. 
0 I 

0 0 

~ 
3

Z3 
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-• 
.?.... 

IK 

,7 
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IK 
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Fig. 4. PSG music board schematic 
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"Only the shortest time intervals 

are encoded explicitly . .. " 

•The three dimensions are assigned as ing PSG registers_ Only the MSB reg
follows: A%(N,O)=control word; A%(N,1)= isters 1, 3 or 5 need to be addressed via 
PSG register address; and A %(N,2) = PSG A %(N, 1 ); the corresponding A %(N,2) 
data. should contain the entire code for the 
• A%(0,0) contains the number of notes desired note frequency. 
to be played. A%(0,1) and A%(0,2) are un •The driver automatically triggers PSG 
necessary although they may be used for register 13, envelope shape/cycle, when
identification. ever a note is to be output (registers 1, 3 
•The PLA YBK driver automatically per or 5) or whenever PSG register 6, noise 
forms double loads to the tone-general- period, is loaded. 

10,...F 

~LEFT 

STEREO OUTPUT2.2K 

10,u.F 

~RIGHT 

Fig. 5. Stereo mixer for a 15-voice PSG music board 

LEFT-CENTER 

LEFT 

CENTER 

RIGHT 

RIGHT - CENTER 

IK 

2.2K 

IK 

•The driver does not execute any data 
sent to PSG register 13, envelope shape/ 
cycle, but stores them in a lookup table. 
The most current values in the table trig· 
ger notes and noise automatically. 
•You enter the score from left to right, in 
a "parallel" fashion, similar to the way a 
keyboardist would play a score. 
•The first of simultaneous notes re
quires a metronome code that reflects 
the shortest of the simultaneous notes. 
The other notes, including the shortest 
ones, use 000 for the code. Thus only the 
shortest lime intervals are encoded ex· 
plicitly; the longer notes will sustain 
automatically until reloaded. 
•You can obtain tied notes by tem
porarily outputting an appropriately dif
ferent envelope period, and reloading the 
usual envelope period afterwards. 
•You can obtain rests by turning off a 
particular channel: temporarily load its 
amplitude register with 0000, and then 
reload it with the usual value afterwards. 
These specifications are sufficient to en

code a complicated multi-part score, but it 
is a time consuming task for anything but 
short selections. 

IC Type Vee GND 
Z1 4069UB 14 
Z2 74LS74 14 
Z3 74LS32 14 
Z4 74LS02 14 
Z5 40708 14 
Z6 74LS04 14 
Z7 74LS30 14 
ZB 74LS138 14 
zg 74LS374 10 20 
ZlO 74LS151 16 8 
Z11, 212 74LS93 14 7 
213 555 8 4 
214, Z15, Z16 AY·3-8912 3 6 

Source Device 
1 VECTOR 51X1 POP Mount ing frame 
1 VECTOR 3677-60P DIP Padboard 
1 APP-924150-24 Interface cable 
1 APP·929836-05 Male header, straight, WW 

AS 272·1310 	 Color t>urst crystal, 3.579545 MHz 

2N3904 transistor 

7805 voltage regulator 


RS 271-219 50K one-turn trimpot 
1 LEO with mount 
6 Resistors. t k 1/4W 
2 Resistors, 2.2k 
1 each Resistors: 300 ohm, 330 ohm, 10k, 47k, 10M 
1 each Ceramic caps: 20pF, .001µF, .1µF 
3 or more Decoupl ing caps, 0.1 or 0.22 µF 
1 each Tantalum caps: lµF, 3.3µF 
2 Tantalum caps, 10µF 
1 Electrolytic cap, 50µF/25V 
1 AS 274·332 Aud io jacks, dual 
1 RS 270-1551 Power supp ly, 9V at 300 mA 
1 Switchcraft 722A Power supply 1ack (small pin) 

Fig. 6. Parts list for nine-voice PSG music board 
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Software 

Program Listing 1 shows a short Basic 
calling program and two machine-language 
drivers, PLAYBK and RNDM, encoded in 
Data statements. The Basic program trans
mits two variables to the USR subroutines: 
a flag to prevent reinitializing certain 
values, and VARPTR of A%(0,0), the first 
member of the three-dimensional integer ar
ray containing the notes. The PLAYBK 
driver also needs the value of A%(0,0), the 
actual number of notes, so it is defined in 
line 840 of Listing 1. Initializing certain 
variables in line 70 prevents the array from 
being dynamically relocated by the Basic 
interpreter after the first loop through the 
program, and may be omitted. 

Program Listing 2 is an EDTASM source 
file for the PLAYBK driver. It accepts the 
three-dimensional array from Basic and 
sends the proper sequence of PSG ad
dresses and data to the output ports, as 
well as reads the metronome status via an 
input port, as specified in Fig. 2. 

At top of PLAYBK is a data table with 12 
entries. Five of these are envelope shape/ 
cycle specifications for PSG register 13. 
These are output automatically after notes 
or noise, because they trigger the en
velopes. Data table entries K2, K4 and Notes 
are calculated array parameters. Program 
lines 350-510 perform these calculations. 
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End the mess of paper from your desktop 
printer. Paper is fed from under the printer 
and allowed to stack neatly behind your 
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Microline80, etc . or Large for printers such 
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Sarne as original cartridge, with the additional feature of ' 'Mobis'' loop which turns the ribbon 180° after each run through the cartridge extending rib
bon life. As you know MX-80 cartridges cost $15.00 from most sources . but these are only $10.95 each or save even more by buying 3 at $29.95. 
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First in 
Its Class 

and 
Looking

for "The wait loop prevents the output 
Work. 

until the metronome status indicates 
that previous note has ended." 

LD 	 HL, (K4) 
JI.DD 	 ffL,BC 
LO A, (~L) 
OUT 12),A 
CALL Z,TRIGG 

; CONTINUE PROCESSING ARRAY 
CONT INC BC 

INC BC 
LO HL,INOTES) 
ADD BL,BL 
XOR I\. 
SBC BL,BC 
JR NZ,LOOP 

RETURN RET 
1 A CONTAINS PSG REGISTER NUMBER 
DOUBLE 	 OUT Ill ,A 

LD E,11. 

LD IX, (K4) 

ADD IX,BC 

LD A, (IX+l) 

OUT 12) ,I\. 

DEC E 

LD A,E 

OUT (1) .A 

LO A, IIX) 

OUT 12) ,I\. 

C\LL TRIGG 

JR 	 CON"!' 


' 
1 ROUTINE TO ENTER ENVELOPE 
; FOR SUBSEQUENT AOTO"A'l'IC 
ESC 	 LD A, (CWORil) 

LD E,A 
LO BL, (l'l4} 
APO HL, BC 
LO A,(HL) 
LD IY,LENV 
l!IT 7,E 

CALL FILL 

BXT 6,E 

CALL .!'ILL 

BIT 5,E 

CALL PILL 
BIT 4,E 
CALL FILL 
BIT 3,E 
CAt.L FILL 
JP CONT 

' 
FILL 	 JR NZ,SET 

INC IY 
RET 

SET 	 LD (IY ) ,A 
JNC IY 
RET 

SUBROUTINE TO TRIGGER ENVELOPES USING TABLE EllTRtES 
; PROPER ENVELOPE SHAPE/CYCLE IS 
TRIGG 	 LO IJ', LENV 

LD A, ( CWORil) 
LD E,A 
BIT 1,E 
LO D,89H 
Cl\.LL EXAM 
BIT 6,E 
LO D,48H 
CALL EXAM 
BIT 	 5 ,E 
LD 	 D,2BH 
CALL 	 EXAM 
BIT 	 4 ,E 
LD D,ue 
CALL EXAM 
BIT 3 ,E 
LO D,B 
CALL EXAM 
RET 

: 
EXAM 	 JR NZ,BIG~ 

INC IY 
RET 

r MUST APPEND CND TO ANY CONTROL 
HIGH LD A, (CND) 

ADD 	 A,D 

OUT 	 (8) ,A 

LO A,13 
our {l) ,A 
LO A, (IY) 
ODT ( 2> ,A 
INC IY 
RET 
END 

1CONTINliE 

SBAPE/cYCLE INTO TABLE 
OUTPUT WI'l'll WISE OR TONES 

1CURRENT CONTROL WURi) 
1IllTO E 
1CALCULATE A(N,2)•DATA 

1 • A(ll,2) 

I POINT TO TOP OF TABLE 

1TEST WHETHER LEPT PSG 

I WAS SELECTED 

I UPDATE TABLE IF NZCESS, 

1RIGHT PSG SELECTED? 


1 LEFT-CENTER? 


;RIGHT-CENTER? 


1CEllTER PSG? 


1BACi TO LOOP 


1JP IF BIT SET 

1 TABLE POINTER 

1TO ROUTINE 

1UPDATE TABLE ENTRY 


1TO ROUTINE 


1FROll DATA Tl\BLE 
;POINT TO A(N,2) 
1• A(N,2 ) 
1OUTPUT PSG DATA 
1FROll CP 6 I NSTRUCTION 

IF NOT AT END 

OUTPUT TO EACH PSG 
1POI NT TO 'l'l)P OF TABLE 
1CURRENT CONTROL WORD 
1INTO E 
:LEFT PSG SELECTED? 
r• 10088800 
;EXAMINE IT 
rRIGHT PSG? 
1• 8109BH8 

rLEFT-CENTER PSG? 
r• 001HUB 

tRIGBT-CENTER PSG? 
1• eeneeu 
1CENTER PSG? 
1• HBBlHB 

1TO CALLING PROGRAM 

1IF BIT SET 
1APVANCE TABLE POINTER 
I TO SUBROUTINE 

WORD FOR TRE "E'!'JlONOllE 
1FROM TABLE 
1APPENO CIID TO SINGLE 
1 PSG SELECT IN D 
rOUTPUT CONTROL WORI) 
I FOR SINGLE PSG 
1PSG REG. lJ 
rAPDRESS IT 
rGET PROPER ENV. SHAPE 
rOUTPUT IT AS DATA TO PSG 
tPOINT 'l'I) NEXT TABLE ENTRY 
J TO SUBROUTINE 

;ADVANCE ARRAY POINTER 
; BY TWO (INTEGER ARRAY) 
1NUllBER OF NOTES 
;DOUBLE IT 
; CLEAR CARRY 
1EllO OP ARRAY? 

r BACI( TO BASIC 
1,3, OR 5 

r•A(N,l) OUTPUT PSG REG, NO. 
rSAVE A IN E FOR DECREMENT, 
r PROM DATA TABLE 
rBC•ARRAY POINTER 
1• A(N,2), llSB DATA 
10UTPUT llSB DATA 
1POINT TO LSB REG. 110, 
11\.•PSG REG. NO. 8, 2 OR 4 
10UTPUT PSG REGISTER NO. 
1• A(N,2), LSB DATA 
I OUTPUT LSB DATA 
1TRIGGER ENVELOPE 

TRS.SO Model I, II, Ill 

Five multiple regression procedures 
(including stepwise, backward elimination, all 
subset, and ridge). 24 transformations, com
prehensive data base manager (with search 
and sort}, descriptive statistics. hypothesis 
testing (7 tests), time series analysis (7 
models). random variate generation, discrete 
probability distributions, sampling distribu
tions, nonparametrics (5 tests), and com
plete documentation. 

Complete package with manual - $125 
To order, send payment plus $2.00 shipping 
and handling to: 

Quant System.a 
P.O. Box 628 


Charleston, S.C. 29402 

..-194

803-571-2825 

S.C. residents add 4% sales tax 


Overseas orders add $7 for shipping 


0

• 'in'ci~s~d·i; n'.iy 'ch~~k '1~r· ;569.85~ ·'' · · · · ·. 

plus $11 .90 for shipping and handling 


MX-80 Complete Printer Package 
Visa Master Card Check 

COD Wue Tran$fer11ess 2''-> 
Cre•lll Cara No E•P Oare __ _ 

Na<ne 

Aaoress 

C11y ________ State _lop 

PMne )__ 
• New Jersey Residents add 5% Seles Tu 

Program L1strng 2 Continued 

EB6J! 2AFCDF 00958 
E06E 09 08960 
EB6P 7E 00970 
EB7B D302 009S0 
EB72 CCDlE8 00990 

01008 
E07 5 03 01010 
E076 83 01020 
E871 2APEDF 01030 
E87A H 01040 
E07J! AF 01050 
E97C £042 81860 
EB7E 2884 01870 
EeBB C9 01060 

01090 
E88l 0301 01100 
E883 SF 01110 
El84 DD2AFCDP 01120 
E888 DD09 01138 
E08A DD7EB1 01140 
E080 0302 81150 
E08F lD 81160 
E0t0 71! 81170 
E991 D3Bl 811811 
EB93 OD1EH 111190 
EB96 0382 01280 
£898 CODlES 81219 
E09B 1BD8 81228 

Bl23 I 
01248 
01251 

3AEPDF 01268 
5F Bl2H 
2APCDF 01280 
89 8 li98 
7E 81300 
FD21FlDF 01310 
CB7B 81320 

BlJJB 
l!IAC CDC6E9 01348 
EBllF CJ!13 1135B 
EBBl CDC6EI 81368 
EBB4 C86S 01370 
EIB6 CDC6EI Bl380 
EBB9 C863 01398 
E0BB Cl>C6E9 01480 
EBBE CJ!5S 01410 
E0CB CDC6E9 01420 
EBC3 C315EB 81430 

01448 
£8C6 2993 01450 
EBC8 FD23 01468 
E0CA C9 0147B 
EBCB FD71B8 01488 
E0CE FD23 01498 
E0DB C9 81500 

81510 
01520 
Bl538 

EBDl FD21FlDF 01549 
EDDS 3AEFDF 81558 
E0DB 5F 01560 
EBD9 CB7B 01570 
EBDB 1680 81588 
EBDD CDFDEB 01590 
E0E8 CB73 01 690 
EBE2 1640 01618 
E0E4 CDFDE0 Bl620 
E0E7 CB6B 01638 
E0E9 1628 Bl 648 
E0EB CDFDE0 01658 
E0EE CB() 01669 
E0r0 1610 Bl619 
E0r2 CDPDE0 816SB 
E0P5 CBSB 81698 
EBF7 1608 01799 
E0F9 CDFDE0 81718 
E8PC C9 Bl728 

Bl7 38 
E0FD 2903 91740 
E0FF FD23 Bl758 
£101 C9 01760 

01710 
El02 3AP0DF 01180 
El05 82 81190 

81880 
Ele6 DJBB Bl81B 

0182B 
El08 JUD 81S38 
U9A DJU 11848 
El0C FD1E00 81858 
ElBP 0302 01868 
Elll FD23 01870 
Ell3 C9 01880 
uee 81890 
ee0ee TOTAL ERRORS 
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"The random number generator 
may crash if too many values 

are rejected in a repeating loop." 
Current control word is stored under to the control word. The CND is the three bit 
CWORD. The program uses it to enable the metronome code, as listed in Fig. 3, that is 
proper PSGs, after current note duration automatically appended for any Simultan
(CND), also stored in the table, is appended eous notes that have been encoded using 

16th NOTE 

EIGHTH NOTE I..____. 

QUARTER NOTE I..________. 
HALF NOTE 

Fig. 7. Timing diagram for metronome based on 74LS93 binary counters. Only four of the 
eight available outputs are shown. 

1 .J WILL BE DECODED AS : 11 USE: 

11 J WILL BE DECODED AS : 11 .J USE: 

Fig. 8. Examples of note sequences that must be encoded in smaller time units 

Program Listing 3 

001ee , *• RNDM ** 
001U r ROUTINE TO GENERATE RANDO!! SOUNDS HIT!i DIGITAL MASlIN~ 
00120 ; MATT. ROBINS, 6/10/81 

E28S 00138 ORC 0E201R :•57856 OR -7680 
DFEF 00140 CHORD EQU 0DFEFH :CONTROL WORD STORAGE 
DFF6 00150 KLSB EQU 0DFF6H rl\DDRESS OF A(0,0) 
DFF9 09169 FL EQU 9DFF9H rFLAG.. e FIRST TIME TBROUGH 
DFFA 99170 K2 EQU SDFFAH rl\DDRESS OF A(0,ll 
DFFC 99180 R4 EQU 0DFFCH tl\DRESS OF A(0,2) 
DFFE 00190 NOTES EQU 0DFFEH ;MAXIMUM NUMBER OF NOTES 

09290 
E20 0 D304 00210 OUT ( 4) ,A rRESET PSC'S 
E202 3AF9DF 09220 LD A, {FL) rTEST FLAG = 0 
E295 B7 00230 OR A , IF FIRST TIME THROUGH 
E206 2BF 09240 JI! NZ ,BYPl\SS ri;>ATA TABLE ALREADY FILLED 

00250 ENTER INITIAL SEED FOR RANDOM NUMBER GENERATOR 
E298 ~DSF 00260 LD A,R 1FROM REFRESR REGISTER 
E20A FD2133E3 00270 LD IY ,RSEED :POINT TO RSEED 
E2BE FD7700 00280 LD ( IY) ,A rLSB 
E211 EDSF 00290 LD A,R ;ANOTHER HUMBER 
E213 FD770l 00300 LD IIY+l) ,A 1MSB 

00319 CALCULATE PARAl'lE~ERS FOR TABLE 
E216 DD2AF6DF 08320 LD IX, (KLSB) rADDRESS OP A{0,0) 
E21A DD6EFE 00330 LD L, {IX-2) ;GET DEPTH OF lST DIMENSION 
E21D DD66FF 00340 LD H.(IX-ll PROK K-2 OF VARPTR 
E220 ES 00350 PUSH HL ' 
E221 Cl 	 00360 POP BC 
£222 es 	 00370 DEC BC ;CALCULATE HO. OF NOTES 

00380 = ONE LESS THAN DEPTH 
00390 ,' OF FIRST DIMENSI ON 

E223 ED43FEDF 09400 LD (NOTES) ,BC 1SAVE IN DATA TABLE 
E227 DD?l00 00410 LD ( IX) ,C rLOAD A( 0,0) WITH MAX. NOTES 
E22A 007 001 00420 LD (IX+l) ,B FOR PLAYBK ROUTINE 
E22D 29 00430 ADD l!L,HL J CALCULATE X2 
E22E ES 99440 PUSH HL 
E22F Dl 00450 POP DE 
E2J 0 DD2AP6DF 00460 LD rx, {KLSB) 
E23 4 00 19 00479 ADO IX.DE 

Program Usting J Contrnues 

The Captain 80 Book of 

BASIC 
ADVENTURES 

EIGHTEEN ADVENTURES: 
D Atlantean Odyssey 
D Dog Star 

D Thunder Road 
D Deadly Dungeon 
D Revenge of Balrog 

D The Fortress at Times-End 
D Temple of the Sun 
D Lost Ship 

D Spider Mountain 
D Lost Dutchman's Gold 

D Journey to the Center of the 
Earth 

D King Tut's Tomb 
D Voyage to Atlantis 

D House of Seven Gables 
D Sorcerer's Castle 
D CIA Adventure 

D Arctic Adventure 
D Adventureland 

All these program listings plus 
an Adventure Generator not 
available from any other 
source! 

$19.95* 
Although all programs are 
written for TRS-80 Model I & 
Ill, these programs will easily 
convert to any other machine 

using Microsoft " BAS/IC 1. I 

!/ 
~ 
a 

, - · ~. , I filI 

~~ ..&,_ '::::>d}i 
Send to: 


80 Northwest Publishing 

3838 South Warner St. 


Tacoma, WA 98409 

(206) 475-2219 

Name____________ 

Address 

City 

State, Zip_________ 


Visa / MC 

Exp. Date___ 


*Please add $2 .05 for 

Shipping and Handling. 


,,.,. 329 
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"Thus, noise period registers 
are treated like tone period registers." 

Program L 1st1ng 3 Cont inued 

£23 6 DD22PADF 00•ae LO cx2i .rx 
E2 3A 29 00499 ADD HL,HL 
E23B ES 99500 PUSH HL 
E23C Dl 035H POP DE 
E23D DD2AP6Df 00520 LD IX, (XLSB) 
E241 DD19 09530 ADD IX,DE 
E2•3 DD22PCDP SS5•S LO (X4l ,IX 
£247 111218 00559 BYPASS LO DE,18 

09568 
09579 
H580 i 

iSAVE IN DATA TABLE 
iCALCULATE K4 

15AV& IN DATA TABLE 
1INITIAL VALUE FOR LOOP 
I fOR N~9 (PRESETS) 
I FRO!! BASIC 

Progra m Lis ting 3 Continues 

000. Program lines 580-600 test for the 
presence of the 000 metronome code. If 
found, lines 690-700 append the CND to the 
control word and output it in line 710. Thus, 
the metronome is repeatedly loaded with 
the note duration given for the first of sev
eral simultaneous notes, even though dif· 
ferent PSGs receive the simultaneous 
notes. 

If the next note duration is not Static, code 
000, the wait loop in lines 640-660 prevents 

----------------------------------, the output until the metronome status indi

What•sa 

Se111iDisk?'· 

The best disk emulator you'll find anywhere. It's a single 

512K byte memory board. (1 Megabyte on special order) It 
operates like a disk, except far faster. Your software is 
compatible with no modifications. 

No strings attached. No need for a special CPU. OMA, 1/0, 
or disk controller. No need to return your operating system 
disk. No changes to your present hardware. 

SemiDisk doesn't interfere with memory space, which is 
left totally free for the operating system or user programs. If 
you have an 8080. 8085. or Z80 CPU with CP/M 2.X on S-100. 
you can use it right now. (Available soon for TRS-80 Model 2 
and IBM Personal Computer.) 

Unmatched Performance: 
• 30 to 300 times faster than 8" floppies 
•Much faster than hard disks 
• Expandable to 8 Megabytes 
•Only 0.6 amps (typ) supply current for 512K 

(0.9 amps for I Megabyte) 

SemiDisk is the least expensive disk emulator per byte of 
storage. At $1995 for 512K, it's less than a third the cost of the 
closest competition. 

So compare price, performance, hardware requirements, 
flexibility, storage density, and expandability, and you'll 
select SemiDisk! 

P.O. BoxGGSemiDisk 
Beaverton, OR (503)

.-372 97075 642-3100Systems 
TRS-80 trademark ot Rad•o Shack - CP·M Trademark of D1g1tal Research 

cates that previous note has ended. Once 
the control word with proper CND is output, 
the enabled PSGs are ready to receive the 
next two specifications: PSG address and 
PSG data, encoded in array members 
A%(N,1) and A%(N,2) respectively. 

Lines 780-840 test for addresses to PSG 
registers 1, 3 or 5. These registers contain 
the most significant four bits of tone period, 
but the corresponding array member for 
PSG data will contain the entire 12-bit value 
that has to be separated into LSB-MSB and 
output to the double PSG tone period 
registers. A branch to Double accomplishes 
the double loads. Subroutine Trigg at line 
1540 triggers the tones by looking up the 
most recent envelopes in the data table and 
then outputting them to PSG register 13 of 
the proper PSG. 

Line 860 tests for an address to PSG reg
ister 13, envelope shape/cycle. Any entries 
to this register are not output immediately, 
but stored in the data table by a branch to 
ESC, line 1260. Finally, line 890 outputs any 
remaining PSG addresses, Including reg· 
isters 0, 2, 4, 6, 7, 8, 9, 10or11. If PSG reg· 
ister6 was output, as tested in line930, sub· 
routine Trigg is called, because a proper en
velope shape has to be output whenever 
register 6, noise period, is addressed. Thus, 
noise period registers are treated like tone 
period registers. Line 980 outputs the ac· 
tual PSG data, stored in array as A%(N,2), 
to any selected PSG register except 1, 3, 5, 6 
or 13. 

Lines 1010-1070 advance array pointers 
and test whether all notes have been 
played. If so, line 1080 returns to the Basic 
calling program. 

Program Listing 3 is the random note ar
ray generating routine, or RNDM. It creates 
a three-dimensional integer array. At the 
top of the listing is a data table that is 
shared with PLAYBK. First time through, 
the routine calculates array parameters K2, 
K4 and Notes. In this case, Notes is the 
maximum number possible after dimen· 
sloning the array in the Basic program. 
Lines 260-300 enter a seed for the random 
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number generator RAND by reading the ZBO 
refresh register R. 

After the first time through, the entry 
point to the RNDM program is at line 550. 
The ZBO register pair DE serves as an array 
index times two, since an integer array 
member occupies two bytes of RAM, and is 
initialized to a value that accommodates 
the initial settings entered via Data state
ments in Basic. Eight such presets were 
entered into the array in Listing 1, tines 
1160~1230. The RNDM routine builds the 
three·dimensional array starting with the ar
ray index N =9. In line 610 of Listing 3, a 
call to RAND produces the first random 
control word that is immediately entered in
to the array as A %(9,0). In line 650, a call is 
made to RAND to obtain a PSG register ad
dress. After rejecting non-applicable reg
isters, the random number becomes array 
member A%(N,1) in line 770. 

Logically it would follow that a third call 

"Since the PSGs use a logarithmic 
volume scale, the low volumes 

are disproportionately quiet." 
to RAND would give the PSG data, array of the entries, and thereby make the output 
member A%(N ,2). Unfortunately, such pure more pleasing acoustically. You can experi
ly random data do not sound pleasant. The ment with additional filtering , bearing in 
rest of the program performs "software mind that the random number generator 
filtering" to limit the randomness of some may crash if too many values are rejected in 

Control word PSG Address PSG Date Action 

1. 11111000 = 248 7 111000 = 56 Enable tones on all PSGs. 
2. 111 11000 = 248 12 0101 0000 = BO Envelope Coarse = 80, about 0.4 Hz. 
3. 11111000 = 248 8 10000 = 16 Chan. A volume is envelope-controlled. 
4. 10000000 = 128 1 1 C-4, MSB, from Left PSG. 
5. 10000000 =128 0 172 (dee) C-4 , LSB. 
6. 10000000 = 128 13 0000 Envelope Shape/Cycle: long decay. 

7. 01000000 = 64 1 1 E-4, MSB, from Rig ht PSG. 

8. 01000000· = 64 0 83 (dee) E·4, LSB. 

9. 01000000 = 64 13 0000 Trigger the envelope. 

10. 00001000 = B 1 1 G-4, MSB, from Center PSG. 

11. 00001000 =a 0 29(dec) G-4, LSB. 
12. 00001000 = 8 13 0000 Trigger. 
13. 11111000 = 248 13 0000 Retrigger the three notes. 

Fig. 9. Sequence of OUT statements needed to play three notes and a C maj chord 

We'll send you a plastic box of 10 Verbatim Data-Life Diskettes, ABSOLUTELY FREE ... when 
you purchase any one of the following three items: 

APPARATS NEWDOS/80®, 2.0 ............... ........ . $149.95 
HAYES SMART.MODEM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279.00 
ST80 m.................... ......................... 149.95 

COPYMODELW 

SCRIPSIT/VISICALC Q'; 


$20.00 
Works with all model Iii Visicalc/ scripsit 
and allows unlimited backups of master 
disks. Works even if you're already backed 
up twice. Simple 17 line program. 

TRS80 

AIR NAVIGATIONAL 

PROGRAM••• $39.95 


For FBO'S - Charter - Business - Personal. 
Plan trips anywhere in the contiguous U.S. 
Program produces pilot-oriented, nyable, 
printout of locations in memory, or that 
you input. Shows trip data leg-by-leg, with 
mileage between points, MC, Wind correc
tion, MH [, GS. fuel per leg, ETE, ETA, 
Total mileage, time, fuel, average GS, plus 
fuel management. 

Program requires 4BK disk and printer 

(Specify model I or Ill). Disk has over 200 
locations, expandable to 500. Send $5.00 
for sample printout and instructions. 

VERBAJlM<ll 
DATA-LIFE DISKETTES 

5"... $29.90 box 
8"... $39.90 box 

5" Diskettes come in reusable plastic stor
age box. 

LAYMAN'S GWDE TO 
NEWDOS/80, 2.0- $7.50 
An easy-to-understand, plain-English guide 
to the most commonly used features of 
NEWDOS/ 80. 2.0. 

ST80 m:~. $149.95 
Smart terminal communications package. 
Allows file uploading/ downloading. Emu
lates many different terminals. Total oper

ator control. (Written by Lance Micklus.) 
Includes FREE Diskettes. 

HAYES SMARTMODEM~•• 
$279.00 

Talk with other computers over regular 
Telephone lines. SMARTMODEM can auto 
dial - auto answer - repeat - allows for 
audio monitoring - programmable - is 
FCC approved direct-connect - Full or half 
duplex capability, 0 - 300 baud - RS-232C 
interface - seven status LED's. - (Includes 
FREE Diskettes) 

VISA • Mastercard - Money Orders 
COD. Allow 2 weeks for personal checks. 
Kansas residents add 3.5% sales tax. 

,,, 142 

'.A"r' .A.. IN'C. 
526 E. 4th Hutchinson, Kansas 67501 

316/665-3611 
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"The idea is to scramble 

the initial seed number." 


Prog1am Lisrmg J Continued 

E24A DD2AF6DF 
E24E DDl9 
E258 CDlFE3 
E253 007790 
E256 DD2AFADF 
E25A DDl9 
E2SC CDlFE3 

00598 
00688 
88618 
e862B 
88639 
88648 
08658 

LOOP 

LOOPl 

LD 
ADD 
CALL 
LO 
LO 
ADD 
CALL 

IX, (KLSB) 
IX,DE 
RAND 
(IX) ,A 
IX, (K2) 
IX,DE 
RAND 

1ADDRES5 OP A(B,11) 
1POINT TO A(N 1 1) 
1GET 1-255 
1ENTER A(N 1 0) INTO 
I ADDRESS OP A( B ,1) 
1POitiT TO A(N,l) 

ARRAY 

E251' E68F 08669 AND 15 'llAn TO GET e-1s 
E26l FE98 00679 CP 8 1REJECT IP REG. 8, 2 OR 4 
E263 28P7 BB688 JR Z,LOOPl I (HANDLED BY 1, 3 AND 5) 
E265 PE82 086 98 CP 2 
E267 2SF3 81788 JR Z,LOOPl 
E269 PE84 88718 CP 4 
E26B 28EF 08728 JR Z,LOOPl 
E26D FE8E 90739 CP 14 1REJECT Ir REG. l4 OR 15 
E26F 28E8 B8740 JR Z,LOOPl 1 (NOT USED) 
E271 FESF 88759 Cl' l5 
E273 2SE7 81768 JR Z,LOOPl 
E27 5 007788 88778 LO {IX) ,A iENTER A(N,l ) INTO ARRAY 

887 s0 , 
E278 DD2AFCDF 00190 LD IX, (1'4) 1ADDRESS OP A{ B,2) 
E27C DDl9 aeeu ADD IX,DE Jl'OINT TO NEXT A(N,2) 

98819 r FOR PSG REG. 7, MASR OUT TWO (OR THREE) NOISE ENABLES 
E27E n87 81820 CP 7 
E288 2882 89838 JR z,BITS6 JNEEDS 6-BIT VALUE 
E282 l8ll 11848 JR NEXT 1BYPASS lF NOT s 7 
E284 CDlPE3 18851 BITS6 CALL RAND 
£287 E63F 88868 AND JPH 111ASR TO GET H-63 
E289 4f 10876 l.D C ,A I SAVE IN C 
E28A E638 81888 AND 48 1 • B8111Sll, MASJt TO TEST 
E28C l'E38 39890 CP 48 J PORA •1 1 IN BITS 4 & ~ 

08988 ; A 56 INSTEAD OP 48 WOULD TURN OPP ALL NOISE CHANNELS 
E28E 2882 89918 JR Z,EQUAL 1MUST EQUAL llXXXX 
E298 lBF2 88928 JR BITS6 1NOT EQUAL 
E292 79 80938 EQUAL LO A,C f RESTORE As 0-6 3 
E293 l86E 80940 JR OUTl 
E295 FES6 88950 NEXT CP 6 1PSG REG. 6 NEEEDS 5 BITS 
E297 281E 0096' JR Z,BITS5 
E299 rESD 00979 CP 13 1PSG REG. 13 NEEDS 4 BITS 
E29B 2821 08988 JR Z,BITS4 

88998 1 FOR PSG REG. 8, 9 OR 10, MASK OUT LOWEST l\llPLITUDES 
E29D FESS 81881 CP 8 1A COHTAillS PSG REG . ND. 
E29F 282E 81819 JR Z,AMPL 
E2Al FES9 91928 C:P 9 
EU13 282A 81838 JR 'Z,AMPL 
E2AS FE8A 81840 CP le 
E2A7 2826 91859 JR Z,AMPL 

91968 ; FOR PSG DOUBLE REG. 1, 3 OR 5, ADD WEIGATS APPROPRIATELY 
81879 1 AND REJECT HIGHEST NOTES Ir MSB ~ e 

E2M l'ESl 81080 CP 1 
E2AB 2820 Sl099 JR Z,DBLEl 1WILL GET 14-3583 
E2AD FE83 01108 CP 3 
E2AF 2837 81119 JR Z,DBLE2 1WILL GET 14-767 
E2Bl FUS 91129 CP 5 
E2BJ 28H 91138 JR z,NOMSB 1llILL GET 14-255 
E285 1849 81140 JR OUTPUT 1DEFAULT FOR REG. 11 OR 12 

E2B7 CDlPEJ :ii~: llITSS CALL RAND I FOR PSG REG. 6 
E2BA E6lP 81178 AND lFB I f-31, S BITS 
£2BC 1845 11188 JR OUTl 

81199 I ELIMINATE SOME CLIC~S BY REJECTING SHORT ENVELOPE 
81218 I SHAPE/CYCLE CODES; 8888 THROUGH 8111, AND 1111 (BINARY) 

E2BE CDlFEJ 81211 BITS4 CALL RAND 1fOR PSG REG. 13 
E2Cl E68P 81228 AND BPH 11-15, 4 BITS 
E2C3 F£98 01238 CP 8 1ELIMINATE SOllE CLICXS 
E2C5 3902 01248 JR NC,RETEST 1>• 1818 O.X. 1 EXCEPT llll 
E2C7 l8P5 01250 JR BlTS 4 I GET ANOTHER 
E2C9 FEBF el26 S RETEST CP 8FB 1 • 1111 BINARY? 
E2CB 28Fl 8l270 JR Z1 BlTS4 1REJECT, SHORT CLICKS 
E2CD l834 81280 JR OUTl 
E2CF CDlFE3 81290 AJIPL CALL RAND rFOR PSG REG. 8, 9 OR le 
£202 E61F 81388 AND lFH 111ASl TO GET B-31 
E2D4 PE83 8UU CP 3 1REJECT LOW AJIPLITUDES, 
£206 38F7 81321 JR C,AMPL J < 3 
E2D8 1829 81330 JR OUTl 
E2DA CDlFE) 11348 DBLEl CALL Rll!ID 1PSG REG. l IS FULL-RANGE 
E2DD B7 81358 OR A rWITH ff•t, TEST FOR MSB•I 
E2DE 2819 U368 JR Z1 NOHSB 1IP NO MSB, REJECT HIGHEST NOTES 
E2E9 E6SF 81379 AND 9FH I 8-15 
E2E2 FESE 81388 CP 9EH 18-DH FOR KSB 
E2E4 3 826 01390 JR C,OUT12 
E2E6 18F2 9108 JR DBLEl 
E2EB CDlFEJ 81410 DBLE2 CALL RAND 7PSG REG, 3, LIMITED 
E2EB B7 81428 OR A FTEST POR NO MSB 
E2EC 280B 814J0 JR Z,NOMSB 
E2EE E683 8l440 AND 3 I B-3 
E2F0 FE03 81458 CP 3 1REJECT 3 
E2F2 3818 81468 JR C,OUT12 1AC:C:EPT 8-2 FOR MSB 
E2F4 l8F2 11478 JR DBLE2 

81488 J 
E2F6 CDlFE3 11491 NEll'L CALL RAND tGET NEW LSB IP NECESSAR~ 
£2F9 70 U5se NO"ss LD ll.L 1WlTI! H•B, TEST L 
E2FA FE8E 01518 CP 14 I REJECT IF < 14 
E2PC 38F8 81528 JR C,N.EWL 
E2PE 1883 81538 JR OUTl tBYPASS NEXT 

Progra m Listing J Continues 

a repeating loop. This is due to the fact that 
computer-generated random numbers are 
pseudo-random. 

The software filtering begins with line 
820, which tests whether PSG register 7, 
enable, was chosen. If so, then two of the 
three noise channels are shut off. I find it 
particularly pleasing if all noise channels 
are turned off, because noise tends to be 
overly loud compared to tones. After the 
noise channels are turned off, and a ran· 
dom number of tone channels are on, the 
resulting PSG data are entered into the ar
ray as A%(N,2) by a branch in line 940. 

Data for PSG register 6, noise period, are 
output without filtering. However, data for 
PSG register 13, identified by line 970, 
undergo extensive testing to eliminate nine 
of the 16 available envelope shapes. The 
eliminated envelope shapes, all sharp 
attack-decay combinations, produce clicks 
whenever envelope period is short. You can 
also force longer envelope periods when
ever a sharp attack-decay envelope is 
selected. 

Starting with line 1000, a test is made for 
amplitude register 8, 9or10. Since the PSGs 
use a logarithmic volume scale, the low 
volumes are disproportionately quiet. Pro
gram line 1320 rejects the lowest three 
steps of volume control, including 0000, 
which would turn a channel off. 

Multiple levels of software filtering are 
applied to the tone-generating PSG reg· 
isters 1, 3 and 5, starting at program line 
1080. Since the PSGs can produce frequen· 
cies above 110 kHz, I have limited the range 
to about 8,000 Hz, or B-8, by not permitting 
codes less than 14 for tone generation. 
Secondly, the coding of tones, if random, 
would produce too many low·frequency 
notes. Therefore, weights are applied to the 
three tone period channels. Channel 1 is 
"full range," channel 2 starts at about D·3, 
and channel 3 covers A-4 to B·S. Random 
data within these ranges are entered into 
the array as A%(N,2) for the appropriate 
MSB tone-generating register. The PL.AYBK 
routine resolves the entry into MSB and 
LSB and outputs these as a double load. 

Subroutine RAND generates the random 
numbers. The idea is to scramble the initial 
seed number extensively and to use the 
freshly.generated number as a seed for a 
subsequent operation. The interested 
reader might look up N. Wadsworth's 
RANNUM subroutine on p. 113 of "Z80 Soft· 
ware Gourmet Guide & Cookbook" (Scelbi, 
1979) for an alternative random number 
generator. 
· With the software presented, the nine· 
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SMALL 

118 SO. MILL ST 
PR\'OR, OK 74161 
(918) 82:i-4844 

ALL PRICES ARE CASH DISCO UNTED 3%. C.O .D . AND CHARGE ORDERS A RE 3% MORE . 

RETAIL LOCAT ION : 447 S. WOOD , PRYOR , OKLAHOMA 74361 


DON'T PAY 

MORE!! 


THERE'S NO 
SECRET 

Th ere 's no secre t as to why we can sell 
TAS-80 computer equipment for less. Low 
overhead - that ' s the reason - pure. sim
ple and straight ! As everyone knows, Radio 
Shack is a huge corporation .. . with huge 
expenses . We are able to buy the bare 
bones computers from Radio Shack . To 
these computers. we add ou r own memory 
ch ips. disk d ri ves . cables, etc. The result is 
a computer system wh ich is equal to , or in 
many cases, superior to the one you would 
ge t from Rad io Shack in both price and per· 
formance capabi li t ies . There is on e thing 
that you don· t get from Rad io Shack - their 
90 day warranty . What you get in its place is 
the exclusive 180 days American Smalt 
Business Computer ' s Warranty . So ... il you 
like the Rad io Shack computer , but don't 
like the price ...CHECK US OUT!!! 

16K RAM 
NOW ONLY 
$16.9j 

For MOD I. II, Ill Color Comp. 

American Small Business Com
puters is not an authorized Radio 
Shack Dealer . We do not offer a 
Radio Shack 90 Day Warranty on 
our computers. Instead, we offer 
the American Small · Business 
Computers 180 Day Warranty . If 
you have a problem with your 
computer , return it to us for 
about 48 hours. If we can't fix it, 
we ' II replace it! 

TRS-80 MODEL IITRS-80 MODEL Ill 

16K .... .. ... . .. . .. . .. .. ... . . .. .. . . .. .. .... $825 


48K ... .. .. . .. . .. . . . ... .. . ......... ... . ....$849 
 64K MODEL II 
48K 1 DRIVE ..... ...... ..... .. . . .. . $1499 


48K 2 DRIVE .. .. ..... ..... ... ......$1749 
 WITH ONE DISK DRIVE 

SJ28700 

COLOR COMPUTER 

MODEL I. Ill SOFTWARE 

•nUHHtlilllftftt!!llllll:; PROFILE .. . .. .... . . . ......... . ... ..$69.95

@mCllDAGClt:t•m••!!!! 
l!ICllliGllmDGl&IGmlll~S 


~us:1macac;;aaMMg 
 PROFILE Ill PLUS ... .... .. .... .$175.00
- VISICALE . ... ... . . . . ..... ... ... . . ..$87 .95 


VISICALE 111. .. ... .... ... ....... .$175.00 


SCR IPSIT . . ... . .. ... ... .. ... .. . .....$87 .95 

LEVEL 1 . . ...... ... . .........$318 


SCRIPSIT DICTIONARY.. .... $175.0016K LEVEL 1... .. . .. . .. .. .. .. ...... $335 

16K EXT . BASIC ..... ..... .......$435 
 SUPER SCRIPSIT ........... . .. . $131.00 


32K EXT. BASIC .. ........... ... .$520 

•TM T•ndy Corp.DRIVE 1•• . •.. . •••••••••••• .. ..••••••• $499 

,...217DRIVE 2, 3, 4 ........... . .. . .. ... ... $250 


CALL 918-82j-4844 



" .. the nine-voice or 15-voice PSG brand 
will play a continuously changing 
repertory of random sounds." 

Program Listing 3 Con/mued 

E300 CD1FE3 01540 OUTPUT CALL RAND ;FOR PSG REG4 11 OR 12 
E303 007700 01550 OUTl LO (IX) ,A 1ENTER A(N,2) INTO ARRAY 
E306 00369100 01560 LO (lX+l) ,0 SETING HS Bs0 
E30A 1806 01570 JR RETURN 
E30C 007500 01580 OUT12 LO (I XI, L 
E30F 007701 01590 LO (I X+l) ,A ;ENTER TWO BYTES INTO ARRAY 
E312 13 01600 RETURN INC DE ;ADVANCE ARRAY POINTER 
E313 13 01610 lNC DE BY TWO 
E3H 2AFEDF 01620 LO HL, (NOTES) 
E317 29 01630 ADD HL,HL 
E318 AF 01640 XOR A 1CLEAR CARRY 
E319 ED52 01650 SBC HL,DE I END OF ARRAY? 
E31B C24AE2 01660 JP NZ,LOOP 
E31E C9 01670 RET I BACK TO BASIC 

016 80 I 
01690 ; SUBROUTINE TO GENERATE A 16-BlT RANDOM NUMBER 

E31F 2A33E3 01700 RAND LO HL,(RSEED) JGET PREVIOUS RSEEO 
£322 060F 01710 LO B, 15 
E324 29 01720 RA ADD HL,HL 
E325 7C 01730 LO A,H 
E3 26 17 017 40 RLA 
E327 AC U750 XOR H 
£328 FA2CE3 01760 JP M,RB 
E32B 2C 01770 INC L 

E32C 10F6 01780 RB DJNZ RA 
E32E 2233E3 01790 LO (RSEED),HL 
E331 7C 01800 LO A,H 1FOR CONVENIENCE, PASS 
E332 C9 01810 RET 1 ALSO IN A 
E333 01820 RSEED EOU 1SEED FOR RANDOM NUMBERS 
0000 01830 END 
00000 TOTAL ERRORS 

voice or 15-voice PSG music board will play 
a continuously changing repertory of ran
dom sounds. You can enter your own array 
in Data statements to encode a musical 
score and employ the PLAYBK driver, but 
this method of entry is laborious. Jerry 
Yamaguchi has written a machine-l an
guage interpreter and a compiler, 2K each, 
that facilitates score entry. These pro
grams, together with instructions and five 
demo tunes, can be obtained on disk for a 
nominal fee by enclosing a SASE and con
tacting him at 2737 Butler Avenue, Los An
geles, CA 90064. • 

Source code listings 2 and 3 will assem
ble with two 'Field overflow' errors using 
Radio Shack's Editor/Assembler. This is 
due to a design flaw in the Editor/Assem· 
bier and not in the source code. The object 
code, however, will be written correctly. 

The DEVELOPMATE is extremely 
compact: Both the PROM programmer 
and the In-Circuit- Emulator are m one 

CONVERT YOUR TRS-80 MODEL-I OR Ill INTO A 

DEVELOPMENT small plastic box o nly 3.2" x 5.4" . A 
line-plug mounted power supp ly 1s 
included. The PROM programmer hasSYSTEM a "personality module" which defines 

Complete instruct ions and sample the voltages and connections of the 
schemati cs are included to help you PROM so that future devices can be 
design your own simple stand-alone accommodated . However. the sys tem 
microcomputer systems. THESE comes with a "universal" personality 
SYSTEMS CAN BE AS SIMPLE AS module which hand les 2758. 2508 (SK). 
FOUR !Cs one TTL circuit for clock 2716. 2516 (16K). 2532 (32K). as well 
and reset. a Z -80. an EPROM . and one as the new electrically alterable 2816 
peripheral interface chip and 48016 (16K EEPROMs) 

When the In -Cir cu i t-Emulation The COMPLETE DEVELOPMATE 
cable is plugged into the Z-80 socket 81. for Model I. with software. power 
of you r stand-alone system. the sys sup p ly. emulation cable . TRS -80 
tem becomes a part of your TRS-80: cable. and "u ni ve rsa l" personality
You can use the full power of your module . . . . . . . . . . . . . . . . . . $329 
ed itor/ assembler's debug and trace 
program to check out both the hard DEVELOPMATE 83. Mode l Ill vers ion. 
ware and the software. Simple test same as above . . . . . . S329 
loops can be used to check out the PM2 PERSONALITY MODULE for 
hardwMe. then the system program 2732A EPROM . . . . . $15 
can be run to debug the logic of your

Now you can develop Z-80 based . PM3 PERSONALITY MODULE forstand-alo ne device . 
stand-a lone devi ces such as games. 2764 EPROM . .. .. . .. . $15 
robots. instruments and peripheral Since the program is kept in TRS-80 
controllers. by using your TRS-80 as a RAM. changes can be made quickly 
development system . The DEVELOP ORIONand easily . When your stand -alone 

device works as desired, you use the MA TE plugs into the expansion con  INSTRUMENTS 
Developmate's PROM PROGRAMMERnector of your TRS-80 and adds 172 Otis Avenu e. Dept M . Wo odside. 
to copy the program into a PROM . PROM PROGRAMMING and IN CA 94062 
With this PROM . and a Z-80 in place ofCIRCUIT-EMULATION capabilities to (4 15) 851-1172 ,,, 151 

your system (with o r without expan the emu lation cable. your stand -alone Maste 1 Charge ano Visa phone otders accepted
device will work by itself.sion interface) . Cali fornia re51dents please add 6' % sales tax 
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SMALL
AMERICAN BusiNEss 

11 8 SO. MIll ST 

PRYOR, OK 74J61 
 COMPUTERS 
(918) 82 ~-4844 

ALL PRICES ARE CASH DISCOUNTED 3% C 0 D . AND CH A RGE ORDERS ARE 3% M O RE 
RETAIL LOCATION 44 7 5 . WOOD , PRYOR, OKLAHOMA 74361 

EPSON PRINTERS 

180 DAY GUARANTEE!!! 


We sell the complete EPSON line at the lowest prices! 

If you don't believe it, give us a call. But, just as important, we offer 

an unprecedented 180 Day Warranty! How do we do it? It's easy. 

We sell the most reliable printer in the world - EPSON! 

TRS-ao~ MODEL 1 

MINI DISK DRIVES 


Our M ini Disk Drives are based on the world famous 
TEAC M in i Disk Unit. The TEAC Un it features an esti 
mated 8000 power-on-hours mean time between failure 
(that ' s 8 hours a day , 5 days a week , for 3.85 years ! !) . 
Our drives also feature a lead screw head posi t ioner-not 
a band type posit ioner. This type of positioner insures 
accurate head position ing over the read-write media $2~0while giving a very qu iet , noise-free read -write opera
tion . If you have any doubts about our drives. our one 
year warranty should convince you that we know this 
unit is the beat drive at the beat pr ice on the American 
market. This is one example where you can pay less 
and get more!! 

40 TRACK SINGLE SIDE .... . ......... . $250 

40 TRACK DOUBLE SIDE ............. $340 

80 TRACK SINGLE SIDE .... . ..........$340 
 COMPLETE DRIVE 
80 TRACK DOUBLE SIDE ............. $475 

VERBATIM DISKETTES .. .. ........ $29.95 WITH POWER SUPPLY 

2-DRIVE CABLE .............. ... ...... $29.95 
 WE STOCK 
4-DR IVE CAB LE .............. . ........ $39.95 


DISK DRIVES! 918-82~-4844 

..- 219 



A history of digi.tally synthesized music. 


A Little Byte Music 


Steve Levine 
P.O. Box 224 
Ambler, PA 19002 

Agreat deal of research done has been 
in the field of digital synthesis and 

computer music. General purpose digital 
computers didn't play a significant part un
til the 1960s. Bell Labs was interested in 
music synthesis for partly economic and 
partly academic reasons, and they became 
the pioneers of this new art form/technol
ogy. The Massachusetts Institute of Tech
nology (MIT), Stanford University, Brooklyn 
College, Columbia/Princeton, Dartmouth 
and Queens College of CUNY, just to name 
a few, were also active in research of com
puter music. Many scientific discipl ines 
found applications for computer music, typ
ical examples being: 

•Artificial Intelligence-Automatic 
scoring of "Masterworks." 

•Scientific Analysis - Using the ana
lyzed data of the earth's magnetic field as 
the basis for a score. 

•Digital Signal Processing-Conven
tional analog signal theory applied to musi
cal sound generations. 

Of the memorable systems that were 
built and programmed in the 60s and 70s 
the three discussed below were somewhat 
astounding in their design as well as the 
sounds they produced. 

The Groove System 

An acronym for Generating Real-Time 
Operations on Voltage-controlled equip
ment, this system was developed In the late 
60s at Bell Labs by Dr. Max Matthews and F. 
R. Moore. 1t consisted of a vast array of lab
oratory-quality sound generators and modi
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tiers, which were electrically coupled to in
put control devices such as joysticks, pots, 
switches, music keyboards and a drawing 
tablet. The computer was involved in the 
processing of events In time. A composer 
could write a Fortran program that would 
process input and treat temporal events in 
any way you could program it. The result 
was algorithmic control over the synthesis 
process. 

The Hal Alles Digital Synthesizer 

In the 70s Dr. Harold Alles of Bell Labs 
designed a fully digital synthesizer based 
on microprogrammed architecture doing 
sine-wave additive synthesis. It incorpor
ated an LSl-11 minicomputer and scores of 
analog Input devices, which were pro
cessed by the LSl-11. 

The device was a self-contained perform



118 SO. MILL ST 
PRYOR, OK 74J6l 
(918) 82 ~-4844 

ALL PRI CES A RE CASH DISCOUNTED 3% . C.O D AND CHARGE ORDERS ARE 3% MORE 
RETAI L LOCATION : 447 S. WOOD , PRYOR , OKLAHOMA 74361 

J2K EXPANSION INTERFACES 
These Expansion Interfaces are 

Brand New , with original docu

mentation and in perfect working 

condition . 

Notice: These prices are good 

only through June 1, 1982. After 

June 1, 1982, the price will be 

$399.00 

CAMEO 
HARD DISK 
DRIVES FOR 
TRS-80 MODEL II 

$J299~ 

The Cameo Hard Disk offers TRS-80 Mcxle l II users 10 
millio n bytes of on-l ine disk storage . Five mil lion bytes are 
stored on a standard non-removable disk platter ., The second 
five mil lion bytes are stored on a rem ovable " disk pack" . 
This configuration allows , for example, the accounts receiv
able to be stored on one disk pack , acco unts payable on still 
another d isk pack, mailing list on another, etc ., etc. 

The Cameo also allows up to four computers t o share the 
same disk drive. This means one person working at one com
pu ter can be updating accounts payab le , wh ile another per
son working at anothe r comp uter can be retrieving records 
from a data base . So . ..when your business needs soar 
beyond a f loppy d isk limitations , ca ll AMERICAN SMALL 
BUSINESS COMPU T ERS and ask for THE CAMEO CON 
NECTION . 

. CALL FOR PRICING INFORMATION 
• Dealers needed for •II Cameo Herd Diak Products * 

TRS-SO@) Daisy Wheel Printer II 
By Radio Shack Qj ~ __ a 

Yes, this is the same 
Daisy Wheel sold by 
Radio Shack for a couple 
of hundred bucks more. 
This is just one more 
reason why it really pays 

to shop American Small 

Business Computers. 

$16499~ 

---- - ---

918~82~-4844 '• 

~220 

,,.,. 221 

TRS-80 PRINTERS 

Line Printer V ... ................ .. $1635 

Line Printer Vl. .... ..... .. ... ..... $1020 

Line Printer VII ....... ..... ... ..... $325 

Line Printer Vlll. ........ . ......... $619 

..-222 



"The latest comer to the computer music world, 
and probably fhe first practical digital synthesizer." 
ance system with two rank digitally 
scanned music keyboards, a CRT display, 
alpha-numeric keyboard, 72 studio quality 
slide pots, several joysticks, and two eight
inch floppy disks. The synthesizer section 
contained 32 F.M. sine-wave oscillators 
with .002 Hz. resolution, 32 F.M. oscillators 
capable of generating harmonics up to the 
127th partial, 32 second-order (two-pole) di
gital filters, 32 four quadrant multipliers (di
gital), two seconds of digital reverb, four 
channels of 16-bit D/A converter output, two 
14-bit AID inputs, and 255 timers with 16 of 
their own fifos for holding and shuffling tim
ing events. 

The sample rate of the system is 30 kHz. 
The system creates music by specifying 
various aspects of the piece from input con
troller data as well as from files of algorith
mically generated music. The device is cap
able of real-time performance, but with a 
slight degradation in throughput, as op
posed to preparing performance control in
formation in advance, which resulted in a 
substantial savings in throughput power. 

The Fairlight CMI 

The latest comer to the computer music 
world , and probably the first practical digi
tal synthesizer, the CMI took a totally new 
approach for control than had any other ma
chine before it. Designed and built by a cou
ple of Australians named Peter Vogel and 
Kim Ryrey and costing a mere $35,000, this 
musical instrument won the favor of many 
rock stars. I had the great fortune of harbor
ing one for about 18 months or so in ex
change for some technical support and pa
per presentations at various conferences. 

The Fairlight produced sounds in two dis
tinct ways; reverse FFT, and the sampling 
of real sounds for playback and manipula
tion. 

There were also many ways in which to 
input control information into the instru
ment including: a light pen for drawing arbi 
trary waves or splicing/editing waveforms, 
pots or footpedals, music keyboards (up to 
eight in all), and an ASCII keyboard for algo
rithmic control from a composition lan
guage. 

The most characteristic sound possible 
and which eventually became the trade
mark was the sampled sound called "LO
STRING." This was taken from a tape re
cording of the London Philharmonic Or
chestra string section all playing the same 
note simultaneously! The effect was as
tounding. By playing one note on the key
board you could sound like the entire or
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chestra string section all by yourself. (This 
presented some interesting legal ques
tions.) 

As far as additive synthesis is concerned, 
one could create individual harmonic enve
lopes for each of 32 harmonics out of a pal
let of 128, with scaling and temporal adjust
ment. The effect was usually unpredictable 
since there was not enough fine control to 
recreate all the spontaneous harmonic en
velopes involved in the very important at
tack portion of the wave. Also it is quite dif· 
ficult to specify this information from just a 
fist of line segment or Fourier spectrum 
analysis datum. Nevertheless, I enjoyed the 
CMI and learned a great deal from it. It had 
two eight-inch floppy disks and was a gen· 
eral purpose multi-tasking computer as 
welt 

The sequencer and composer language 
together provided a very flexible environ
ment to create musical scores and just 
plain jam. I could write For ...Next loops, 
play the notes into the composer and the 
program would score it on the screen as I 
played. The composer did not retain the tim
ing Information, but that could be hand 
typed on the ASCII keyboard later on. By 
playing in the general pitch and then mak
ing loops and dynamic constructs, one 
could create almost impossible sequences 
that would play tirelessly and perform nest
ed permutations while you just sat back 
and listened in awe! 

One more thing about the composer and 
sequencer: You could convert composer 
files into sequencer files so they could be 
used as bass lines or drum kits or repeating 
chorus backgrounds for live, fully ex
pressed and recorded sequences. The 
backgrounds could be overdubbed or 
merged with the new tracks as in a multi
track tape recorder. 

Another neat feature is the ability to draw 
arbitrary waveforms into a graphic "page" 
using the light-pen for different manipula
tions. You can merge, mix, rotate and re
draw waveforms and display them in two-di
mensional or pseudo-three-dimensional 
form on the CRT. We also merged human 
voice samples with real musical instru
ments forming totally new synthetic 
sounds. 

The Fairlight CMI made use of very good 
ergodynamics (human engineering) to inter
face the user with this vastly complex de
vice. It has inspired many new instruments. 

Fundamentals of Digital Synthesis 

All digital synthesis involves sampling. 

If sound is to be output from a com
puter, it must first be converted from num
bers to analog voltages. An analog wave
form may be broken up into many discrete 
levels and then stored as a long string 
of numbers. The waveform may be created 
entirely from a mathematical function or be 
digitized from a real sound in the outside 
world. However it is created, it must eventu
ally be converted by a digital to analog con
verter. In most cases, a DIA converter is es
sentially a resistor ladder fed by a current 
source with each leg of the ladder having 
one of the "N" bits tied to its input. When a 
number is fed to the inputs of the resistor 
network, the current is summed according 
to the binary weighting of the individual re
sistors, usually the reciprocal of powers of 
two. DIA converters are very important in 
digital synthesis and are always a prime 
consideration in determining the quality of 
a digital synthesizer. 

Look for the following qualities in DIA 
converters: the number of bits (determines 
the dynamic range= n bits x 6 dB), speed or 
settling time (governs the highest frequen
cy that can be sampled), and linearity (con
tributes to the accuracy of the reproduced 
waveform). 

Synthesis is accomplished when wave
form samples are output to the DIA convert
er at twice the highest synthesis frequency. 
The sample rate must be at least two times 
the highest frequency in order to avoid alias 
or foldover frequencies. This foldover is 
called the Nyquist frequency. 

Examples of the Nyquist theorem can be 
found in western movies. When a western 
wagon rolls across the screen, the wheels 
seem to be revolving backward. This is due 
to the rotation frequency of the wheels be
ing faster than the frequency of the camera 
shutter sample rate. The movie film (sample 
converter) is not receiving enough samples 
per second to accurately reproduce the rap
idly moving (repeating wave) wheel. The re
sult is an image whose camera frequency 
is a sub-multiple of the original wagon 
wheel. The formula for predicting foldover 
is: 

Af =Sr- F Af =alias frequency 
Sr= sample rate 
F =frequency to sample 

Generally, sound is synthesized by com
puting waveform tables with several differ· 
ent waveforms in their own memory areas. 
The main program starts outputting sam
ples to the DIA converter at a rate conform
ing to the above rules. In most cases, how
ever, the converter is limited by the cycle· 



118 SO. MILL ST 
PAYOR, OK 74J61 
(918) 82~-4844 

All PRICES ARE CASH DISCOUNTED 3%. C.O .D . AND CHARGE ORDERS ARE 3% MORE 
RETAll lOCATION : 447 S. WOOD, PRYOR, OKLAHOMA 74361 

DISCOUNT SOFTWARE 
FOR THE 

TRS-80 
FARM & RANCH 

MANAGEMENT PROGRAMS 

B EEF 1'510JECHCN- l'h11 p109r1m 11mu•111 fMd •n o • 1h11l•on1 fo~ bMI ( 1'11e . t:i0.00 
~E!;.,~:J f?.,1!~.:~'.'i~~:,•m •v•h111• ...,.i!'f . pro1e1r.. te~11,1m, 1nO pho1phor1.11 cDn 11n1ol r111on 
M3AIRY CO~-Ttut r11 1on enhi 1tor computN 11'.e d11ly n•auiremena tor 1pec1li9d <;;o• we•v"t . m•ll1 

~~~Oc~1b~·~f~!..;~~'~:~~~~~~i.~~~c:' P9'"! 01 callle on 00111 ac.cum11t•t•~ 11 "'• 1"11• a:11.att.01 11oor1 on 
• n'r pen , 1 111) a cloM·ou\ wh111111 co1111no >neoma '11v1 b ..r. ' "'''~ ; 1315 .H CM ....._ I end llJ , 1100.00 

~~=-r!'~~COAO - Thl1 program i i 1 gena...t farm bookke 1Mg prOQram It is ~p10 1 1 of !12 1~cim 1 and 

~:,;~!.~~!~ ~':lo~':c~~~:~ . '!';~~,~~i ~sr.pi::'n~ol~:Ji em:f'o)'ff pe~ro l 11 . D ui.rn• I ac:counta P•yab l• I 

<lO VEflNMENT PROGRAM - T r111 PfCQflm compa,. 111r1~1p•t•on llo'llh non-par11c 1p1lmn 1n WllMI· 
l•ed g11,1n<onon p1 00,•m1 und•r ~ ' '"°._. •••umpuo11 1 •bout r11I01. oroouc 11on cot.U. , and ma1k•I
9r1cH. IU.GO 
~n~_:.~1:_r1 ~~!,~~~:.~·r0~~-~!~mc!:"!:r,,c~.~~~r~~'•~~~~~:~O: ;.';~~;:~r:s• · 1n1erMt. 1hr1nk 
LOAM- Tt.11 pto;ram comput• ••ln•r 1nl•Ht '"•· peym.,.1 1mo.,.n1 . emoun1 ol IDlln or .,aars ol loal'> 
wllan 1h1 01--..., "'"" w• .,.lb1• 1n(I numW11t P•rmanf1 pM" .,.., •r• 9nlar•d. 115.00 
M • CHINE COST-Tl'i11 i:irogram catcula1• Iha av&f'AQ•Mn..al a.,r.:1.1111~m . ml•rn1 . r•p.1i1r1 . lu• l ar.d 
l•bo• cotoll per ~ur •"'a P•' acr•. l0t matl'l•,,..O• •tfl<I•. tOI' ..c:n.,..r 11l 11 wnernuo . U0.00 

~~~~~"~ 't..~.Nt,,:_E ~~:;.~!:~!o~o~~·~' ,~1!'~!:': !f.:•ri~~·~~9p,~;'.~:~~am.-:C:,'~~"f.t1~' 
a1c . usoe 
ESTATE TAX - 1'1'11& P f01J'•"" ~''"II 1-n1oopa1.o Ollt&llOl'fta ....a Flld.... ~ lalJU tgr ~pa(c1l..O .,, ..1., 111 
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RADIO SHACK SOFTWARE 
MOD I, Ill 

PROFILE .............................. $69.95 

PROFILE Ill PLUS ................ $175.00 

VISICALE ........... . ................ $87.95 

VISICALE 111. ......................$175.00 

SCA IPSIT ............ ... ..... . .......$87 .95 

SUPER SCRIPSIT .................$175.00 

SCRJPSIT DICTIONARY ........ $131.00 

MICROSOFT 

ADVENTURE ....................$23.00 

OLYMPIC DECATHALON .... $24.95 

NEW DOS/80 2.0 
OR 

DOS PLUS J.4 
YOUR CHOICE, ONLY 

S1J9 

BIG FIVE 

•Supernova 

•Attack Force 

•Cosmic Fighter 

•Meteor Mission 

•Defense Command 

$18.95 - Disk 

$12.95 - Cassette 

DOS PLUS 3.4 and NEWDOS/80 2.0 are two of the most advanced 

operating systems ever available for the TRS-80. After spending 

thousands of dollars on your computer, why limit yourself by using an 

inferior operating system 7 Order Today I I 

CALL 
918-82~-4844 
DEALER INQUIRIES INVITED ... 223

* ATTENTION SOFTWARE AUTHORS * 
American Small BusineS!I Computers is one of the nation's largest suppliers and distributors of TRS-80 related soft
ware. If you have a program which you would like to market, please contact Ms. Jeanie Phillips at American Small 
Business Computers. She will test and evaluate each program received. If the program meets our high standards, an 
offer of acceptance, along with our terms, will be returned with the software. All types of games, business and scien
tific programs will be considered . Highest royalties are now being paid for Color Computer programs. 



"To make real music, form a 'playlist' 

(a la computer graphics 'displaylist') . . 


analysis of periodic phenomena of all types 
- from visual spectral. to vibration. to chro· 
matography, to audio analysis. The latter is 
responsible for much of the work done in di· 
gital synthesis. 

Simply, the FFT (Fast Fourier Transform), 
breaks a complex wave consisting of many 
harmonics or partials into its component 
parts. This process is accomplished by 
higher mathematics and the analog to digi· 
tal conversion of the source signal in ques· 
ti on. The computer uses an analog to digital 
converter to fill up a table in memory con· 
sisting of the sound waveform, say a clari· 
net for instance (Computer Music Journal 
Vol. 1, #1, James A. Moorer). A certain num· 
ber of samples are taken as some multiple 
of the sample rate divided by the amount 
and bit size of the memory buffer available. 
The algorithm extracts periodic wave pat· 
terns representing the individual harmonics 
and builds a table of harmonic strengths for 
as many harmonics as the algorithm is de· 
signed for. This resulting information, 
sometimes called "Power Spectrum," is 
used to reconstruct the original source 
waveform, usually with less harmonic con· 
tent than is found in the original waveform. 
This time-consuming process is not done in 
real time. 

The results of the FFT are valuable in pro· 
viding compressed forms of real waveforms 
and also resynthesizing or creating new in· 
struments using the process in reverse. 
Harmonics can be resummed and the com· 
plex wave may be resynthesized by specify. 
ing the harmonic number and its power 
(usually some kind of amplitude envelope 
for the harmonic). 

A great deal of data is required for syn
t.hesis. To derive the important and useful 
coefficients to drive a Fourier synthesizer to 
create a horn·type sound. a data base must 
be built describing the horn witllin the limi· 
tations of the synthesis hardware and per
formance control. If you attempt to manipu· 
late the dynamics of the synthesis process, 
you must create waveforms which sound 
sensible when manipulated. 

Analog Synthesis Under Computer Control 

The concept of controlling an analog syn· 
thesizer originated at Bell Labs in the 1960s. 
Dr. Max Matthews was responsible for de· 
veloping some of the early software and 
hardware. 

In principle, a voltage-controlled device 
such as an oscillator or filter would have 
one or more of its parameters swept by a 
varying voltage, whose function would be 

lime of the microprocessor software. The 
resulting output is deglitched by a sample 
and hold circuit and then low-pass filtered 
to prevent some of the higher alias frequen
cies from being heard. 

If you want to change voices or possibly 
mix a few on their way out. simply pick sam· 
pies from the different wavetables and 'ac· 
cumulate' or sum them up just before they 
are output to the DIA converter. This is limit· 
ed by the sample-rate as usual. The number 
of simultaneous voices possible is usually 
proportional to the sample rate. 

To make real music, form a 'playlisr (a la 
computer graphics 'displaylist') consisting 
of pitch and duration specifications for the 
various voices. Frequency is changed by 
taking the pitch or note number and using it 
as an increment into the continuous wave· 
form table. The table, which is thought of as 
being circular, causes it to produce a lesser 
or greater cycle time. 

A more scientific way to visualize this 
process is plotting the entire waveform on 
graph paper. Using one square as the unit 
of one half the sampling rate, you can hop 
through the table picking out every sample 
ending with the lowest frequency of that 
waveform on our new plot. If you take every 
other sample (two squares at a time) and re· 
plot them on a ditferent sheet. you will see a 
waveform twice the frequency of the first, 
and so on. The larger the increment, the 
higher the frequency. In essence, you are 
going from one end of the table to the other 
in fewer samples, resulting in a waveform 
whose phase crosses zero more frequently 
(assuming that the sample rate is fixed). Try 
it on paper, or on your computer screen. 

Waveforms have to come from some· 
where. In the above example they usually 
come from a method known as Fourier· 
Analysis. Named after the French mathe· 
matician, this technique is widely used in 

~,•ESTATE PLANNING MODEL _____....._ 
SAVE TIME AND MONEY 
by using your TRS-80* Model II, 64 K computer 
for professional estate analysis. 

'i':, 	 Marital Deduction Formula Analysis Reports 
analyze six formula bequests for both husband 
and wife for both orders of death. 

~ Estate Tax Return Report computerizes estate 
tax planning for decedents' estates. 

~ 	Client-Ready Reports printed. 

* State (Ohio) and Federal Taxes computed. 

1.? 	 Free Updates to reflect legislative changes 
for one year. 

~ Sold and maintained by author: an attorney 
and estate planning professional. 

-tt 	 ALREADY REVISED to comply with 1981 
TAX l{EIJUC:TION ACT. 

"""~·....,,,..• 	 YES, please send me more information on the 
Estate Planning Model. 
Name_______________________ 

Name of Firm___________________ _ 

Street______________________ 

City _________ State __ Zip ______ 

Mail to: Beard Software Development Co. 

59 Skyline Avenue 


..... 134Canfield. Ohio 44406 • TRS -80 •Sa trademark of Tandy Radto Shack 
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118 SO. MILL ST 
PRYOR, OK 74J61 
(918) 82~-4844 

ALL PRICES ARE CASH DISCOUNTED 3%. C .O.D. AND CHARGE ORDERS ARE 3% MORE . 
RETAIL LOCATION : 447 S. WOOD , PRYOR, OK LAHOMA 74361 

DISCOUNT PRINTERS 
EPSON-CALL FOR PRICES C. ITOH 

OKIDATA 
PROWRITER...............$499 

F10-40......................$1450 
MICROLINE 80............$350 

F10-55......................$1750 
MICROLINE 82A .......... $469 

MICROLINE 83A ..........$719 

MICROLINE 84 ..........$1015 
Pape·r, Ribbons and Other 
Accessories are also available 

• TRS·BD® 
DISCOUNT COMPUTERS 

It is the stated goal of CLEVELAND ELECTRONICS to sell TRS-80 computers and peripherals at the 
lowest prices in the WORLD. We ask that you call other dealers, check your local Radio Shack store and 
mail order houses and then call us LAST (Toll Free, of courHI. We think that you will be pleasantly sur
prised. 

WE NOW SELL - EPSON 
So ... give us a call TODAY I 

FOR TOLL FREE ORDERING 
AND PRICE QUOTES, CALL: 

1-800-J J 1-J896 

CLEVELAND ELECTRONICS 

121 BROADWAY .,,.225 

CLEVELAND, OK. 74020 

1-800-JJ1-J896 

TRS-80 MODEL Ill 

IN STOCK 

.,,. 224 





controlled by the computer(usually th rough 
the use of a DIA converter). By connecting 
conventional control devices, (keyboards, 
pots, joysticks and so on) and using an AID 
converter to sample the input devices, a 
real-time performance can be achieved. 

Today most of the circuitry for imple
menting these voltage-controlled modules 
can be found on monolithic integrated cir
cuits for a fraction of the ir original module 
cost . A few manufacturers make microcom· 
puter-oriented subsystems using this tech· 
nique. One makes a complete system with 
one generation, filtering and performance 
system. 

Some of the possibilit ies with analog con
trol are: 

•Algorithmic 	generation of musi cal 
scores 

•Computed timbre contro l 
•Complex sequence generation and 

storage 

"With significant advances in hardware 
for digital synthesis abounding, we are left 

the job of creating software. 11 

few bits of digital input control , but only for 
selected different modes and patches. For 
example, you can route the oscillator to a 
VCA, mix noise with oscillators, and so on 
- not very flexible for creating music, just 
noise or sound effects for games. 

With significant advances in hardware 
for digital synthesis abounding, we are left 
with the job of creating software. This can 
tree .our personal computer to monitor slow 
processes such as performance input (algo
rithmic controlled) and sequencing as well 
as creation and analysis of musical data. 

Many of the products available for small 
computers today allow the user to write his 
or her own routines or interface home-brew 
hardware with the system. Some of the 
products are not oriented toward the experi
menter, but are more performance oriented. 
They simply play music like a player piano 
(once they have been loaded or compose'd 
onto). These systems range from being a 

novelty to an effective musical experimen
tation and training aid. 

Since the techniques above require a lot 
of time to execute as well as a lot of mem
ory and good converters, we haven't yet 
seen practical instruments based on these 
methods. Some of the products available, 
however, come pretty close for the money. I 
am surprised at the level of software so
phistication that is reached by the personal 
computer music industry. I am also im
pressed by the untapped capabilities of 
these systems. 

One should not judge small-computer 
music systems by their stand·alone merit 
as a performing do-everything musical in
strument. There should definitely be more 
accent on the experimenter system and the 
small researcher (this could be you or me) in 
hi s or her attic or basement. We are the 
ones that work out most of the problems 
and do most of the experimentation . We will 

•Algorithmic processing of human con
trol input 

This is all possible due to the fact that an
alog sound generation does not require pro· 
cessor time to create the basic sound. A 
short Basic or assembler program may be 
executed within the time that a Vco DIA 
must be updated . The necessary DIA con
verter is usuall y not of the high-speed type 
but should be at least 12 bits wide to allow 
smal l increments in frequency. The Vco 
usually has a very wide range of voltage to 
frequency control. The same is true of VCFs 
and VCAs as well. 

Sound Generators 

Although sound generators are listed in 
the resource table, they are not considered 
seriously for music synthesis purposes. 
They range from such things as the General 
Instruments AY3-8910to Te xas Instruments 
hybrid chips. 

The basic principle of the 8910 is the use 
of frequency and amplitude control regis
ters wliich are written into and whose val
ues are continually used to produce sound 
without further processor intervention. The 
amplitude values are used as crude scaling 
(15 different levels) for square waves which 
are not musically precise throughout their 
entire range (Uneven Temperament). There 
is also a set of noise generators on chip. 
The chip is fun, but it usually finds its way 
into pinball machines and arcade video 
games. 

The hybrid type Tl-76477 and family con
tains voltage-controlled oscillators on chip 
with limited wave-shape output. There are a 

..-See List of Advertisers on page 354 

NEW CLASSICS S0FTWARE 

239 f OX HILL ROAD· DENVI LLE NEW JERSEY·078 l4 ·TELEP HONE 20Hi25-88l8 

PASCAL 80 by Phelps Gates 
"If anyone could devise a good PASCAL system for the TRS-80<!! it was 
Phelps Gates. I am happy to report he has done just that. " 
BYTE, Dec. 1981, pg. 304 

"After trying out ... (the competition) I found myself using PASCAL 80 ex
clusively." Creative Computing, Nov. 1981, pg. 96 

PASCAL 80 is the friendliest PASCAL 80 has 14 digit ac
PASCAL available anywhere! curacy and requires a 48K 
Monitor, editor, and com TRS-80® with one disk 
piler are in memory at the drive. It comes in a binder 
same time, avoiding time with easy and complete 
consuming and annoying user instructions for $99. 
disk access and disk Add $2 shipping and
switching. Yet, it uses handling per order and
standard PASCAL syn specify Model I or 
tax and leaves 23K of Model III . work space in 48K 
(32K at run time). 

~NEW CLASSICS SOFTWARE 
239 Fox Hill Road 

Credit card orders: (201) 625-8838 Denville, NJ 07834 

(PASCAL 80 docs no t implement var iant records , pointer and window \lariabks, 
or functions and procedures used as paramelers.) .-" 255 
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"There is great amount of research being funded 
by the Department of Defense, . .. a heavy user of 
powerful sign.al-processing integrated circuits." 
be the ones to write about it, or feed it back 
to the manufacturers. 

Computers in the Arts 

There are presently two festivals that I 
know of to date that deal directly with com
puter music and related technology. The 
Symposium on Small Computers in the Arts 
(Box 1954, Philadelphia, PA 19105) is spon
sored by the Philadelphia Area Computer 
Society and the Philadelphia Chapter of the 
IEEE Computer Society. This festival com
bines computer graphics and computer mu
sic tutorials as well as demonstrations of 
equipment, sale of books, periodicals and 
hardware for both areas. 

The International Computer Music Con
ference is held at a different world-wide site 
each year. This is the academic communi
ty's gathering of minds. The conference has 
a patron publication, the Computer Music 
Journal (28 Carlton St. , Cambridge, MA 

02142), which is highly esteemed in the field 
and published by the MIT press. In addition 
there are always the personal computer 
fairs such as the Trenton Computer Festival 
and the West Coast Computer Fair. 

The Future of Computer Music 

The computer music industry can only 
grow as fast as the demand for these virtu
ally limitless instruments. There is a great 
amount of research being funded by the De
partment of Defense, a heavy user of power
ful signal·processing integrated circuits. 
The U.S. Navy has been funding research to 
IBM and others for the development of 
VHSIC(very high-speed integrated circuits). 
There is a good chance that a general pur· 
pose Fourier transformer capable of audio 
bandwidth generation of dozens of simulta
neous complex waveforms on a single VLS.I 
(very large-scale integration) Cmos chip will 
be available in the next five years. It will be 

only a small example of the types of pioneer 
technology that will find its way into alter
native uses. 

As for the near future, there is still soft 
ware to be written for the devices currently 
available. The possibilities are becoming 
more and more interesting.• 

For a list of currently available micro and 
minicomputer music products compiled by 
Steve Levine, send an SASE to Janet Fider
io, 80 Microcomputing, 73 Pine St., Peter
borough NH 03458. 

Steve Levine is a computer systems engi
neer whose experience ranges from micro 
and minicomputer design and program
ming to digital synthesis research and de
velopment. Steve has also been co-chair
man of the IEEE Symposium on small com
puters in the arts for the past four years (for
merly the Personal Computer Arts Festival). 

ARCADE FAVORITES 

• 	 ALL GAMES WRITTEN IN M/C CODE FOR FAST REAL TIME GRAPHICS WITH 
SOUND. 

• 	 SUIT TRS-80 MODEL I & Ill OR PMC-80. 
• 	 ALL GAMES 2 PLAYERS WITH TOP 10 SCORES. 
• 	 ALL GAMES LOCATED 5200H OR HIGHER WITH NO LOADER TO FACILITATE EASY 

PLACEMENT ON DISK. 

GHOST HUNTER. 
Gobble up the dots before a ghost gobbles you. Eat a power pill and it is 
your tum to chase the ghosts. 

Fight off an attack from the savage centipede but keep an eye out for the 

giant spider, .;t can appear anytime. 


HOPPY. 
· - 0 	 Get your frog across the busy highway without being flattened. Then cross-lii the river by means of jumping on logs and diving turtles.~· 

INSECT FRENZY. 


ALL GAMES $16.95 each. 

MAKE ALL CHECKS AND MONEY ORDERS PAYABLE TO: DUBOIS AND McNAMARA. 
POST TO: 495 ELLIS, SUITE 356 

DEALER ENQUIRIES WELCOME (415} 441-3080 .,,. 268 SAN F11ANCl5CO, CA 94102-1996 
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Now myaccounting systems 
run on CP/M as well asTRSDOS. 
So they'll work with your ~icro, 
no matter which it uses. 

I'm Irwin Taranto, and I originally designed my 
Model II systems to work with TRSDOS, the operating 
software Radio Shack supplies with t he TRS-80. 

I designed them extremely carefully, with features 
other microcomputer accounting systems don't have. 
Mine all integrate with the general ledger, and, 
where it helps, they integrate with each other. 

My general ledger system gives year-to-year 
comparisons, in dollars and percentages. It figures 
budgets and it even has a report generator. 

My accounts receivable systems can do sales 
analysis by product code and figure in salesmen's 
commissions . They generate mailing lists by customer 
code or zip code for up to 2000 customers . 
You can choose either an open item system or a 
balance forward system which works on a cash or 
an accrual basis . 

My payroll system can handle up to 600 
employ&es in multiple departments, with any state 
tax routine (we provide them all) . It can make any 
miscellaneous deductions you ask it to - it even 
does tips and meals. 

TRSDOS and TRS·SO are tradema rks of the Tandy Corporation. 
CP!M is a trademark of Otgital Research Corporation. 

My inventory control system stores up to 5000 
items. It can report by vendor, tell you when you're 
otit of stock or when you need to reorder. It can 
update price or cost automatically, and integrates 
fully with my invoicing system. 

There's a lot more, too. Over the years, I've 
had thousands of phone conversations with 
my customers, working out the bugs and kinks and 
adding desirable features . Everybody talks about 
"user-oriented" systems, but because of all these 
phone calls, it really means something when I say it. 
These may well be the most thoroughly researched 
small business accounting programs in the world. 

They're also the best supported, at least as 
far as microcomputer systems go . If you have a 
problem, just call. If your problem is tough enough, 
I'll get on the phone myself. There's no charge for 
phone assistance, ever. 

All these calls keep me upgrading my systems 
constantly. If you own one, you're eligible for a 
standing offer I've made all along: send me your 
diskette, and I'll send you the latest upgrade for 
only $25. 

Now I've taken another step. More and more 
owners are switching over to CP/M software these 
days. It seems to be where the whole microcomputer 
industry is heading. 

That's fine with me, because I've just converted 
all these accounting systems, and can sell them for 
the prices I've listed: 

General Ledger/ Cash Journal $ 299 
Accounts Payable / Purchase Order 349 
Open Items Accounts Receivable/ Invoic ing 349 
Balance Forward Accounts Receivable 399 
Payroll 299 

with Job Costing Option 399 
Inventory Control 399 

For mail-order programs, these prices may seem 
high. But for serious accounting programs, nothing 
can touch them. 

Michael Tannenbaum, the "80 Accountant" 
in 80 Microcomputing, just called them "a very 
impressive product at a very reasonable price." 

Our TRS-80 Model I and Model III systems 
aren't quite as sophisticated. But they're tremendous 
buys at $99 each ($149 for general ledger). 

So call me and take your choice -CP/ M or 
TRSDOS. Same price, same support. My systems 
are ready and waiting. 

Taranto 

.... 70 & ASSOCIATES, INC . 

121 Paul Dr ive, San Rafael CA 94903 

Out side California, toll free (800) 227-2868. In California, (415) 472 -2670. 
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A whole new generation of Epson MX printers 
has just arrived. And while they share the family 
traits that made Epson famous - like unequalled 
reliability and ultra-fine printing - they've got a 
lot more of what it takes to be a legend. 

For instance, they've got a few extra type styles. 
Sixty-six, to be exact, including italics, a handy 
subscript and superscript for scientific notation, 
and enough international symbols to print most 
Western languages. 

What's more, on the new-generation MX-80, 
MX-80 FIT and MX-100, you get GRAFTRAX
Plus dot addressable graphics. Standard. So now 
you can have precision to rival plotters in a reli
able Epson printer. Not to mention true back
space, software printer reset, and programmable 
form length, horizontal tab and right margin. 

All in all, they ' ve got the features that make 
them destined for stardom. But the best part is 
that beneath this software bonanza beats the 



heart of an Epson. So you still get a bidirectional, 
logical seeking, disposable print head, crisp, 
clean, correspondence quality printing, and the 
kind of reliability that has made Epson the best
selling printers in the world. 

All of which should come as no surprise, espe
cially when you look at the family tree . After all, 
Epson invented digital printers almost seventeen 
years ago for the 1964 Tokyo Olympics. We were 

the first to make printers as reliable as the family 
stereo. And we introduced the computer world 
to correspondence quality printing and dispos
able print heads. And now we've given birth to 
the finest printers for small computers on the 
market. 

What's next? Wait and 
see. We're already EPSON 
expecting. ~91 EPSON AMERICA, INC. 

3415 Kashiwa Street• Torrance, CA 90505 • (213) 539-9140 

ORl(;INAL ORIGINAL MX-80 MX-80 Ffr MX-100 
FEATURE MX-80 GRAFTT<AX-80 ' MX-100 with GRAFTRAX-Plus 

Bidirectional printing x x x x x x 
Logical seeking function x 

x 
x 
x 

x 
x 

x 
x 

x 
x 

x 
xDisposable print head 

Speed: 80 CPS x x x x x x 
Matrix: 9 x 9 x x x x x x 
Selectable paper feed x x x 
PAPER HANDLING FUNCTIONS 

Line spacing to n/216 x x x x 
Programmable form length x x · X x x x 
Programmable horizontal tabs x x x x x x 
Skip over perforation x x x x 
PRINT MODES AND CHARACTER FONTS 

96 ASCll characters x x x x x x 
Italics character font x x x x 
Special international symbols x x x 
Nonna!, Emphasized, Double-Strike 

and Double/Emphasized print modes x x x x x x 
Subscript/Superscript print mode x x x 
Underline mode x x x 
lOCPI x x x x x x 
SCP! x x x x x x 

- 
17.16CPJ x x x x x x 
8.58CPI x x x x x x 
DOT GRAPHJCS MODE 

Line drawing graphics x x x 
-  --  - 

Bit image 00 D.P.I. x x x x x 
Bit image120 D.P.I. x x x x x 
CONTROL FUNCTIONS 

Software printer reset x x x x 
Adjust.able right margin 

True back space x 
x x 

x 
x 
x 

x 
x 

INTERFACES 

Standard  Cenlronics-style 8-bi.t parallel x x x x x x 
Optional- RS-232C current loop~/2K buffi!r x x x x x x 

RS-232C x-on/x-off w!2K bufter x x x x x x 
IEEE-488 x x x x x x 

'Tandy TRS-80 block graphics only ovailablc with GRAFTRAX HO. 

ABCDEFGHIJKLMNabcdefghijklmnnBCVfFGHIJKL MNabcdefghijklmn01234 

ABCDEFGHIJKLMNabcdefghijklmnRBCDEFGHJJKLMNabcdefghijklmn01234

ABCDEFGHIJKLMNabcdefghijklmnRBCDEfGHIJKL #Habcdefghijkl•n01234 
ABCDEF~bcd~~RBCDEF~bcd~ f0 1 23456 
ABCDEFGHIJKLMNOPQRSTUVWXabcdefghi iklmnoQgrstuvwx IBCBEF5HIJKL#NOPIRSTUV#labcdefghijkl1noeqrstavNx01234567 
ABCDEF~bcd~~RBCDEF~bcd~f0123456 
A~CDEFGHIJKLMN•bcd•+gh~~k1mnR"CD£F~HZJNLHN~bcd~~~h~JkZ~nW1234 
ABCDEFOHIJ~LMNOPQR9TUV~X•bcO•fghlj~l•nOpq~•tuv"•~BCPEfBH1J~lN"O~QRS7UY#A•bcdwf~hiJkl•Dopqrstu•~K•l23•967 
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Small Computers in the Arts symposium a disappointment. 


The Philly Phiasco 


by David Gunn 
106 Midway 
Riverton, NJ 

This review is a composer's comments 
on the state of the art in computer syn
thesized music and graphics as presented 
at the Philadelphia Computer in the Arts 
Symposium held in November. David Gunn 
is an accomplished musician and writer 

whose compositions have been performed 
across the country. 

The IEEE's Symposium of Small Com
puters in the Arts in Philadelphia, left 

me with a feeling of discombobulation. 
You see, the goal of the Institute of Elec

trical and Electronics Engineers (IEEE) was 
"to increase the participant's awareness of 
the uses of small computers in the arts and 
to provide a forum for information ex-

What is "Art " ? 
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change." The key word here is "arts." Ap
parently, no one connected with the Sym
posium had a very clear idea of what the 
word meant in this day and age, so they did 
what any logical non-artist would do-they 
checked the dictionary ... and found " Art: a 
shortened form of Arthur. " 

But their reasoning persisted. Arthur 
Who? There are several choices: 

•Arthur, some legendary British king who 
yanked a sword out of a rock. (But you don 't 
need a computer for this kind of work; you 
need a pair of vise grips!) 
•Arthur Murray, a famous dancing fellow. 
(While this might not seem significant at 
first , consider: renowned Bell Computer 
Labs is located in Murray Hill, New Jersey. 
Coincidence? You be the judge.) 
•Chester Arthur, last of the 'so what?' U.S. 
presidents. (Alas, no computer connection 
here, either.) 

This lack of information on the arts must 
have left them feeling a bit ill at eas . . . but 
hope springs eternal from the human who's 
at home in the computer world. So, on with 
the show. 

First , there was the little matter of my get
ting in without springing for the $75 en
trance lee. With a little creative effort, I had 
an official-looking press pass. 

Inside, things were in a minor state of dis
array as last minute logistical considera
tions switched around available space. 
Chris Morgan (Editor in Chief of Byte) offi
cially opened the festivities with a keynote 
address, the theme of which was " never 
trust a computer you cannot lift." 

The seminars were equally divided be
tween musical applications and graphic ap
plications-or, stuff to hear and stuff to 
watch. The best of the watching stuff was 
high-tech computer art from big machines 



".. .after I had savored 90 minutes of predictable 

software transcriptions of Bach, Bacharach and the Beatles , 


the rest of the symposium began to take on a definite charm." 

under t he auspices of culturally astute in
st itutions like NASA and Bell Labs. Nice im
agery _ . . but created on equipment that 
takes more than pin money to run. So the 
next time you lose a quarter in a pay phone, 
just consider you are in some way helping 
to fund Industry's equivalent of Bugs 
Bunny. 

The computer music applications, how
ever, intrigued me. I wondered what ad
vances had been made since I had dabbled 
in it during my college days. Was the elec
tronic synthesizer finally to be embraced by 
audiences as well as composers due to its 
increased accessibility? Were strange and 
exciting new sounds now capable of being 
generated by the mere flick of a switch, the 
tap of a button? 

Sadly, these questions remained unan
swered. Example after example of compu
te-music spewed forth from sh iny synthos, 
but nothing new, nothing remotely innova
tive was produced-just the same old 
beeps and boops you have heard before. 
Three days worth of this electron ic show 
and tell spawned only tedium and unimagi 
native noises. How is this possible? 

At first, I attributed it all to Murphy 's Law: 
When three and four seminars are running 
simultaneously and only one could be at
tended, the others would be necessarily 
more interesting. So when , for example, I 
had to decide between "Advanced Software 
Music Synthesis: Delayed Playback," 
"Uses of Small Computers in Music," and 
"Graphics on the Apple II and Atari Com
puters," I assumed I had just chosen wrong
ly, again. 

But gradually the thought occurred to me 
that perhaps these guys were simply in 
some sort of cultural vacuum, and really en
dorsed Chris Morgan's remark that " com
posers should send an audience out whis
tling - or trying to whistle-the tune_" In 
other words, stay with the status quo. 

Four of the tutorials were conducted by 
Hal Chamberlin. They consisted largely of 
paraphrasing parts of his book, Musical Ap
plications of Microprocessors, which sold 
for $24.95 at the nearby computer arts 
store, in case you wanted to follow along. 
The culmination of his presentations was 
his software rendition of J.S. Bach's Toc
cata and Fugue in D Minor . . . nothing new 
here-he programmed it in 1977. 

But wait-he did have a new piece he 
was working on; it consisted of six notes. 
Well , no one ever said that composition 
was easy. 

pick on these people so much! 
Perhaps you 're right. After all, they did 

seem to be quite serious about their Art. 
(They must mean the Murray fellow .) 

On second thought-if I don't , who will? 
There were other demonstrations, to be 

sure. One of the designers of the Synergy 
digital synthesizer had to keep whacking 
his prototype against a table to get ii to 
function properly. Another person, diddling 
with a Datamax computer, demonstrated a 
graphics language which allows non-pro
grammers to make a bunch of squiggles, 
calling it "advanced animation. " Still 
another was content to discuss his micro
processorized pipe organ, surely a revolu
tionary step forward in the annals of com
puter music. 

But the best was still to come, i.e. , the 
Fourth Annual Philadelphia Computer. 
Music Concert. To put this in perspective, 
after I had savored 90 minutes of predict
able software transcriptions of Bach, 
Bacharach and the Beatles, the rest of the 
Symposium began to take on a definite 
charm. 

How can you go through ten entire tunes 
without chang ing timbre parameters? Or 
the volume-couldn't the volume have been 
varied once in a while? 

Apparently not. 
And that was the good part. 
The bad part was labelled an " improv 

session" (that's when you have not prac
ticed together long enough to get it down 
right) with three musicians (their word): a 
keyboardist playing an alphaSyntauri syn
thesizer, a drummer, and a female vocal ist. 
After the vocalist recited a T.S. Eliot poem 
with her back to the audience, after the key
boardist banged out the sort of " blues" one 
hears mostly over supermarket sound sys
tems, and after the drummer watched for 
ten minutes for a good spot to hit his cym
bal, I started to get this uneasy feeling 
-musical indigestion. 

It was all dentist's office music-inoffen
sive melodic pablum. 

No, not qu ite. I was offended. Minor 
league rock 'n' roll has no business on a 
program allegedly reflecting the forefront 
of computer music. In fact , none of the stuff 
belonged on the program. It was as exciting 
as hearing "Bolero" being played on the 
piano. 

At any rate, the final day was set aside for 
last minute spiels by synthesizer represent 
atives 	 gamely trying to hawk their 
machines, and a closing plenary session. 

Symposium had made a profit (a financial 
one, that is, as opposed to an intellectual 
one). Also mentioned were two frequently 
overlooked art istic applicat ions of com
puters which might find their way onto next 
year's program: designing athletic footwear 
and building model ships. 

That is when I finally threw in the towel 
and left. 

Some weeks later, I had a chance to talk 
with the folks at New England Digital 
(designers of the Synclavier II) and asked 
them why they had not attended the Sym
posium. They admitted they had been to 
one a couple of years ago, and found it lack
ing in direction and substance, and decided 
it wouldn 't be particularly worthwhile atten
ding another one. 

If you're interested in the cutting edge of 
computer application in the arts, I agree. 
But hey, if shoes and boats are your bag, 
then next year's show is for you!• 

NEW PROGRAMS 

FOR THE TRS-80 
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Income Property Analysis 
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And other factors relating to music generation. 


Programming Pitc 

Merton L. Davis 
3A Palmetto Arms 
Camden, SC 29020 

Have you ever wished you could hear 
how a piece of sheet music sounds but 

lacked skill on a musical instrument? Or 
even possessing such a skill, have you 
wished to practice a duet with an exacting 
partner at the tempo of your choice? With 
these three requirements: a Model I, Level 11 
16K computer; a stereo with an auxiliary in
put ; and the ability to read music and type, 
you can now do so. 

This Basic program allows the user to 
play the entire range of 88 keys on the piano 
at a chosen tempo. Data statements in Pro
gram Listing 1, lines 1-107, load the ma
chine language generator that must accom
pany the Basic driver. The music generator 
accepts a note read by the Basic driver; in
terprets it in terms of a vibration period and 
sends a vibration at that frequency to your 
stereo speaker. 

Basic Program Description 

The Basic program reads each note (or 
rest) and the value of the note (from 1/64th 
to whole) and the tempo you wish to play it. 
The data is supplied to the machine lan
guage program for tone generation and re
turned to Basic for the next note. Since a 
working knowledge of the Basic program is 
essential, flowcharts are provided in Figs. 
2a, 2b, and 2c. 

Une Mumbe" Function 

Lines 5-107 contain the data to POKE the 
machine language into memory. Line 110 
saves the memory and does the POKElng. If 
the checksum is correct in line 115, the pro
gram goes to line 340 where you are 
assured that the machine language is prop
erly entered . Lines 1-15 are then deleted, 
and the ready signal is given. 

Lines 120 and 340 constitute the general 
Basic driver. All lines beyond line 340 are 
special for the piece of music you wish to 
play_I like to save the program through line 
340 on tape and then merge from my musi
cal data file the music of my choice. 

Line 130 zeroes two flags, G and H, and 
asks for a tempo AP at which you wish to 
play the number. The G flag allows reading 
either the note paired with its value in line 
140 or the single note alone. The H flag 
allows one repeat to the beginning of the 
piece. When H equals one the program 
knows it is in a repeat cycle. 

The tempo AP is set to a single precision 
number AT at 1/5th the value of AP. The 
range of AP values of 1-20 from fastest to 
slowest is suggested. Any decimal value up 
to 20 is permissible , subject only to the con
fines of the value of a 2-byte integer as ex
plained below. 

Line 140 reads the music data starting at 
line 1000. Depending on G, it reads either 
the note string NT$ paired with B (the note 
value) or NT$ alone. G is set in the program 
for passages in which the note value (or 
B-value) is unchanging. A table of B-values 

is in Fig. 3. NT$ is a three-character string 
that identifies one of 88 notes on the piano 
keyboard. The first character (A-G) defines 
the note; the second (N, S, or F) indicates a 
natural, sharp or flat; the third (from zero to 
seven) tells the octave. The program plays 
all notes from ANO to CN7. 

Line 150 sets RK, an integer product of B 
and AT. AK is used only to compute the dur
ation of the rests. This computation is de· 
tailed when we come to lines 220-240. 

Line 155 prevents a string equal to two or 
greater than three from reaching the ma
chine language program. Line 155 is one of 
three lines that should be deleted after your 
music data is debugged. Deleting this line 
results in a good legato effect and the best 
note versus rest timing relationship. Lines 
185 and 235, the other two lines to delete, 
protect against entering a note in the upper 
register for too long a duration and against 
excessively long rest durations. 

Line 160 directs the program to line 210 
where all cases of NT$ not being a note but 
an integer from zero to nine are treated. 
Line 170 finds C, the VARPTR location of 
NT$, and passes it to the USR location for 
determining P. Pis the vibration period for 
the particular note. 

Line 180 calculates a single precision A 
that defines the playing duration of the 
note. A is directly proportional to Band AT 
and indirectly to the period P. The propor
tionality constant 1950 assures that even at 
the lowest period on the keyboard, the first 
term In the expression to evaluate A will 
be one. 1.1 is added to assure an A-value 
of no lower than two. If you ask for a long 
duration note in the high upper register of 
the piano keyboard, the A could become 
greater than 65535 and line 185 stops the 
program. 

Line 190 determines the D-value, the in
teger passed on to the machine language 

The Key Box 
Basic Level II 
Model I 
16K RAM 

1-115 Saves memory and loads machine language program. Lines are au tomatical ly 
deleted alter first RUN entry. 

120-130 Sets parameters for playing notes . 
140-160 Reads mus ic data and directs to effects other than notes. 
170-200 Sets period P and duration D to play the note. 
210 Determines L·value that directs to non note-playing fea tures and to special 

effects. 
220-240 Sets rest parameters. 
250-300 Directs program to special effects or to end music. 
310-320 Plays the note or rest. 
350-480 Special effects for "Carman March". This part is changed tor each particular 

piece. 
1000- 1220 The music data . Change tor each piece. 

Fig. 1 Basic Program Summary 
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THE cusr110MTBS-Sa 
& OTllEI~ i\\YSTEl~lES 

Ever wanted to do things to your 
TRS-80 that Radio Shack said couldn't be 
clone7 

How about upper/lower case, reverse 
video. high-resolution graphics, a high
speed clock. audible keystrokes. an extra 
keyboard. and a real-time clock? 

Still not enough? 
How about using an 8 · rrack as a mass 

storage device, making music. controlling 
a synthesiser. monitoring your data bus. 
and individual reverse characters? All 
these hardware modifications. plus locs 
more. are in The Custom TRS-80 und Ocher 

Mysteries by Dennis Bathory Kitsz · the 
latest book from JJG Computer Services. 

If the 

thought of using a screwdriver 

gives you the shivers then you can turn 

to the software section. In this you learn 


how lO make 
BASIC programs auto· 
execute. reset the memory size, patch 
into the interpreter. test memory with 
machine-language. pack program lines 
with machine code. and generate sound 
effects. 

The Custom TRS -80 and Other Mysteries is 
more than 300 pages of practical inf or· 
mation, and tested software. for $29.95. 
Order your copy now. and stan turning 
your TRS-80 into a rive- hundred-dollar 
supercomputer' Pick one up at your local 
JJG dealer and B. Dalton bookstores. 



"It may be deleted but the timing 
constants suggested in this program may 
no longer apply." 
program telling it the duration of the note. 
The program then goes to line 310 where the 
second USA entry is set and the note is 
played (line 320) with the period P passed to 
the machine language. 

Line 200 prints out the note and the note 
value on the video monitor just before it is 
played. This is especially useful during 
debugging. It may be deleted but the timing 

START 

5 

ZERO FLAGS 
ENTER TEMPO 

AP 

-----f 4 

constants suggested in this program may 
no longer apply. Unlike lines 155, 185, and 
235, the rest timing constants were com
puted with line 200 present. 

Line 210 directs the program to line 250 if 
the value of the one-character note string is 
other than zero. If it is zero, then a rest is 
recognized and treated in lines 220-240. 

Line 220 sets D equals one which the 

READ NOTE 
AND 
NOTE VALUE 

8 

READ 
NOTE 
NT$ 

AT• .2*AP 

RK • B*AT 


YES
4 

STOP 

P•AD-65536 

STOP 

machine language program recognizes as a 
rest. Three constants (CK, DK, and EK) are 
then set for the quadratic equation that 
computes AD, the rest duration in line 230. 
It was found that a B-value expressing the 
duration of a quarter note (for example) is 
not precise in time for a quarter rest unless 
AD is d9termined as a power function of RK 
(the product of Band AT). Furthermore, be-

D •I 

CK• 258 
DK• -1253 
EK• 1668 

CK• 5 
DK• 1953 
EK• -6760 

L• VALINT$J 

Fig. 2a 
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TELEWRITER 

the Color Computer Word Processor 


the only one with all these features for your TRS-80 Color: 
51 column x24 line screen display • 

Real lower case characters • 
Works with any printer • 

Runs in 16K or 32K • 

Sophisticated full-screen editor 
Powerful text formatter 
Special MX-80 driver 
Disk & cassette 110 

requires absolutely no hardware modifications 

TELEWRITER 
Telewriter is the powerful word processor 
designed specifically for the Color 
Computer. It can handle almost any 
serious writingjob and ii is extremely easy 
to use. It has all the advanced feature~ you 
need to create. edit. store. fonnat and 
print any kind of text. With Telewriter you 
can quickly produce perfect. ftni,hcd copy 
for letter~. reports. tenn papers. articles. 
technical documentation. ~torie~. novels. 
screenplays, newsletters . It is also a 
flexible and efficient way to take notes or 
organi1.e ideas and plans. 

51 x24 DIS'!) AY 
The Color C·· >nputer is an incredibly 
powerl'ul :{0/ · \i!rsatile computer. but for 
text editinj,'\Jc ~as some m<1jor drawb<icks. 
The small)::! cnaracter by 16 line ~crcen 
fonnat ~how~ you too little of the text and, 
combined with its lack of lower ca~e 
letters . bear~ little resemblance to the way 
text really looks on the page. Reverse 
video in place of lowercase just adds 
confusion . 

Telewriter eliminates these shortcomings 
with no hardware modifications required. 
By ming ~oftware alone, Telewriter 
create' a new character set that has real 
lower case lflters. and puts 24 line~ of 51 
characters on the screen. That's more 
on-screen characters than Apple 11. Atari 
or TKS-80 Model lll. That's more than 
double the Color Computer's standard 
display. 

FULL SCREEN EDITOR 
The Tclcwriter editor is designed for 
maximum ease of use. The commands are 
single key (or single key plus control key). 
fa~t. and easy to remember. There is no 
need to switch between insert modes and 
delete modes and cursor movement 
mode~. You simply type. What you type is 
inserted into the text at the cursor. on the 
screen . What you see on the screen is 
alway~ the current state of your text. You 

can move quickly through the text with 
one key cursor movement in all 4 
directions, or press the shift key 
simultaneously for fast, auto-repeat. You 
can jump to the top or bottom of the text. 
the beginning or end of a line. move 
forward or backward a page at a time, or 
scroll quickly up or down . When you type 
past the end of the line, the wordwrap 
feature moves you cleanly to the next. 

. . . onl' <~(ti"· hl'.1·1progmml)i1r the Color 
Compull'I' 1 lwl'e .1·1,en . .. 

- Color Computer New-;, Jan. 1982 

You can copy. move or delete any size 
block of text. search repeatedly for any 
pattern of characters, then instantly delete 
it or replace it with another. Telewriter 
gives you a tab key. tells you how much 
space you have left in memory , and warns 
you when the buffer is full. 

FORMAT FEATURES 
When it comes time to print out the 
finished manuscript , Tele writer lets you 
specify: left. right, top , and bottom 
margins: line ~pacing and line~ per page. 
These parameters can be set before 
printing or they can be dynamically 
modified during printing with simple 
format codes in the text. 

. .. tl"llly cl .1/<111· <!t'rhe art >1'ord prm'<'H<>r. 
O/ft.1·tant/i111: in l'l'<'I)' rl'.l{Jl'CI. 

- The RAINBOW, Jan. 1982 

Telewriter will automatically number 
pages (if you want) and automatically 
center lines. It can chain print any number 
of text files from cassette or disk without 
user intervention. You can tell it to start a 
new page anywhere in the text, pause at 
the bottom of the page, and set the Baud 
rate to any value (so you can run your 
printer al top speed). 

You can print all or any part of the text 
buffer, abort the printing at any point, and 
there is a " Typewriter" feature which 
allows you to type straight to your printer. 
Because Telewriter lets you output 
numeric control codes directly (either 
from the menu or during printing), it works 
with any printer. There's even a special 
driver for the Epson MX-80 that lets you 
simply select any of ib 12 fonts and do 
underlining with a single underline 
character. 

CASSETTE AND DISK 1/0 
Because Tele writer makes using cassette 
almost painless. you can still have a 
powerful word processor without the 
major additional cost of a disk. The 
advanced cassette handler will search in 
the forward direction till it finds the first 
valid file. so there's no need to keep 
retyping a load command when you are 
lost in your tape . The Verify command 
checks your cassette saves to make sure 
they're good. You can save all or any part 
of the text buffer to disk or cassette and 
you can append pre-existing files from 
either medium to what you have in the 
buffer already. 

AVAILABLE NOW 
Tele writer turns your Color Computer into 
the lowest cost hi-power word processor 
in the world today. It runs in 16K or 32K 
(32K recommended) and is so simple you 
can be writing with it almost immediately. 
It comes with 63 pages of documentation 
and is fully supported by Cognitec. 
Telewritercosts $49.95 including shipping 
(California residents add 6% tax). To 
order. specify disk or cassette and send 
check or money order to: 

Cognitec 
704 Nob Ave. 
Del Mar, Ca. 92014 
Or call (714) 755-1258 weekdays 7 AM
4PM PST. We will gladly answer your 
questions . 

,,.. 121Apple 11 is a lrademark ol Apple Computer. Inc: Atari 1s a trademark ol Atari . Inc.; TRS·BO 1s a trademark ol Tandy Corp.: MX-80 is a lrademark of Epson America, Inc. 
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Microsette's reputation for quality and 
credibility has made us the leading 
supplier of low cost, short length cas· 
settes. Now, we also offer 5 1/o·inch sin· 
gle sided, soft sector diskettes in 
single or double density. We give the 
same attention to quality and realiabil· 
lty for our disks as we do for our cas· 
settes. 

LOOK AT OUR PRICES 
includes boxes and shipping 

CASSETTES Boxes included 

Shipping address enclosed 0 
Check or money order enclosed 0 
Charge to: Visa 0 MasterCard 0 
Account No. 

Expiration Date 

SIGNATURE ..-312 

MICROSETIE CO. 
475 Ellis St., Mt. View, 


CA 94043 (415) 968-1604 
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Item 10 Pack 50 Pack 
C-10 $ 7.50 $ 32.50 
C-20 9.00 39.00 
C-60 11.00 50.00 
C-90 15.00 70.00 

UPS shipment in Cont. USA incl. 
We can not ship to P.O. Boxes 

Length Qty. Price Total 

SUBTOTAL 
Calif. Cust. add Sales Tax 
rroTAL 

" .. it was found best to 
bypass the overhead and return 
directly to line 140 for the next note." 
cause of the sheer overhead of treating playing back through one side of the stereo 
rests in the program, two sets of constants and simultaneously playing a note half. 
had to be determined-one for the cases value (1-32) plus a rest half value, an AD 
where AK is greater than or equal to eight value could be determined for each AK. The 
(where the overhead is small relative to the constants of line 220 were then calculated 
AD value) and the second case where the by linear regression. If you wish to make 
overhead is more (the region of AK values significan't changes in the portion of the 
between 4 and 8). When AK values are less program that treats rests, or that which 
than four (a sixteenth rest played at an AP treats notes, you may have to redetermine 
tempo of five) it was found best to bypass the CK, DK, and EK constants. 
the overhead and return directly to line 140 Line 230 determines the AD value. Integer 
tor the next note. arithmetic is used to conserve time as much 

The two sets of constants in line 220 were as possible . The AD value could exceed the 
determined experimentally by taping notes value of a 2-byte integer in which case the 
having AK values varying from 2-64. By program is stopped in line 235. It this hap· 

. Program Listing 1 

1 'MUSIC--A PROGRAM FOR A 16K MODEL I LEVEL II TRS-80 
2 'BY M. L. DAVIS 
3 I 3A PALMETTO ARMS 
4 I CAMDEN, s. c. 29020 
5 DATA 205,127, 10, 35, 94, 35, 86,235,221, 33 
6 DATA 138,124, 1, 40, 0, 17,120, 0,126,254 
7 DATA 65,202, 59,124,221, 25,254, 66,202, 59 
8 DATA 124,221, 25,254, 67,202, 59,1 24,221, 25 
9 DATA 254, 68,202, 59,124,221, 25,254, 69,202 .... 
10 DATA 59 ,124,221, 25,254, 70,202, 59,124,221 \ 
11 DATA 25, 35,126,254, 78,202, 75,124,221, 9 I 
12 DATA 254, 83,202, 75,124,221, 9, 1, 5, 0 
13 DATA 35,126,254, 48,202,129,124,221, 9,254 ' 

~ 

14 DATA 49,202,129,124,221, 9,254, 50,202,129 
15 DATA 124,221, 9,254, 51,202,129,124,221, 9 
16 DATA 254, 52,202,129,124,221, 9,254, 53,202 
17 DATA 129,124,221, 9,254, 54,202,129,124,221 
18 DATA 9,2"21,102, 4,221,lHl, 3,195,154, 10 
19 DATA 65, 78, 48,146, 7, 65, 78, 49,201, 3 
20 DATA 65, 78, 50,228, 1, 65, 78, 51,242, 0 
21 DATA 65, 78, 52,121, 0, 65, 78, 53, 60, 0 
22 DA.TA 65, 78, 54, 30, 0, 65, 78, 55, 15, 0 
23 DATA 65, 83, 48, 37, 7, 65, 83, 49,146, 3 
24 DA.TA 65, 83, 50,201, 1, 65, 83 , 51,228, 0 
25 DATA 65, 83, 52,114, 0, 65, 83, 53, 57, 
26 DATA 65, 83, 54, 28, 0, 65, 83, 55, 14, " 0 
27 DATA. 65, 70, 48,178, 7, 65, 70, 49, 2, 
28 DATA 65, 70, 50, 1, 2, 65, 70, 51, 0, 1 
29 DATA 65, 70, 52,128, 0, 65, 70, 53, 64, ll 
30 DATA 65, 70, 54, 32, 0, 65, 70, 55, 16, 0 
31 DATA 66 , 78, 48,191, 6, 66, 78, 49, 95, 3 
32 DATA 66, 78, 50 ,175, 1, 66, 78, 51,215, 0 
33 DATA 66, 78, 52,107, 0, 66, 78, 53, 53, 0 
34 DATA 66, 78, 54, 26, 0, 66, 78, 55, 13, 0 
35 DATA 66, 83, 48, 94, 6, 66, 83, 49, 47, 3 
36 DATA 66, 83, 50,151, 1, 66, 83, 51,203, 0 
37 DATA 66, 83, 52,101, 0, 66, 83, 53, 50, 0 
38 DATA 66, 83, 54, 25, 0, 66, 83, 55, 12, 0 
39 DATA 66, 70, 48, 37, 7, 66, 70, 49,146, 3 
40 DATA 66, 70, 50,201, 1, 66, 70, 51,228, 0 
41 DATA 66, 71l, 52,114, 0, 66, 70, 53, 57, 0 
42 DATA 66, 70, 54, 28, 0, 66, 70, 55, 14, 
43 DATA 67, 78, 48, 94, 6, 67, 78, 49, 47, "3 
44 DATA 67, 78, 50,151, 1, 67, 78, 51,21l3, 0 
45 DATA 67, 78, 52,101, 0, 67, 78, 53, 50, 0 
46 DATA 67, 78, 54, 25, 0, 67, 78, 55, 12, 0 
47 DATA 67, 83, 48, 2, 6, 67, 83 I 49, 1, ) 

48 DATA 67, 83, 50,128, 1, 67, 83, 51,192, 0 
49 DATA 67, 83, 52, 96, "· 67, 83, 53, 48, 0 

Program Listing 1 Continues 



"Line 230 determines the AD value. 
Integer arithmetic conserves time as 

much as possible." 

Progra m Lrsting 1 Con tinues 

50 DATA 67, 83, 54, 24, 0, 67, 83, 55, 30, 0 

51 DATA 67, 70, 48,191, 6, 67, 71l, 49, 95, 3 

52 DATA 67, 71l, 51l,175, 1, 67, 70, 51,215, 0 

53 DATA 67, 70, 52,107, 0, 67, 70, 53, 53, 0 

54 DATA 67, 70, 54, 26, 0, 67, 70, 55, 13, 0 

55 DA!l'A 68, 78, 48,172, 5, 68, 78, 49,214, 2 

56 DATA 68, 7 8, 50,107, 1, 68, 78, 51,181, 0 

57 DATA 68, 78, 52, 90, 0, 68, 78, 53, 45, 0 

58 DATA 68, 78, 54, 22, 0, 68, 78, 55, 30, 0 

59 DATA 68, 83, 48, 90, 5, 68, 83, 49,173, 2 

60 DATA 68, 83, 50, 86, 1, 68, 83, 51,171, 0 

61 DATA 68, 83, 52, 85, 0, 68, 83, 53, 42, 0 

62 DATA 68, 83, 54, 21, 0, 68, 83, 55, 30, 0 

63 DATA 68, 70, 48, 2, 6, 68, 70, 49, 1, 3 

64 DATA 68, 70, 50,128, 1, 68, 70, 51,192, 0 

65 DATA 68, 70, 52, 96, 0, 68, 70, 53, 48, 0 

66 DATA 68, 70, 54, 24, 0, 68, 70, 55, 30, 0 

67 DATA 69, 7 8, 48, 13, 5, 6 9, 78, 49,134, 2 

68 DATA 69, 78, 50, 67, 1, 69, 78, 51, 16.!., 0 

69 DATA 69, 78, 52, 80, 0, 69, 78, 53, 40, 0 

70 DATA 69, 78, 54, 20, 0, 69, 78, 55, 30, 0 

71 DATA 69, 83, 48,197, 4, 69, 83, 49, 98, 2 
72 DATA 69, 83, 50, 49, 1, 69, 83, 51,152, 0 
73 DATA 69, BJ, 52, 76, 0, 69, 83, 53, 38, 0 
74 DATA 69, 83, 54, 19, 0, 69, 83, 55, 30, 0 
75 DATA 69, 70, 48, 90, 5, 69, 70, 49,173, 2 
76 DATA 69, 70, 50, 86, 1, 69, 70, 51, 171, 0 
77 DATA 69, 70, 5 2, 85, 0, 69, 70, 53, 42, 0 

78 DATA 69, 70, 54, 21, 0, 69, 70, 55, 30, 0 

79 DATA 70, 78, 48,197, 4 , 70, 78, 49, 9 8, 2 

Bil DATA 7[), 78, 50, 49, 1, 70, 78, 51,152, 0 

81 DATA 70, 78, 52, 76, 0, 70, 78, 53, 38, 0 

82 DATA 70, 7 8 , 54, 19, 0, 70, 7 8, 55, 30, 0 

83 DATA 70, 83, 48,128, 4, 70, 83, 49, 64, 2 

84 DATA 70, B3, 50, 32, 1, 70, 83, 51,144, 0 

85 DATA 70, B3, 52, 72, 0, 70, 83, 53, 36, 0 

B6 DATA 70, 83, 54, 1 8 , 0, 70, 83, 55, 30, 0 

87 DATA 70, 70, 48 , 13, 5, 70, 70, 49,134, 2 

BB DATA 70, 70, 50, 67, 1, 70, 70, 51,161, 0 

89 DATA 70, 70, 52, 80, 0, 70, 70, 53, 40, 0 

90 DATA 70, 70, 54, 20, 0, 70, 70, 55 , 30, 0 

91 DATA 71, 78, 48, 64, 4, 71, 7B, 49, 32, 2 
92 DATA 71, 78, 50, 16, 1, 71, 7 B, 51, 136, 0 
93 DATA 71, 78, 52, 6B, 0, 71, 7 B, 53, 34, 0 
94 DATA 71, 78, 54, 17, 0, 71, 7B, 55, 30, 0 
95 DATA 71, 83, 4 B, 2, 4, 71, B3, 49, 1, 2 
96 DATA 71, 83, 50, 0, 1, 71, B3, 51,12B, 0 
97 DATA 71, 83, 52, 64, 0, 71, B3, 53, 32, 0 
98 DATA 71, 83, 54, 16, 0, 71, 83, 55, 3 0, 0 
99 DATA 71, 70, 4B,128, 4, 71, 70, 49, 64, 2 
Hl0 DATA 71, 70, Sil, 32 , 1, 71, 7 0, 51,144, 
101 DATA 71, 70, 52, 72, 0, 71, 70, 53, 36, " 0 
102 DATA 71, 70, 5 4 , l B, 0, 71, 70, 55, 30, 0 
103 DATA 205,127, lll,229, 33,254,127,205, 13, 38 
104 DATA 235, 94, 35, 86,225, 14, 1, 27 ,122,179 
105 DATA 19, 40, 6, 62, 3,169, 79,211,255,229 
Hl6 DATA 43,124,181, 32,251,225, 27,122,179, 32 
107 DATA 238,195,154, Hl, 68, 0 
110 POKE16562,123:POKE16561,253:CLEAR100:FORZ=3174 2 TO 32767:REA 
D X:S = S+X:POKEZ,X:NEXT 
115 IF S=69640 THEN 340 ELSE PRINT"BAD 
120 DEFlNTC-Z 
130 CLS:G=0:H=0:INPUT"TEMPO l TO 20 (1 
P:RESTORE 
140 IF G=0 READ NT$,B ELSE READ NT$ 
150 RK = B"AT 
155 IF LEN(NT$) = 2 OR LEN(NT$)>3 THEN 
160 IF LEN(NT$) = 1 THEN 210 

CHECKSUM IN DATA":STOP 

IS FASTEST)";AP:AT = .2*A 

PRINT NT$;" BAD": STOP 

170 C=Vl\RPTR(NT$) :POKE16527,123:POKE16526,254:P=USR(C) 
180 A=l950*B*AT/P+l.l 
185 IF A>65535 THEN CLS : PRINT"B*AT PRODUCT•;B*AT;"IS TOO LARGE 
":STOP 

Program Listing 1 Continues 

TEACH YOUR 

CHILDREN 


ALPHA-Our best seller. Enhanced with larg er lette<s 
and three excercises. Alphabet recogn it ion for pre
sch oo lers. 

ALPHA II- More alphabet excercises. Find the dup li · 
cate letters; letters before and after: put in alpha· 
betical order. 

SIGMA- Addition problems for grades 1-3. 

SIGMA-EX-Addit ion problems for the younger or 
sl ower leamer. 

SIGMA-82- Addi l ion. subtract ion. mu lt ipli cation and 
divis ion. N ine speed level s. Time le1t and total time 
con stantly di splayed. 

SPE-L-Spel ling prac tice for g rades 2-4. 

learning to Count Money-A THREE PROGRAM 
SYSTEM THAT TEACHES TH E IMPORTANT SKILL OF 
COUNTING MONEY. SUPERIOR GRAPH ICS. (SOLD 
BY THE SET ONLY.) 

Available on cassette only for TRS·BO Mode ls I and Ill 
SS.95 each. two for $12.00. four fo r $21.00 Leaming to 
Count Money-$19.95 

Add $ 1.00 to to tal order tor f irst class shipment. 

,...188 
Mer< er Sy~t~"'s Inc. 

81 !.coott-t l.an-t:za mHkk.!ovUlt=. N.l. 11801 

GRAPHICS 

Grafpac-80 is on eosy 1o use universol 
Graphics program designed to drive any 
dot addressable Crt, printer, plotter. 
Grafpoc-80 tokes it's data from your di sk 
files and is usable from , Basic , Fortran 
Pascal , Fourth , Cobol , etc . 

Gralpac-80 has these Jeatures: 

•Circle , Elipse, Sector , Arc 
•Line Relative and Absolute 
•2D and 3D Cordinate Systems 
•Character Generation with 360 

degrees rotation and size control. 
•Over 15 additional commands 
•Pie, Bar , Scatter and X, YPlots 
•Maps of the USA and the World 
•Various Pictures 

Grafpac-80 is avail able for : TRS-80 Model l , 

2 with 48K and di sk, CP I M sy stems with 48 K. 

Version s already configured for: Epson MX -80 

with Groftrax, Calcomp 565 x, y plotter, 

Matrox ALT 51 2 Sl OO Graphics board . 

TRS-80 , $29 .95 CPI M, $59 .95 


Call or write : 
M.E.S.C. 
Parkhurst Orivti 
Salisbury, MO 21801 
301-742-7333 ,,.393 
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GOOD GRIEF.'/ 
THIS IS UNBELIE'YA.l!ILE,I 

···~·-~··· 

TOP-NOTCH PROFESSIONAL 
SOFTWARE FOR THE TRS-80 
MODELII AT LOW PRIC£S/ 

- Power enough tor the 
prolessional programmer 
- Easy lor the beginner 

- Extremely useful 

MENU ·Program m•nu 90neralor. Pric•o $24.95 
• GrHt ••Y to aro1n111 d11k1. especi1lly hud driv1$I 
• like hiving 1 dirtctorw W•lh description• ind bitter• 
• Ideal lronr en<1 lo< an iippl1cat1on package 
•Displays merh; ot p1ogram"i 1nclodlnt; llPsu1p11on~ 
•User seiiects p10Q1am •nlh cuisor orb¥ ln1e numtJe1 
•Cari run BASK 01 TRSDOS compllea prog1t'!rlis 
• 1JD IO 200 l ines w menu· 1nch.id1ng cornrnern lint".i 
• Submenus 101r-ie1 rt1('11u Illes~ can be pu! 111 menu 
• l ASOOS commands can be rneno 11em s 
•Each disk or pr Dg1 am p~[kage can t'1a11e sep.1 1.ile menu 
•Comp It le ed1t1ng l,u 1hl1es 1nc:lud1r1q menu lark ing 
•Can pass 1nlorma1 1on lo r.,ele(fed prng•am lh,ough l1 1e 

RESEQ - P•Oil••m hnt •tnumr:....r. Price $4~.95 
• Mo programlfttr 1h1M1ld bt wllllevt thll ut1111y• 
• The tdH• 1oluhon IDf 1ns.tr1mg lmts ~n1a crowded c.tdel 
•Makes s:1lJclwul piograrnm1ng 111 8ASIC t>clr..1er 
• Renumtler-. .-tll or p..td ot 'he lint s. ol a p1tllpi1r11 
• RrriumtJt"•" up to 30 qroups ol 1.nes .-11 rn111 

•Can copy g1ouw. ot j1nt s h:;1v1ng rn1CJ1n.-tl\ 

• Ltn coml'HO!' 4rOl1D.., Jnd renumbt• 1rien1 tuQ•·ll1H 
• 	 C.1n 1e~ric.111- r1 lJioup bv cicldmg 01 <>lit'111J1l111q ,1 

t.on<::.ta111 hom ,.ill ~1 rH · nur"n[h·1<., 

• ((11• 011111 1i!tllf- c.!1nw1r1q 1111: an1~ rlf'll\I 11111" 111,nirwr.;, 

• (i':: rlttq 1111 11 ri1,ri11lt_11dtll(> l1nf' n1omhto'r ''"'' '"' " f'C,, 

•Can ti,l'.'i" '.:il''IJ.tr~h· '''l.Jld r111d our~1~it l11r. 
•War-.~ 011 romp•··-,.,erl to1m;;i1 Ide.., 
'SAV~ PROG BA~ A 11nn~re-.-,a1v~ 

• Fetl.,I u~\ tu 240 1~n~<.;·n11n ult 

CREF · Cro11 rtlerence gener•lor Pricti.$34.9S 

• Mo mare wort 1u 1bou1 acculental mm1u ol war11bles1 
• Conla•ns ~Hlbre:s. no1 tound 1n 11m1t.r u111ihu ~lsrwhrrt' 
• (ornpieH· 	(r()~o; •e+errn(t:- !15!1nq ol v;irrdhlf:'5 .:trr,h·') 

run(11Qn5 li11t· r1umoe1 relt-rerlu·-, .1nrl us~ 'uu[ 1nt:s 
• fla!JS ddte1tint !ypes 	01 use d'ne l"iumbe1s GOTO 

GOS US ON ERROR GO TO RESUME ERl f IH Oed and 
1eguia1 vanables a1rays u!>e mocMy del1ne 
luncbons and USA •01111nes use del1nr1 

• W~11~:., wt'len var1a.,lf' may tieive bePn U'">t'd 11l11111ectly 
•References l rSlf't1 ti'¥ etlect1ve name .-lrld Typt' 
• 	L•s ling arrangrr1 ,11ptiabt11ca 11y or numf11c,1jll/ e.:irh 

type ol ii em 1n .1 ~,rp.4; af P <,ec lion 
•Disk 1empo ra1y hie no 11m 1t on p10Q1Mn S;Je 
•Work s on rnmprt'.i\t"d 1orma1 hies 
•Fast up !o 1ao '111rs rn 1n111e us1nu Lml" Pr1n1er 111 

VARLIST l111 fun n•mes 01 v•n•bl•s u•&d 1n 
program.. Poe• 124 95 

• Wh•n bought with CRH 1h1s is the 1cmu on lh• Cik•' 
• L1t,l5 	11.Jll ndmt-\ ol .lll vaf1,ttlles a1tdyS clfll"l fur1cr 1on~ 

a1pttatlE:111.a11.,. USR 1our1n~s art- 1j...red sep,oa ~ely 

• 	 V.:ir1a~Jlf'S tiav1nq 11,.,rne1, ~11h Silme hr-..,.' ctia1ac1ers 
dnc'J l~Ot' ;trf' l1<;lf'd IOQt-lhe1 

• f1 ~1p~ l1ne1 \uli!•(lt>IP., v.111"1 sarnr- first ( rtia1~C1!'.'1' 

• Oulpul l1<,,f1n(J IO CRT µj 1nJ€1 or r11Sk lilt 
•No hm11 on p1oq1Am ,,,.e 
• Wo1ks on cornµ1t>•,<.,er1 lormaf Ille~ 

• F fl">I l•'1 10 540 <,la1t>mer l15imioulf' on L1n1 · P1rnlt:'1 lll 

lnlroduclory otter: Purchase all four 
packages for only 599 95' 
Nole: The above soflware requires 64K 
memory to run 
For more inlormalion: lnd1v1dual users 
guides tor above packages are available 
for 57.50 each cred1lable towards 
purchase of that package rf purchased 
w1thrn 90 days 

A rJ· ! ~~ (J11 11 • f· f • ·- ~aqr· ~· H1 r ~ ll.ir 11 J 1 riq 
I VI.· : r 1;·S h l l' Ji! •. ;11 fc _)~ 1;: 1 ~,.tf f ·~ t;1k. 

To ord er coll Cllll ect 151 512358406 

';I%, accepted 

World Soltware Resource 
Div. Sumner Enterprises 
Hwy. 146 N 
Grinnell. IA 50112 

..-376 

" . . then the program is directed to line 
350 for specia I etfects of the piece." 

Program Ltstmg 1 Contmued 

199 IF A<32768 THEN D=INT(A) ELSE D=INT(A-65536) 
200 PRINTNT$;B,:GOT0310 
210 L=VAL(NT$):IF L<>0 THEN 250 
220 D=l:CK=5:DK=l953:EK=-6760:IF RK<4 THEN 140 ELSE IF RK<8 THEN 

CK=25B:DK=-1253:EK=l668 
230 AD=CK•RK*RK+DK*RK+EK 
235 IF AD >65535 THEN PRINT•ruc VALUE";RK;"IS TOO LARGE":STOP 
240 IF AD<32768 THEN P=AD:GOTO 329 ELSE P=AD-65536:GOTO 320 
250 IF L=l AND B<0 THEN 130 ELSE IF Lml THEN G=l:GOTO 140 
260 IF L<>2 THEN 290 
270 IF B>0 AND G=0 THEN 350 
280 IF H=0 THEN RESTORE:H=l:GOTO 140 ELSE H=0:GOTO 140 
290 IF L=3 THEN B=,2*B:GOTO 140 ELSE IF L=4 THEN B=.5*B:GOTO 140 

ELSE IF L=5 THEN B=.8*B:GOTO 140 ELSE IF L=6 THEN G=0:GOTO 140 
ELSE IF L=7 THEN B=l.25*B:GOTO 140 ELSE IF L= B THEN B=2*B:GOTO 1 
49 ELSE H' L=9 THEN B=5*B : GOTO 140 
300 PRINT"BAD NOTE":STOP 
310 POKE16527,127:POKE16526,210 
320 F=USR(P) :GOTO 140 
340 CLS:PRINT"MUSI C GENERATOR READY FOR RUNNING":DELETEl-115 
347 'SPECIAL EFFECTS FOR CARMEN MARCH 
350 ONBGOT0400 
400 N=INT(2*AP) :D=l6:DR=l5:READP1,P2,P3 
410 FORZ=lTON 
420 P=Pl:F=USR(P) :FORZl=lTODR:NEXT 
430 P=P2:F=USR(P) :FORZl=lTODR:NEXT 
440 NEXTZ 
450 P=Pl:F=USR(P) :FORZl=lTODR:NEXT 
460 P=P3:F=USR(P) :FORZl=lTODR:NEXT 
470 P=Pl:F=USR(P) :FORZl=lTODR:NEXT 
480 GOT0140 
1000 'DATA FOR ' CARMEN MARCH' BY GEORGES BIZET 
1010 DATAAN5,8,AN5r2,0,2,AN5,2,0,2,AN5,2,0,2,EN4,2,0,2rDN4,2r0r2 
,EN4,2,0,2,AN5,8,AN5,2,0,2,AN5,2r0r2,AN5,2r0r2rBN5,2,0,2,CS5,2,0 
,2,BN5,2,0,2,AN5,4,0,4,AN5,2,0,2,AN5 1 2,0,2,BN5,2,0,2,AN5,2,0,2,G 
S4,2,0,2,AN5,2,0,2,2,l,53,48,57 
1020 DATADN5,4,0,4,DN5,2,0,2,DN5,2,0,2,DN5,2,0,2,AN5,2,0,2,GN4,2 
,0,2,AN5,2,0,2,DN5,4,0,4,DN5,2,0,2,DN5,2,0,2rDN5,2r9r2,EN5,2r0r2 
,FS5,2,0r2,EN5r2,0,2,DN5,4r0,4,DN5,2,0,2,CS5,2,0,2,BN5,4,0,4,BN5 
r2r0,2rAN5,2r0r2,2,l,64,60r72 
1030 DATAAN5,4,0,4,AN5,2,0,2,AN5,2,0,2,AN5,2,9,2,EN4,2,0,2,DN4,2 
,0r2,EN4r2,0,2,AN5 ,4,0r4,AN5,2,0,2,AN5,2,0,2,AN5,2,0,2,BN5,2,0,2 
,CS5,2,0,2,BN5,2,0,2,AN5,4,0,4,AN5,2,0,2,AN5,2,0,2,BNS,2,0,2,AN5 
,2,0r2,GS4,2,0,2,AN5,2r0,2 
1035 DATA2,l,53,48,57 
1040 DATAEN5r4,0,4,EN5,2,0,2,EN5,2,9,2,EN5,4,DN5,4,CS5,2,0,2,DN5 
,2,0,2,EN5,4,0,4,EN5,2,0,2,ENS,2,0,2,EN5,4,DN5,4,CS5,2,9,2,DN5,2 
,0,2,EN5,8,EN4,4,FS4,4,GS4,8,EN4,4,CS5,4,BN5,l6,AN5,8,0,8,2,0 
1050 DATACS4,4,9,4,FS4,4,0,4,CS4,4,0,4,BN4,4,0,4,AN4,8,GS3,4,FS3 
,4,GS3,4,0,4,CS3,4,0,4,FS3,8,GS3,8,AN4,8,CS4,8,ES4,8,DS4,4,ES4,4 
,CS4,4,0,4,CS4,4,0,4 
1060 DATACS4,8,FS4,4,0,4,CS4,4r0,4,BN4,4,0,4,AN4,8,GS3,4,FS3,4,G 
S3,4r0,4,CS3,4,0,4,FS3,4 , 0,4,GS3,4,0,4,AN4,4,0,4,CS4,4,0,4,ES4,8 
,DS4,4,ES4r4,CS4,8,0,B 
1070 DATADN5,4,DN5,4,DN5,4,9,4,EN5 1 4 1 EN5,4,EN5,4,0,4,FS5,4,FS5,4 
,FS5,4,0,4,DN5r4,DN5,4,DN5,4,0 1 4,CS5,4,0,4,GS4,4,0,4,CS5,4,0,4,D 
N5,4,0,4rCS5r4,0r4,GS4,4,0,4,CS5,4,0,4,0,8,DN5,4rDN5,4rDN5,4,0,4 
,EN5r4,EN5,4,EN5,4,0,4 
1075 DATAFS5,4,FS5,4,FS5,4,9,4,DN5,4,DNS,4rDN5,4,0,4 
1080 DATAGS2,4,GS4,2,GS5r2,GS1 , 4,GS4,2,GS5,2,AN2,4,GS4,2,GS5,2,A 
N3,4,GS4,2,GS5r2,AS3,4,GS4,2,GS5,2,AS2,4,GS4,2,GSS,2,BN2,4,GS4,2 
rGS5,2,BN3,4,GS4,2,GS5,2,BS3,4,GS4,2,GS5,2,BS4,4,GS4,2,GS5,2,CS2 
,4,GS4,2,GS5,2,CS3,4,GS4,2,GS5,2 
1085 DATADN3,4,GS4,2,GS5,2,GS4,4,0r4rGS4,4,9,4 1 AN5,4,0,4,AN5,2,0 
,2,ANS,2,0,2,AN5,2,0,2,EN4,2,0r2rDN4,2,9,2,EN4,2,0,2,AN5,4,0,4,A 
N~,2,0,2,ANS,2,0,2,ANS,2,0 , 2,BN5,2,0,2,CS5,2,0,2,BN5,2r0,2,ANS,4 
,0,4,ANS,2,0,2,ANS,2,0,2,BN5,2,0,2 
1087 DATAAN5,2,0,2,GS4,2,0,2,AN5,2,0,2 
1090 DATA2,l,53,48,57,DN5,4,0,4rDN5,2,0,2,DN5,2,0,2,DN5,2,0,2,AN 
5,2,0,2,GN4,2,0,2,AN5,2,0,2,DN5r4,0,4,DN5,2,0,2,DN5,2,0,2,DN5,2, 
9,2,EN5,2,0,2,FS5,2,0,2,EN5,2,0,2,DN5,4,9,4,DN5,2,0,2,CS5,2,0,2, 
BN5,4,0,4,SNS,2,0,2,AN5r2,0r2 
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r~'!"?'· -~in...-._,..._.._·
1v·e got
* DISK DRIVES 

TMOO f40-TI. . . ... ... . . . .. . . .. $289 
TABOO (80-TI. .... .... .... .. .. . $399 
TA400 Flippy. .... . . . ... . . . ... $319 
TABOO Flippy. ................ S409 
TM00-2 Dual Head . . . .. . $409 
TAB00·2 Dual Head . . .. .. . . .. .. $549 

complete wi t h silver enclosure & power supply. 

All TA Drives are MPI 

* CABLES 
2-Drive .. '' 523 .95 

4-Drive. ' ' $33.95 
Ext ende r Cab le... ' $14 .9 5 

• 	 BARE DRIVES 
TAllOOB . _.. . . '. 5249 
TABOOB .... . ' $349 
TAllOOB Flippy . '' $269 
TA800B Flippy . '. $359 

* 	EPSON PRINTERS 
MX80. . . . . . . . . . . . . . . . . $469.00 
MX80F / T. . . ... . $579.00 
MX100 . . . . . . . . $769.00 
Parallel Cables. . . . . . . .. 524.95 
MX 70-80 Ribbons. . . .. .. ... $12.95 

• 	 OPERATING SYSTEMS 
TRSDOS 2.3 Disk & M;inu al. ' '. $19.95 
LDOS . . . $119 .95 
NEWDOS .' 80 . . . . . . . $1 29.95 
DOSPLUS 3-3 .3 3D_. . $89_95 

• 	 IRON 
Disk Drive Power Supply, 
Single . . .... . ..... . ..... 537 
Disk Drive case !silven an d Base 519 
Mem orex Diskettes !bx o f 101 . 525 

90 o;iy w.irr ~ nrv en DRIVES. ACl d S> oo frP1C)11t per 
c11we 111 cont U. S. UPS coo ct1arqr s1 50 Tll ere 1s,11so 
.1 15 d ay FREE TRIAL on TA drives If not com1Jletely 
s,1t1sf 1ec1 111 refuna your nwney 1lrss sh1p pmg1_ 111 
take e:xcep WJn to 1mPr~Pt r 11SP 11r nw:.11.1nd l1r1g . 

* RADIO SHACK COMPUTERS 
26-1061 Miii. LI , 4K. . .. .. . . . .. . $595 
26-1062 Miii, LU, 16K.......... . S83S 
26·1065 Miii, 48K, 1 Drive.... . 51695 
26-1066 Miii, 48K-2 Dr-RS232.. 52099 
26-3001 4K color computer... $315 
26·300216Kw / ext. Basic...... 5485 
26·3003 32K w I ext. Basic.... _. 5566 
26-3501 Pocket computer.... S18S 
26-4002 Mii, 64K, 1-dr. . ...... $3288* PERIPHERALS - Model I, II, Ill 
26-1140 OK Exp. Interface. . ... 5249 
26-1140 With 16K Mem. Tstd / Guar 

... .. .. ......... - . .. ' .. . 5299 
26-1140 With 32K Mem. Tstd / Guar 

. ' .. . ' .'.' ... . ' ' ' .. . '' 5349 
26·1145 Ml RS232 W/ Cable. . ''.' $85 
26-1148 Mill RS232w / cable... . _$89 
26-1172 D.C. Modem I. .... ... . 5135 
26-1173 D.C. Modem II. .. ' . ' .. $1€9 
26-1206 CTR-80 Recorder.. .. .. . $51 
26-3008 cc Joysticks, pr...... .. 521 
26·301013" Color Video..... . . 5353 
26-4150 Mii 8.4MB Disk... _.. _$3820 
26-4151 Mii Hard Disk N0.2. '. $2970 
16K 200nsec Memory Guar 1Vr. $29 

You've Got 

TOTAL ACCESS
< speciallzlng In Tl!SBO • l 

TO YOUR COMPUTER HARDWARE & SOFTWARE 
The co111piete lme o f Rad io Sh~ck products os 

Ro. w.irr.111rv c.111 m e Fo r p rice and d el1verv Just 

NEEDS CALL ROSE TODAY'se ·------··-----------·.lv.111,)blf' tl1rough TA wi t h standard RS l1m 1t ed
cause' vou clo n t see 1r don t mean w e .11n t got it 

* OTHER PRINTERS & ACCESSORIES 
26-1158 Daisy Wheel 11. . . .... $1694 
26·1455 Acoustic cover....... 5339 
26-1447 Tractor Assy... .. .... . $208 
26-1448 Sheet Feeder. ...... 51111 
26·1165 Line Printer v. __ . .. .51581 
26-1166 Line Printer VI. .. . .... $986 
26-1167 Line Printer VII. . ..... $339 
26·1168 Line Printer VIII. ... . .. 5679 
26·1191 Flat Bed Plotter. . ... 51695 
26·1195 Digitizer..... . . . .. . .. $379 
ANADEX DP-9500, 9501 . .. ... . $1295 
NEC 7730 Spinwriter, 55CPS. . $2484 
Daisy Wheel Printer, 45cps... $1779 
Tractor for above.......... . . 5237 
Sheet Feeder for above.. ... 51250 
26-1308 Printer Stand .. . .. ..... $88 
26-4302 Printer stand......... 5129 
26·1401 or 4401 Printer Cable.. $32 

* NEC COMPUTERS 
PC-8001A Keyboard & Processor... 

- . . ... ' - $1099 
PC8011A Expansion unit. . .. . . 5699 
PC-8031 A 2-driv e Expansion 
Unit . ... . . . . . . ... . ... . ...... $1093 
PC-8041A Green Phos. Video.. 5225 
PC-8043A HighRes Color Mon. . $925 

ROSE'S 

SPECIAL 

OF THE 

MONTH 


*AEROCOMP'S * 

ALL NEW 


DOUBLE DENSITY 

CONTROLLER 


"DDC" .....$149.95 

Heres a Double Density Controller f or 
Mod. 1 that does away w1tn all those dara 
separation problems that seem to keep
cropping up! Rose wouldn t fun ya now. 
would she? Don t be scared of Double 
Density any more. AEROCOMP nas design
ed some advanced circuitry Chat even 1 
dont understand · but I do know rt 
works . Better order now. auanit1es are 
goinr;i to be a bit short. 

$189.95 complete
with oosplus 3.30. 
How many do you 

want? 12? 

ROS E 

ZENITH MONITORS 
12" Screen • Green Phospher 
This is the one you have been waiting 
for. well built. works great with the 
model 1. Also has 40/80 column switch so 
the Apple folks can use it. 90 day warran
ty good Nationwide. Sell your old Model 1 
monitor and be the first on your block to 
have a " real'·green screen. 
12" zenith Green Phos. Mon. . . . .. _. 5135 
CJble for Model 1. . . . . . . . . . . . . . ..... 57 

* RADIO SHACK SOFTWARE 
I have most all R/S software 1nstock 
and 1t can be yours at 15% off the 
R/ S retail price. call me for the 
latest availibility. 

DOUBLE DENSITY 

DATA SEPARATOR 

FROM AEROCOMP 

......... $49.95 


ti you l'W l1 . I rERCOM DOUBLE R A • DOUBLE R 
II · 01 LNf>ounl<?r · · upgraCI C' 1t w1tl1 t11e DDS 
~~;~?~"J ;\9 ~ !~.,~n Nc1 more lock-Ou (• Y{)ll ne~erve 

ORDER NOW! 
TOLL FREE 
800-527-3582 
Write or call ROSE TOLL FREE at 
1·800·527-3582. Texas residents call 
214·234·1770_ Please use the toll 
free tines for orders and literature 
requests only. Technical help or ser
vice use the Texas line. Prices are 
mail order only. You pay by VISA or 
MASTERCARD, you can send check or 
money order !allow a couple of 
weeks for personal checks to clean 
or order COD 1we ship coo·s cash, 
certified checl< or money order on
ly>. 25% deposit required on all COD 
orders. Rose will tal<e American 
money in just about any form. Add 
freight !UPS where possible> on all 
orders.Texas residents cough up 5% 
sales tax. Allow 2-4 weel<s for 
delivery. Order today · I need the 
money! 

TOTAL ACCESS 
P.0. BOX 3002 
RICHARDSON, TX 75080 

214·234-1770 
. Tr,1demarK Of PERCOM DATA co' . · rraa emarK Of LNW • TRSAO & RaCllD Shack are traCletnMk<; QI Tandy Corp COP'{rlgtH 1 ~81 fOlAL l\(CESS 
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" ... use two quarter rests or four eighths . .. A whole 
rest will probably never make it." 
pens, use two quarter rests or four eighth as a period for playing rests. and G is set to read only NT$. 
rests for a half rest. A whole rest will prob Lines 250-300 treat all cases where L (the Lines 270 and 280treat cases of L equals 
ably never make it. Line 235 is among the integer value of NT$) is not zero. In line 250 two. If B is positive and is read with NT$ 
three lines to be deleted after the music an L of one ends the piece, provided it is ac then the program is directed to line 350 tor 
data are debugged. companied by a negative B-value. If Bis any special effects of the piece with the B-value 

Line 240 converts the AD value to the Pin number greater than zero, the program used for further direction at line 350. If B 
teger that the machine language interprets returns to line 140 with that fixed 8-value equals zero then a repeat functions at line 

LOCATE NOTE 
STRING IN 
MEMORY 

FIND PERIOD P 
IN MACHINE 
LANGUAGE 

G =I 

D=INT (A- 6 55 3 61 

YES 

NO 

STOP 

D=INTCAl 

PRINT NOTE 

AND 


NOTE VALUE 


POKE USR 
CALL LOCATION 

PLAY NOTE 

NEEDED 

N•INTl2*APJ 
D = 16 
DR= 15 

READ P1, P2, 
P3 

PLAY TRILL 

Fig. 2b 

150 • 80 Microcomputing, May 1982 



Level IV Products, Inc. 

Is Expanding Again! 


3 Locations To Serve You... 

HEADQUARTERS 


DIVISION 

32429 Schoolcraft Road 
Livonia, Michigan 4S150 

313 I 525-6200 

LEVEL IV 

COMPUTER CENTER 


182 North 20th Street 

Battle Creek, Michigan 49015 


616 / 963-2212 


RADIO SHACK* 

DEALER STORE #P-130 


134 South Front 

Dowagiac, Michigan 49047 


616 / 782-6600 


Our Purchasing Power, ($5 Million plus Gross Sales) allows us to offer the best of RADIO 

SHACK*, as well as other popular Hardware and Software at the 


LOWEST DISCOUNT PRICES AVAILABLE! 

OUR POLICY IS THAT IF WE SELL IT. ..WE ALSO SERVICE rT! 


CALL US TOLL FREE IF YOU DON'T SEE THE ITEM YOU'RE LOOKING FOR 


1YPICAL PRICES (PARTIAL LISTING) 

TRS 80* Color Computer, 32K w/ext. Bas. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 499.00 

TRS so• Mod III, 4SK w/1-40 TR Drive .. .. . . .. . . . . . . .. . . . . . .... . ... . . . . . .. ... . . ... . . . ... . . . . .. . . . .. . .. 15S9.00 

TRS so• MOD II, 64K w/1-8" Drive . .. .... . . ... . . ... . . . . . ... . . . . . . . .. . . .. . . ... . .. .... . . . .. ... .. .... ... 3375.00 

TRS so• MOD 16, 12SK w/1-Double 8" Drive .... . . . .... .. .. . ... ... .. . . . . .. ..... . .. . . . .. . . . .... .. . . . ... .. CALL 

TRS so• MOD III, 6.4MEG Winchester Drive . . . . . . . . . . . . . . .. . ...... . ... . .... . . . . . . . .. . . . .. . . . .. . . . 2795.00 

SW' Add on Drives for MOD I, III, Color, etc.............. . ... . . .. . .. .. . ... . ........ . .. .. ....... ... .. from 228.00 

S" Add on Drives for MOD II, MOD 16 .... . . .. . .. . . . . . . .. .... . . . ... .. . ... . . . . .. . . . . . .... . . . . .. .. . ... from 540.00 

Printers, Radio Shack•, Epson, Citoh, etc. .. . . . . . . .. .. .. . . ... .. . . . . ... . .. ... .. . . .... ......... . . .. .. .. ... . .. CALL 

Technical Service (7 technicians on staffj . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. .. . . . . . .. 24 .00/hour 


UPGRADE YOUR PRESENT COMPUTER .. . . . . ... ... . . .. ....... . .. ... . .. ...... . .. . ... . . . CALL FOR A QUOTE! 


WARRANTY POLICY: TERMS OF SALE: SHIPPING: 
The Radio Shack• 90 Day Warranty requires We allow a 2% discount for cash pre-paid Foreign orders and large items shipped best·way 
construction from Radio Shock• Supplied orders, personal checks require 2 weeks for bank 

frieght co/lee~ most others are shipped promptly components, at slightly higher prices. 
clearance. 

Equipme nt containing non-R/S components is from stock uia U.P S. add 1.5% or $2.50 minimum, 
VISA. Master Charge and C.O.D. orders accepted, 

couered by our 6 month parts and labor worranty. 
and $1 .50 if C. O.D. deposits are required for all special order and 

Inquire when ordering to ascertain your couerage. 
assembly items. 

DEALER'S NOTE Some key areas are still available for both re· sale TOLL FREE ORDER HOT LINE 
800-521·3305and servicing dealerships, contact our Headquarters Division for 

HARDWARE/SOFTWAREDetails. Service Line 
313 I 525-6200 

Your One Stop Computer Shopping Center 
'TRADE MARK OF TANDY CORPORATlON 
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"More than one repeat could be 
programmed ~ut complexities 
interrupt music continuity." 

Program Us ring 2 Continved 

1095 DATA2,l,64,60,72,ANS ,4,0,4,AN5,2,0,2,AN5,2,0,2,AN5,2,0,2,EN 
4,2,0,2,DN4,2,0,2,EN4,2,0,2 
1100 DATAAN5,4,0,4,ANS ,2,0,2,ANS ,2,0,2,AN5,2,0,2,BN5,2,0,2,CS5,2 
,0,2,BN5,2,0,2,AN5,4,0,4,ANS ,2,0,2,AN5,2,0,2,BNS,2,0,2,AN5,2,0,2 
,GS4,2,0,2,AN5,2,0,2 
1110 DATA2,l,53,4B,57,ENS,4,0,4,ENS,2,0,2,EN5,2,0,2,EN5,2,0,2,DN 
s,2,0,2,css,2,0,2,0N5,2,0,2,EN5,4,0,4,EN5,2,0,2,EN5,2,0,2,EN5,2, 
0,2,DNS,2,0,2,cs5,2,0,2,0N5,2,0,2 
1120 DATAENS,8,EN4,4,FS4,4,GS4,B,EN4,4,CS5,4,DN4,l,EN4,l,GS4,l,B 
N5,13,ANS,4,0,12,FN3,4,0,4,FN3,2,0,2,FN3,2,0,2,FN3,2,0,2,CN3,2,0 
,2,BF3,2,0,2,CN3,2,0,2,FN3,4,0,4,FN3,2,0,2,FN3,2,0,2,FN1,2,0,2,G 
N3,2,0,2,AN4,2,0,2,GN3,2,0,2 
1125 DATAFN3,4,0,4,FN3,2,0,2,FN3,2,0,2,FN3,2,0,2,CN3,2,0,2,BF3,2 
,0,2,CN3,2,0,2,FN3,16,FN3,6,0,B 
1130 DATAEF4,4,0,4,EF4,2,0,2,EF4,2,0,2,EF4,2,0,2,BF4,2,0,2,AF4,2 
,0,2,BA4,2,0,2 1 EF4,6,EF4,4,EF4,4,EF4,4,FN4,4,GN4,4,FN4,4,EF4,6,E 
F4,4,EF4,4,EF4,4,BF4,4,AF4,4,BF4,4,EF4,l6,EF4,6,0,B,DF5,4,0,4,DF 
5,2,0,2,DFS,2,0,2,DFS,2,0,2 
1135 DATAAF5,2,0,2,GF4,2,0,2,AF5,2,0,2 
1140 DATADFS,4,0,4,DFS,2,0,2,DF S ,2,0,2,DF5,2,0,2,EF5,2,0,2,FN5,2 
,0,2,EF5,2,0,2,DF5,6,DF5,4,DF5,4,DF5,4,AF5,4,GF4,4,AF5,4,DF5,l6, 
DF5,6,0,8,BN4,4,0,4,BN4,2,0,2,BN4,2,0,2,BN4,2,0,2,FN3,2,0,2,EN3, 
2,0,2,FNJ,2,0,2 
1145 DATABN4,4,0,4,BN4,2,0,2,BN4,2,0,2,BN4,2,0,2,CS4,2,0,2,DS4,2 
,0,2,CS4,2,0,2,BN4,4,0,4,BN4,2,0,2,BN4,2,0,2,BN4,2 1 0,2,FN3,~,0,2 
,EN3,2,0,2,FN3,2,0,2 
1150 DATABN4,16,BN4,8,0,6,EN3,21.33,EN3 1 5.33,EN3,5.33,DN3,21.33, 
DN3,5.33,DN3,5.33,CS3,21.33,CS3,5.33,CS3,5.33,BN3,21.33,BN3,5.33 
,BN3,5.33,EN4,16,FS4,12,EN4,4,CS4,16,CS4,16 
1160 DATACS4,12,BN4,4,CS4,12,DN4,4,CS4,24,0,8,DN4,l6,BN4,12,EN4, 
4,CS4,32,AN4,16,FS3,12,BN4,4,EN3,24,0,4,BN4 1 16,BN4,l2,BN4,4,BN4, 
6 1 FS4,8,EN4,8,DN4,6 
1170 DATACS4,8,BN4,8,CS4,8,DN4,8,CS4,24,0,6,GS4,l6,CS4,l2,CS4,4, 
CS4,16,BS4,12,DS4,4,GS4,16,ES2,6,0,8,GS2,8,0,6,CS2,6,0,8,BN3,B,F 
S4,2.67,GS4,2.67,FS4,2,67,ES4 1 6,FS4,6 
1160 DATABN4,B,CS4,6,DN4,l6,EN2,8,CS4,2.67,DN4,2.67,CS4,2.67,AN4 
,6,FS4,B,EN4,6,CSS,2.67,DN5,2.67,CS5,2.67,AN5,8,FSS,6,EN5,6,AN5, 
2.67,BNS,2.67,ANS,2,67,EN4,8,DN5,8,CS5,l6,BN5,l6,l,2,AN5,0,0,0,A 
N5,0,AN5,0,AN5,0,EN4,0,DN4 1 0,EN4,0 
1190 DATAAN5,0,0,0,AN5,0,AN5,0,AN5,0,BN5,0,CS5,0,BN5,0,AN5,0,0,0 
,AN5,0,AN5,0,AN5,0,EN4,0,DN4,0,EN4,0,AN5,0,0,0,AN5,0,AN5,0,AN5,0 
,BNS,0,css,0,BNS,0,AN5,0,EN4,0,DN4,0,EN4,0,AN5,0,BN5,0,CS5,0,BN5 
,0,AN5,0,EN4,0,DN4,0,EN4,0,AN5,0 
1195 DATABN5,0,CS5,0,BN5,0 
1200 DATAAN5,0,BN5,0,CS5,0,BN5,0,AN5,0,BN5,0,CS5,0,IlN5,0,AN5,0,B 
N5,0,CS5,0,BN5,0,AN5,0,BN5,0,CS5,0,BN5,0,AN6,EN2,AN3,EN2,AN6,AN3 
,AN6,AN3,AN6,AN3,EN5,AN3,DN5,AN3,ENS,AN3,CS5,EN2,AN3,EN2,EN5,AN3 
,EN5,AN3,EN5,AN3,CS5,AN3,BN5,AN3,CS5,AN3 
1210 DATAAN5,EN2,AN3,EN2,CS5,AN3,CS5,AN3,CS5,AN3,AN5,AN3,GS4,AN3 
,AN5,AN3,EN4,AN3,AN5,AN3,DN4,AN3,EN4,AN3,CS4,AN3,EN4,AN3,BN4,AN3 
,CS4,AN3 
1215 DATA6,AN4,8,0,4,AN5,4,AN5,8,0,4,AN5,4,AN5,6,0,4,AN5,4,AN5,8 
,0,4,AN5,4,AN2,2,AN3,2,AN4,2,ANS ,42 
1220 DATAl,-1 

Program Listing 2 

1 'MUSIC DRIVER V10 FOR MUSIC KEYBOARD AT 7A68H AND MUSIC GENERA 
TOR AT 7PBDH 
2 'PROGRAM FOR TRS-80 MODEL I LEVEL II l6K 
3 ' BY MERTON L. AVIS 
4 1 3A PALMETTO ARMS 
5 1 CAMDEN S. CAROLINA 29020 
6 'RUN FIRST TO LOAD KEYBOARD AND MUSIC GENERATOR 
7 'THEN RUN TO PLAY MUSIC AT TEMPO OF YOUR CHOICE 
6 I 

9 DATA 205,127, 10,229, 33, 32,123,205, 13, 38 
Progr;im L is tmg 2 Contrnues 
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280 by setting the H flag and restoring the 
data to the beginning of the piece. More 
than one repeat could be programmed but 
the complexities make it impossible to avoid 
a long interruption in music continuity. If you 
wish additional repeats, you must retype the 
data into the program. 

Line 290 deals with L-values from 3-9. 
They are used only when G equals one and 
no B·values are being read. L·values from 
3-5 shortens B from .2x to .8x . L-values from 
7- 9 correspondingly lengthens B from 1.25x 
to 5x. Pair L-values of five with seven, of four 
with eight, and of three with nine to return to 
the original B. Use these three L's for time 
shadings when G equals one. If you wish to 
return to paired readings with B accompa
nying the note and are reading only the 
note, put L equals six in the data to set G 
to zero. 

If you wish time shadings when G equals 
zero such as for rltard and accelerando, 
B·values can be varied by fractional 
amounts. Increase B to slow the music and 
decrease B to speed it up. Time shadings 
that alter the tempo AT are more difficult as 
they require small program changes . You 
may insert, for example, after the G equals 1 
in line 250 an "AT= 1.25· AP" before going 
to note reading with a fixed B. But be sure to 
insert an ":AT= .2' AP" following the G =0 
in line 290 if you wish to return to the 
original tempo with note paired with B 
readings. 
The "Carmen March" 

Lines 350 through 1220 are special for the 
" Carmen March" by George Bizet. This 
number illustrates many of the program 's 
capabilities . Line 350 is reached by an NT$ 
equals two and B equals one reading of 
data from line 270. AB-value of one directs 
the program to line 400 for a special effect 
of trilling . Other special effects might be 
added in tines 500-999 for glissando, 
shakes, or the like by B-values of two or 
above in line 350. Only trills are used in the 
" Carmen March" and therefore only lines 
400-480 are used. 

Line 400 sets N to define the length of the 
trill as a function of the tempo at which you 
wish to play the piece. D is then set at 16. 
The machine language must have a D to 
function and I found 16 to be acceptable for 
trills. A DR-value is then set for the very 
short interval of silence between notes of 
the trill. If you wish to vary the duration of 
the trill you may change the DR-value from 
the value of 15 or change the constant in the 
equation N =INT(2" AP). Finally, the periods 
of three notes (P1, P2, and P3) that perform 

http:DN3,5.33,DN3,5.33,CS3,21.33,CS3,5.33,CS3,5.33,BN3,21.33,BN3,5.33
http:5.33,EN3,5.33,DN3,21.33


A Computer That 
Writes Programs 
For You. 

What will they think of next..? 

Your computer is fantastically fast...once it knows what 
to do. You probably realize that a computer is really 
the combination of hardware and software, working 
together smoothly, to give you what you want. Either 
one alone is useless. Software is really the key . . the 
" mind" of a computer system. Every project or task 
you want to do requires a new specific software ap
plication to make it behave exactly the way you desire. 

Of course. you may be able to " force-fit" an application 
into some existing canned program you have, but to 
really get results , you need a separate application 
program to run on your computer. 

Until now, that meant you were forced to pay money 
for app Iication software off the shelf, or if you cou Id 
afford it, have it custom written for you. or. if you are 
qualified, do it yourself... spending endless hours 
figuring it out and writing it. Now, your computer can 
write individual application programs for you . These 
programs are each separate, unique software programs 
that run in standard Basic on your computer. 

A company named FutureSoft has developed this ex
citing and long awaited remarkable working tool for 
you. There are two versions called Quikpro+Plus and 
standard Quikpro. Both of them create unique separate 
Basic programs for you ... to do exactly, precisely, what 
you want to do. And listen to this .. you create a new 
program in minutes instead of hours . 

You can quickly generate a new program when you 
want it. You can generate thousands of different 
unique programs, each one standing alone as a com
plete program that runs in Basic . Best of all . you do not 
have to be a programmer to do it. The Quikpro soft
ware becomes your personal programmer, waiting to 
do your work for you any time of day or night you 
choose to use it. 

The custom programs you generate from this software 
provide for: Data Entry, Additions , Changes, Record 
Locating & Searches, great variety of Computations. 
and Report Printing (if you have a printer). It lets you 
decide what data to manipulate and how to manipulate 
it. It lets you decide the formats you want to appear on 
your screen and/or to print out in a report. It lets you 
use differing formats on the same data base. It lets you 
make calculations from data within records without 
altering the data base. It lets you report r~sults with or 
without including the base data from which results 
were calculated. 

All this is included in the ability/power of the program 
you create. You do it by simply answering questions 
that appear on your screen. Instantly, the Quikpro soft
ware instructs the computer to perform complex and 

I Program 
Myseff us· 
Ouikpro •ng 
Automatic 
Software ...... 

error free instructional sequences. You get the im
mediate benefits of professionally written software for 
your application . 

The resulting custom program is truly a separate Basic 
program . You can list it, you can modify it, you can ac
tually see what makes it tick . You can even ask it to 
print out its own operating instruction manual so others 
can run it for you . Finally, you can really tap the speed 
and power of your computer the way you really want. 
You can create new programs for every use you have in 
Business, Science, Education. and Hobby areas . And 
you can start now. 

The software is available immediately from the 
creators . It comes in two versions . If you want to 
generate separate Basic programs with all the data 
handling plus Calculations and Report Printing 
features. you want Quikpro+Plus. Specify to run on 
TRS80 Model I and Model 111 at only $149; to run on 
TRS80 Model 11 at $189 . 

If you do not need Calculation ability or Report Print
ing in the separate Basic programs you will create from 
this program generating software, then standard Quik
pro will do the job for you . Standard Quikpro to run on 
TRS80 Model I or Model 111 is $89; to run on TRS80 
Model 11 is $129 . (Later on you can always trade up to 
the Plus Versions for only the cost difference between 
the two). 

Both programs are available to run on many other 
computers besides TRS80 . Details are available by 
calling or writing . 

You can order right now by phone or mail. If you have 
Visa/Mastercard, call toll-free from : 
All States except CA-AL-HI 1-800-824-7888 OP# 441 
From California call 1-800-852-7777 Op# 441 
From Alaska/Hawaii call 1-800-824-7919 Op# 441 
Operators on duty 24 hours daily. Operators can not 
answer technical questions . If you need technical in
formation or want to order from Canada or other 
nations, call 1-904-269-1918 during office hours, Eastern 
Time, Mon.-Fri . 

Send mail orders with check , money order or credit 
card information to: FutureSoft, P.O . Box 1446-D, 
Orange Park • Florida 32073. FutureSoft gives you a 
satisfaction or your money refunded guarantee for 10 
days from delivery. You can run the software yourself 
on your own computer and see with your own eyes 
what it can do for you . Order now. v66 
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"For normal staccato give V2 the B value . .. 
the other half with a rest of equal B value." 
the trill are read. The periods are read direct
ly rather than going to the machine lan
guage so not to require POKEing the loca
tion of the USA into memory. The values to 
use for Pl, P2, and P3 are listed in the 

GET YOUR 
TRS-80 DIRECT 

FROM 

AUTHORIZ!:O SALES CENTER 

FORT ~ ANO 
woRTH COMPuTEHS vmEo 

- ...L ...... 
377 PLAZA. HWY 377 GRANBURY 

FORT WORTH. TX 711148 .-214 

AND SAVE$ 

~' our quole "t»lont " )'Ou buy. 
Full m•nul«:tuf9rt · w•r~t•. 

T..JM f9•"19nta •dd 4'!b UI• IU. 

817-573-4111 CIC 
COS I ~ CALL IUUNOED F<JI ORDERS BY ffifl'HOHE. 

Maxell Floppy Disks 
The Mini-Disks 

with maximum quality 

PAClflC EXCHANGES 
00 Foothill Blvd.. S,,n Luis 
an Luis Obispo, CA 9340 1 

n Cal. call (800) 592-5935 " ' 
805)543-1037 

v 207 

Assembly code of Program Listing 2 under 
the Table of Notes. This table is structured 
such that three bytes for the note string are 
followed by two bytes for the note period. 
Every note and corresponding period from 
ANO to CN? is listed. 

After Pl through P3 are read, lines 410 
through 440 plays the main section of the 
trill. The finishing grace is accomplished in 
lines 450 through 470. Finally, the program 
returns to line 140 for the next note to play. 

The data for the music starts in line 1010. 
I use 10 line numbers of data for each line of 
music. In this way. line 1210 tells me that 
there are 21 lines of music in the "Carmen 
March. " If this information is used in con
junction with the printing in line 200, debug
ging the data should be eased. 

The music data starts in line 1010 with an 
eighth note played at AN5 as shown by the 
AN5,B combination. Next comes a series of 
sixteenth notes played staccato. For nor
mal staccato give the note 1/2 the regular 
B-value (a 32nd note value in this case) and 
take up the other half with a rest of equal 
B-value. The ratio may be varied from 1/4 to 
3/4 or 3/4 to 1/4 depending on the sharpness 
of the staccato desired. A full B-value plays 
the note a good legato. Later in line 1010, 
AN5,4,0,4 shows an eighth note played 
staccato. 

Line 1010 also has an example of data 
producing a trill. The sequence al the end of 
the line ("2,1,53.48,57") sends the program 
to line 400 where a trill is played with three 
notes having periods of 53, 48, and 57. 

Line 1040 contains an example of a re
peat. The 2,0 combination after the eighth 
rest at the end of line 1040 starts the music 
from the beginning. When the music again 
reaches the 2,0, it continues on with data 
from line 1050. 

Fig. 2c 

RESTORE 
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Your best 

Model I/Ill 


peripheral buy 

is amodem. 


Considering expanding your TRS-80 
Model I or Ill? Then you should know 
that only one kind of peripheral can 
give you all these extra capabilities 
... in a single unit : 

• Computer-to-computer data 

communications, for better 

personal or business manage

ment. 


• Access to free "bulletin 	board" 

resources. 


•Access 	 to Source, Compu

Serve and other time-sharing 

systems. 


• Services like electronic mail, 

instant news and financial re

ports. 


• An almost limitless supply of 

new games and other enthusi

ast activities. 


Of course , we 're talking about a 
modem. A far more sensible first 
step in expanding than, say, joy
sticks , or a voice box, or a printer. 
And , therefore, your best peripheral 
buy. 

A modem opens up a whole new 
world to you. A world of thousands 
of computers and computer people 
just like you, in homes and busi 
nesses around the block and across 
the country. A world you tap through 
your telephone. 

But don't simply settle for any mo

Your best 

Model I/Ill


modem buy 

is LYNX. 

Th9 new LYNX is the ideal modem 
for your Model I or Ill. That's because 
it 's the key element of a total direct
connect telephone communica
tions package. 

This package includes all serial 
and computer bus interiaces, cables 
and terminal software . . . and comes 
to you with these remarkable fea
tures: 

•SINGLE PRICE: $299.95! 
•Compatible 	with both Model I 

and Ill. 
•No 	 separate purchases re

quired. 
• One-year warranty. 
• Auto dial/auto answer. 
• Works 	with any software, in

cluding ST-80 by Micklus. 
• Active clear, break, and "con

trol" keys. 
• Half or full duplex, variable word 

length, parity and stop bits. 
• Dial from phone, keyboard, 	or 

memory. 
• Works with or without Model I 

expansion interface. 
• Works with or without Model Ill 

RS-232 card. 
• Can be placed on either side of 

Model Ill. 
• No tools needed to install. Lynx for 

Model 1.111 . No other modem gives you so much 
in a single package. And when you

dem. For the most modem satisfac The new LYNX for TRS-80 Model I and Model compare the LYNX price with the to
tion, you need to make the best mo Ill. It's the latest innovation 1rom the people who tal cost of bringing any other modem 
dem buy. are making data communications affordable. It's on line, it could save you OVER $100! 

And that's LYNX. the best fi rst step you can take in expanding . It 
makes your microcomputer a whole new animal . 

123 LOCUS T ST RE ET LANCAST ER , PEN NSYLVAN IA 17602 
Phone 717/291-1116 

TRS-80 1s a t rademark ol the Radio Shack D1v1s1on of Tandy Corporat ion. 

FCC Reg1strat1on Number : A909KE·681 71 ·DM·N 

Consult your local microcomputer retailer, or call one of these LYNX handlers today. 

THE BOTTOM LINE 
Milford, NH 
800/343-0726 

THE PROGRAM STORE 
Washington, DC 
800/424-2738 

,,-See Lis t o/ Advert isers on page 354 

B. T. ENTERPRISES 
Centereach , NY 
516/981-8568 

STEVENS RADIO SHACK 
Phoenixville, PA 
800/345-6279 

BREEZE; OSD COMPUTER PLUS 
Dallas, TX Littleton , MA 
2141484-2976 800/343-8124 

SIMUTEK PROGRAMS UNLIMITED 
Tucson, AZ. Jericho, NY 
800/528-1149 800/645-6038 
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"The arpeggio notes of a chord may be given 
any B value from .06 to two. " 

Prag1a m L1stmg 2 Canlmued 

10 DATA 
11 DATA 
12 DATA 
13 DATA 
14 DATA 
15 DATA 
16 DATA 
17 DATA 
18 DATA 
19 DATA 
20 DATA 
21 DATA 
22 DATA 
23 DATA 
24 DATA 
25 DATA 
26 DATA 
27 DATA 
28 DATA 
29 DATA 
30 DATA 
31 DATA 
32 DATA 
33 DATA 
34 DATA 
35 DATA 
36 DATA 
37 DATA 
3B DATA 
39 DATA 
40 DATA 
41 DATA 
42 DATA 
43 DATA 
44 DATA 
45 DATA 
46 DATA 
47 DATA 
4B DATA 
49 DATA 
50 DATA 
51 DATA 
52 DATA 
53 DATA 
54 DATA 
55 DATA 
56 DATA 
57 DATA 
5B DATA 
59 DATA 
60 DATA 
61 DATA 
62 DATA 
63 DATA 
64 DATA 
65 DATA 
66 DATA 
67 DATA 
6B DATA 
69 DATA 
70 DATA 
71 DATA 
72 DATA 
73 DATA 
74 DATA 
75 DATA 
76 DATA 
77 DATA 
7B DATA 
79 DATA 
Bil DATA 
Bl DATA 

235, 94, 35, B6,225,122,179,202,212,127 
35, 94, 35, B6,213,253,225,221, 33, 37 

123, 33, 34,123,205, 13, 38, l,16B, 0 
253,126, 0,254, 65,202,1B9,122,221, 9 
254, 66,202,189,122,221, 9,254, 67,202 
189,122,221, 9,254, 6B,21l2,189 1 122,221 

9,254, 69,202,1B9,122,221, 9,254, 70 
202,189,122,221, 9, 1, 56, 0,253,126 

1,254, 78,202,209,122,221, 9,254, 83 
202,209,122,221, 9, 1, 7, 0,253,126 

2,254, 48,202, 8,123,221, 9,254, 49 
202, B,123,221, 9,254, 50,202, 8,123 
221, 9,254, 51,202, B,123,221, 9,254 
52,202, 0,123,221, 9,254, 53,202, 0 

123,221, 9,254, 54,202, B,123,221, 9 
221,126, 5, 18, 19,221,126, 6, 18, 33 
1B9,127, 34,142, 64,221,102, 4,221,110 

3,195,154, 10, 68, 0, B0, 67, 0, 65 
78, 4B,17B, 9, 96, 9, 65, 7B, 49,214 

4,190, 4, 65, 78, 50,105, 2, 96, 2 
65, 7B, 51, 50, 1, 49, 1, 65, 78, 52 

151, 0,154, 0, 65, 7B, 53, 73, 0, 80 
0, 65, 78, 54, 34, 0, 42, 0, 65, 78 

55, 15, 0, 24, 0, 65, B3, 48, 38, 9 
220, B, 65, B3, 49,145, 4,124, 4, 65 
83, 50, 70, 2, 61, 2, 65, B3, 51, 33 
1, 32, 1, 65, 83, 52,142, 0,146, 0 

65, 83, 53, 69, 0, 75, 0, 65, B3, 54 
32, 0, 40, 0, 65, B3, 55, 14, 0, 23 

0, 65, 70, 48, 0, 0, 2, 0, 65, 70 
49, 32, 5, 5, 5, 65, 71l, 51l,142, 2 

131, 2, 65, 71l, 51, 69, l, 67, 1, 65 
70, 52,160, 0,163, 0, 65, 70, 53, 78 
0, 84, 0, 65, 70, 54, 37, 0, 44, 0 

65, 70, 55, 16, 0, 25, 0, 66, 7B, 4B 
162, B, 97, B, 66, 7B, 49, 79, 4, 61 

4, 66, 7B, 50, 37, 2, 29, 2, 66, 7B 
51, 16, 1, 15, 1, 66, 10, 52,134, e 

13 8. 0 , 66, 78, 53 , 65, 0, 
78, 54, 30, 0, 38, 0, 66, 

0, 22, 0, 66, B3, 4B, 3B, 
66, B3, 49, 17, 4,255, 3, 
6, 2,254, 1, 66, 83, 51, 
1, 66, 03, 52,126, 0,131, 

53, 61, e, 67, 0, 66, 03, 
36, e, 66, B3, 55, 12, 0, 
70, 4B, 3B, 9,221l, B, 66, 

4,124, 4, 66, 71l, 50, 70, 

71 , 0, 6 6 
7B, 55, 13 

B,23B, 7 
66, 83, Sil 
l, 1, 1 
e, 66, 03 

54, 2B, " 
21, 
70, 

2, 
66, 70, 51, 33, l, 32, 1, 66, 

142, 0,146, 0, 66, 70, 53, 69, 
e, 66, 10 , 54, 32, 0, 40, 0, 

5 5, 14 , 0, 23 , ", 61 , 1 B, 4 B, 
23B, 7, 67, 78, 49, 17, 4,255, 

7B, 50, 6, 2,254, 1, 67, 7B, 

e, 66 
49,145 
61, 2 
71l, 52 

0, 75 
66, 10 
3 0, 0 
3, 67 

51, 1 
1, 1, 1, 67, 78, 52,126, 0,131, 0 


67, 7B, 53, 61, 0, 67, 0, 67, 78, 54 

28, 0, 36, 0, 67, 78, 55, 12, 0, 21 


0, 67, B3, 4B,177, 7,125, 7, 67, B3 
49,214, 3,196, 3, 67, 83, 51l,233, 1 

22B, 1, 67, B3, 51,242, 0,242, 0, 67 
83, 52,119, 0,124, 0, 67, 83, 53, 57 
0, 64, 0, 67, 83, 54, 26, 0, 35, 0 

67, 83, 55, 30, 0, 38, 0, 67, 70, 4B 
162, 8, 97, B, 67, 70, 49, 79, 4, 61 

4, 67, 70, 50, 37, 2, 29, 2, 67, 70 
51, 16, 1, 15, 1, 67, 70, 52,134, 0 

138, 0, 67, 10, 53, 65, e, 11, 0, 67 
70, 54, 30, 0, 38, 0, 67, 70, 55, 13 

0, 22, 0, 68, 78, 48, 66, 7, 18, 7 
6B, 78, 49,159, 3,140, 3, 68, 7B, 50 

205, 1,201, 1, 6B, 78, 51,228, 0,228 
0, 68, 78, 52,112, 0,117, 0, 6B, 7B 

Program Us tmg 2 Contmues 

Line 1120 illustrates the handling of the 
chords . Because one note is played at a 
time, chords are entered as arpeggio as 
when playing a harp. The DN4, 1,EN4, 1,GS4, 
1,BN5,13 combination following the six
teenth note at CS5 in line 1120 plays an 
arpeggio chord with the melody note at B 
natural of the 5th octave. The sum of the 
B-values of alt notes of a chord must total 
16 because it is composed of quarter notes. 
Therefore, the three notes preceding the 
melody note BN5 are valued at one each 
and BN5 is given the remainder, 13, to bring 
out the melody note clearly_ The arpeggio 
notes of a chord may be given any B-value 
from .6 to two depending on your taste, but 
be sure the melody note takes the balance 
of the total for the chord as a unit note. 

The data in line 1180 illustrates two ef
fects. Divisions in timing are handled in 
CS4,2.67,DN4,2.67,CS4,2.67. The "Carmen 
March" is written in 214 time, meaning two 
quarter notes per measure or a total of 
2 x 16 = 32 beats (B-values) per measure. 
For precise t iming , each measure must to
tal 32 in B-value, unless there are ritards or 
accelerandos. When the music calls for 
three notes to be played in the same time as 
one eighth note, as in the above instance, 
then divide eight (the B-value for an eighth 
note) by three to get 2.67 as your entry for B 
after each note. 

The second effect in line 1180 comes im
mediately after BN5,16, the quarter note at 
BN5. The 1,2 pair tells the program to read 
only the note NT$ in line 140 and that the 
B-value will be constant at two in the suc
ceeding . The 1,2 is followed by AN5,0,0,0, 
AN5,0 which tells the program to play one 
sixteenth note staccato at AN5 and follow 
by a sixteenth (or 2 32nd) rest and then 
another staccato AN5 sixteenth note. 

The passage of reading of NT$ alone 
ends with the AN3 note at the end of line 
1210. The 6 at the start of line 1215 com
mences reading NT$ paired with its B-value 
again. At the very end of the piece (end of 
line 1215) there is another arpeggio chord of 
four A Natural notes covering a three oc
tave span. Because the music calls for a 
pause at this point, the sum of the B-va1ues 
for the four notes total 48 rather than the 32 
required for normal timing_ 

The piece ends with the 1, -1 pair in line 
1220. 1f you wish to end while reading only' 
NT$ and not the B-value, be sure to end the 
data with a "6,1, - 1" combination. 

Special Effects 

Several special effects are not illustrated 
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" ... play a turn when 
a rv follows anote." 
in the "Carmen March." Two quite common 
ones are grace notes and turns. All grace 
notes should be given a B-value less than 
one but greater than .5. The timing should 
be deducted from the note preceding the 
grace rather than from the note in front. 
Thus, if two grace notes of .6 timing each 
follow a quarter note, then this quarter note 
should be given a 8-value of 14.8 rather 
than 16. 

A turn is required when a"' sign follows a 
note in music. Give the note to be turned 
half its value (an eight for a quarter note for 
example) and then divide the remaining half 
evenly among the four notes of the turn. Any 
other special effect may be accomplished 
with this program and some ingenuity. 

Machine Language Program 

The documentation in Program Listing 2 
is sufficiently detailed for comprehension 
of the machine language program. There 
are two USA entries-one at 7BFE (31742 
decimal) to find the note period and the sec
ond at 7FD2 (32722 decimal) to generate the 
tone. The functions of lines 170-770 are to 
point HL to the first character of the note 
string in memory and point IX to the start of 
the note table at 7CBA. IX is incremented 
until the first three bytes after every fifth 
from the table start matches the three bytes 
to which HL points. When the complete 
match is found, the last two bytes of the five 
hold the period for the note and this value is 
transmitted to Basic. 

The note table begins with line 810 and 
ends with line 4170. All the A notes of the 
entire keyboard are given 120 bytes at the 
start of the table. This is followed by 8 
notes and so on to G, each given 120 bytes. 
The naturals, the sharps, and flats succeed 
each other by occupying 40 bytes of the 
120. Octaves zero through seven are cov
ered in the 40 bytes. The program and this 
table are structured so that any 3-byte 
string finding its way into the program plays 

Note Value B·lfalue 

Whole 64 
Hall dot 48 

Half 32 
Quarler dol 24 
Quarter 16 
Eighth dot 12 
Eighth 8 
Sixleenth dot 6 
Sixteenth 4 

Th irty second 2 
Six ty fourth 

Fig. 3. B-value to Use in Basic 

..-See List of Advert isers on page 354 

"I BOUGHT IT" 
"My biggest loss 
of programming 
time using 
Snappware's 
EXTENDED BASIC 
is spent 
inserting 
my diskette." 
SCOTT ADAMS - PRES OFADVENTURE /NTL. 
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····NOTICE···· 

PROGRESSIVE ELECTRONICS 

is now authorized 
SALES and SERVICE 


for 

MICRO DESIGN PRODUCTS 


M - 1 M -3 Phone 
Expansion EKpansion Modem 

MDX2 MDX3 MDX4 
Board & 

Manual $74.95 $74.95 $29.95 

Parts Kit $205.00 $205.00 $40.00 

Assembled 

& Tested $399.95 $324.95 $99.95 

Aluminum Enclosures for the MDX2 5 45.00 
M Ill Internal Drive Installation Kit S119.95 
includes Power Suppy. Cables. Mounting Brackets 

643 E CHESTNUT ST 
-- 143LANCASTER OH 43130 

614/687-1019 hrs 9-9 EST 

----IN CH/CAGO---

YOUVE HEARD ABOUT US 

J;Q Emmanuel B. Garcia, Jr. & AssociatesU2J 203 North Wabash Ave . • Chicago, IL 60601 
3121782-9750 

• serving the TRS-80' community since 1978 

• publisher of ''Ch1catrug News" (write for sample issue) 

• well -stocked display room 

• quality products only 

• personalized service 

• good techniical support 

• repair facilities 

... NOW HEAR THIS 

ANNOUNCING THE OPENING OF 

OUR NEW MORRIS, ILLINOIS STORE: 


EbG & Associates 

RADIO SHACK" DEALER STORE #R-619 


531 Bedford Road • Morris. JL 60450 

815/942-9521 


PREPAID ORDERS SHIPPED PROMPTLY. 

AMERICAN EXPRESS I VISA I MASTER CHARGE & C.O.D. 


ACCEPTED. (Add $2 shipp ing : $9 per drive or printer } 

·TradP.m;trk of T~ndy Corporal 1on 

....211 
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"The naturals, sharps and flats 
succeed each other in 40 of the 
next 120." 

Progra m Llsttng 2 Cont inued 

82 DATA 53, 54, 0, 61, 0, 68, 78, 54, 25, 0 
83 DATA 34, 0, 68, 78, 55, 30, 0, 38, 0, 68 
84 DATA 83, 48,217, 6,172, 6, 68, 83, 49,106 
85 DATA 3, 87, 3, 68, 83, 50,179, 1,175, l 
86 DATA 68, 83, 51,215, 0,215, 0, 68, 83, 52 
87 DATA 105, 0,111, 0, 68, 83, 53, 50, 0, 58 
88 DATA 0, 68, 83, 54, 23, 0, 32, 0, 68, 83 
89 DATA 55, 30, 0, 38, 0, 68, 70, 48,177, 7 
90 DATA 125, 7, 68, 70, 49,214, 3,196, 3, 68 
91 DATA 70, 50,233, 1,228, l, 68, 70, 51,242 
92 DATA 0,242, 0, 68, 70, 52,119, 0,124, 0 
93 DATA 68, 70, 53, 57, 0, 64, 0, 68, 70, 54 
94 DATA 26, 0, 35, 0, 68, 70, 55, 30, 0, 38 
95 DATA 0, 69, 78, 48,119, 6, 79, 6, 69, 78 
96 DATA 49, 57, 3, 39, 3, 69, 78, 50,154, 1 
97 DATA 150, l, 69, 78, 51,203, 0,203, 0, 69 
98 DATA 78, 52, 99, 0,105, 0, 69, 78, 53, 47 
99 DATA e, 5s, e, 69, 1e, 54, 21, 0, 30, 0 
l0e DATA 69, 78, 55, 30, "' 38, 0, 69, 83, 48 
101 Di\TA 26, 6,245, 5, 69, 83, 49, 10, 3,248 
102 DATA 2, 69, 83, 50,131, 1,128, 1, 69, 83 
1"3 DATA 51,191, 0,191, 0, 69, 83, 52, 93, 0 
104 DATA 99, 0, 69, 83, 53, 44, 0, s2, 0, 69 
105 DATA 83, 54, 20, 0, 29, 0, 69, 83, 55, 30 
106 DATA 0, 38, 0, 69, 7B, 48,217, 6,172, 6 
107 DATA 69, 70, 49,106, 3, 87, 3, 69, 70, 50 
Hl8 DATA 179, 1,175, l, 69, 70, 51,215, 0,215 
199 DATA e, 69, 70, 52,lB5, 0,111, 0, 69, 7e 
110 DATA 53, 50, 0, 58, 0, 69, 70, 54, 23, 0 
lll DATA 32, "· 69, 70, 55, 30, 0, 38, 0, 70 
ll2 DATA 78, 48, 26, 6,245, 5, 70, 78, 49, 10 
113 DATA 3,248, 2, 70, 78, 50,131, 1,128, 1 
114 DATA 70, 78, 51,191, 0,191, 0, 70, 78, 52 
115 DATA 93, 0, 99, e, 10, 1a, 53, 44, 0, 52 
116 DATA 0, 10, 78, 54, 211, 0, 29, 0, 10, 78 
117 DATA 55, 30, "· 38, 0, 711, 83, 48,194, 5 
118 DATA 160, 5, 70, 83, 49,223, 2,208, 2, 70 
119 DATA 83, 511,109, l,1B7, l, 70, 83, 51,180 
120 DATA B,181, 0, 70, 83, 52, 88, 0, 94, 0 
121 DATA 711, 83, 53, 42, 0, 49, 0, 70, 83, 54 
122 DATA 19, e, 21, 0, 10, e3, 55, 30, 0, 38 
123 DATA 0, 70, 70, 48,119, 6, 79, 6, 70, 70 
124 DATA 49, 57, 3, 39, 3, 70, 70, 50,154, l 
125 DATA 150, l, 10, 70, 51,203, 0,203, 0, 10 
126 DATA 711, 52, 99, 0,105, 0, 70, 70, 53, 47 
127 DATA 0, 55, 0, 70, 70, 54, 21, 0, 30, 0 
128 DATA 711, 70, 55, 30, 0, 38, 0, 71, 78, 48 
129 DATA 111, 5, 80, 5, 71, 78, 49,181, 2,168 
130 DATA 2, 71, 78, Sil, 88, 1, 86, 1, 71, 78 
131 DATA 51,11e, 0,112, 0, 71, 78, 52, 83, 0 
132 DATA 89, ll, 71, 78, 53, 39, !l, 47, 0, 71 
133 DATA 78, 54, 17, 0, 26, 0, 71, 78, 55, 30 
134 DATA 0, 38, 0, 71, 83, 48, 32, 5, 5, 5 
135 DATA 71, 83, 49,142, 2,131, 2, 71, 83, 50 
136 DATA 69, 1, 67, l, 71, 83, 51,160, 0,163 
137 DATA 11, 11, 03, 52, 1e, 0, 84, e, 11, a3 
138 DATA 53, 37, 0, 44, 0, 71, 83, 54, 16, 0 
13 9 DATA 25, 0, 11, 83, 55, 3e, 0, 38, e, 11 
140 DATA 70, 48,194, 5,160, 5, 71, 70, 49,223 
141 DATA 2,2e0, 2, 11, 10, 50,109, i,101, 1 
142 DATA 71, 70, 51,180, 0,181, 0, 71, 70, 52 
143 DATA BB, ll, 94, 0, 71, 70, 53, 42, 0, 49 
144 DATA 0, 71, 70, 54, 19, 0, 27, 0, 71, 70 
145 DATA 55, 30, 0, 39, 0,205,127, 10,229, 33 
146 DATA 32,123,205, 13, 38,235, 94, 35, 86,225 
147 DATA 14, 1, 62, 3,169, 79,211,255,125,183 
148 DATA 229,194,219,127, 44, 69, 16,254,203,124 
149 DATA 32, 5, 37,250,237,127, 36, 37, 46,254 
150 DATA 195,2l9,l27,122,l79,225,202,247,l27, 27 
151 DATA 195,206,127, 33,104,122, 34,142, 64,195 

Program L1s tmg 2 Conrmues 



" ... you begin to hear 
washed out bass... " 
some note. The default if the first character 
is not A to G plays a G. If the second charac
ter is bad, the flat note is played. Finally, if 
the third character is not 0-7 it plays the 
seventh octave by default if a note exists 
there. If not (notes above CN7) it plays a 
note of period equal to 30. 

The note period, or a calculated rest 
period, is entered into HL in line 4200. This 
is temporarily saved while HL goes about 
the business of getting the Basic 0-value in
to DE in lines 4220-4270. After checking to 
see if the value in DE indicates a rest (lines 
4300-4340) the note is played (lines 
4350-4380) by toggling A from two to one 
and sending the vibration out port FFH. A 
delay to define the period of vibration is im
plemented in lines 4400-4430 and con
tinued until HL is decremented to zero. 
Lines 4440- 4480 restore the period to HL 
and cont inue the tone until the D-value in 
DE zeroes. In the rest case, the tone genera
tion lines (4350-4380) are bypassed and no 
loop back occurs in line 4480 because the 
D-value of a rest is one. After DE zeroes, the 
program returns to Basic. 

Calculating Periods 

The periods in the two bytes following 
each note in the table of Program Listing 2 
are calculated from the vibration frequency 
of 264 per second for middle C (CN3). 
Multiply 264 by 1.05946 to obtain the fre
quency for each half step up from middle C 
and divide by the same factor for each half 
step down . This factor doubles the frequen
cy for each full octave step upscale. 

The period is calculated from the fre
quency by the formula P =53800/F. The fac
tor 53800 gives each of the 88 notes a 
distinct integer for P, all properly related to 
each other. If you are unsatisfied with the 
tuning of your computer instrument , modify 
the periods l isted in the table but modify all 
88 to preserve the proper relationship . De
crease the factor 53800 for a higher pitch or 
increase for a lower pitch. If the factor is 
decreased too much you begin to lose 
distinction in the 7th octave or perhaps 
even the 6th. If the factor is increased you 
begin to hear washed out bass notes in the 
0th octave. Remember some periods are 
listed more than once-GS3, for example, 
has the same period as AF4. 

Using the Music Program 

Type in the Basic program through line 
340 and Run. Wait for the machine lan
guage program to be loaded and for the 
Ready signal. Next either type in lines 

.... See List ol Advertisers on page 354 

.., BOUGHT IT" 
"My biggest loss 
of programming 
time using 
Snappware's 
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spent inserting 
my diskette." 
SCOTT ADAMS - PRES OF ADVENTURE /NTL. 
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NOW YOUR COMPUTER 
CAN ACT LIKE A 
COMPUT_ER SHOULDlll 
WITH OUR 
MAGNETIC 
MAGAZINES, 
YOUR MICRO 
WILL ENTERTAIN, 
EDUCATE, AND 
CHALLENGE YOU. 
On L~ds.:.c11 e Qr d i~~i:m; • . you will r.:i.:"t" l \t!" f. . 10 protir.m h c\cf'} 
month r a nizm~ from fl<tl ni:~. home cm ~ r l 1t imm;111. and f'l'l.:l ~unal 
finance, !('I more ul ou r unique " 1ea1.:h1n!l-" prP~r.1m .... 
Our ncK I t<i !)U(' wi ll 11h: lmk: 

I. ALIEN INVASIO N wilh Graphin, 
2. Pharoah 's ~urse IAdventuret 
3. llemized Deductions <Schedule Al 
4. Sine, Cosine, Tan~enl wilh Graphics 
Plu two of our teachinµ p ro~ra 1m: 
5. sinf.( Strings 
6. Utilit y of the Month (I) 

You've already missed SIOck Markel Analy!iis , Co 11ce111ra1ion , 
Checkers. Golf. AJgcbra and Geomc1ry Tes ts and Football . fl 
Later issues will indude Backgammon. C hess, all T~x &:hc
dules . Baseball , and mrm y more~ Su do n '1 let ano1hcr issue 
pus yo u by ! Subscrip1 ion price for caMe11e i~ SSOixr year, 
S30 per ~ year and SJO fo r a 1rial h~~uc ; for diskt:lle S75 per 
year, S4.5 per Vi year and SIS for a trial issue . 
* (Back issues available on request) 

If THE COLOR ACCOUNTANTTMll 

W'Uh our completir home acl'fmnllnJl systirm, kttpin)( lnu.·k of 
your rin11.nc"e5 can bt• a.' eilS)' 'il'i Pl. 

1. Chart of Accounls Mainlenance 
2. Complete Checkbook M.ainlenance 
3. Tax Deduction Flags 
4. Net Worth Statement 
S. Income Less Expense Statement 
6. Complete Graph Pack~e (K"'P'" on file<; ~ 
7. PaymenlS 11nd Appointments Calendar 
8. Home Rudizet Amllysis 
9. Mailing List 

10. Schedule 1040 (Lon2 1:orml 
All pro!'ranh are mentM.l r1, cn i:sm.t <ill<.'" add n.: h:tn)!C~· dde1c 
Al ,.o . all i1 1e.'i and ,1a1c: rti l' 11 L1. can b(' li\ ICd 1n '..:rr.:t.·11 1. 11 nrmcer , 
an'1 ..aYed 10 l'. a ~!ioeltc: o r <.h ... kr.:1 11.: f hC" 1.'{l -.1 0 1 TH l· t.'OLO li. 
ACCOU NTANT i!I $75 lor ..:a .. ...e 11 e MuJ S80 fN J 1~h·11<.· . I h" 
pai.:kaitc f{!QU!rt."!I 16...: C.\1..11..'Jll 101 iht.' A I A RI 4'.Xl/ ()t) " 'h1d1 re 
quire' 24K for ;.."'3-..~tlt.' dnJ J2K 11lr J"l errc- . T l fl t'OLOH 
ACCOUNTANT aho 1..urne' \o'.llh -1(1 pa~c-' 01 J1.ll.:u111cnta11on 

the 

programmer's 


program 

IJo you ~now all 1he 1 1tnri" ~1 1ve w et of u:i.in~ RASI<. l:om

man<.h? The :-. laff at th1.: P111w an11ncr', l11..111u1e IH.1 vc 1,k111~ nt-d (:I 


\Cl of Jlr'O~ram~ exrl ~u 1 11 n>! c:vcrythin).: the manual' u11ut. 

TI1c Pmflfammcr \ Pro~ram leach you ..,lt:'p b) ....1ep 1hruul'(.h t ile 

fundamen1al., of prO)(.tamnuf1t( your 1..1"l111 pmc:r . f ht"t• "'' 'u t.·,plo1<.' 

,~ finer pomt\... mutlip" lt"'P:'· yutue-. , ' laC"ks . K""~ 'rrram· 
~· .~rl\. lrttS. b(M,nn ¥ · and mc-11100- SMYto: , · ) 1he<J.' 
iiletlioc~\ke your prot(ra.1 111 11111~ 1a, 1., , i.."3~ 11.:r ancl mort.' t.• lli...· 1~ 1 u . 
Oiflil:uh (and very ll 'wt.'ful) r ro~ra1m ::tn · ncatt.i.l lx·llir<.· yoUJ ~:vc... 
and ll c-.i ~nt."ll '(.)you kai n at yvur own ' fM."l-J : The rro,.tnunm<"r·_, 
Proanm b MmlL"lt for rH'f} o~m-r of a mkrocnmJJo 1.rr . 

Cf' Sd&c-llt' . 

Order bot• Tk Proanunm«r's Prognm and I yH.r 's 1.ubscrip

- and llllO Jolol colt Is only $75 .........,•. SlllO dlsk<ll<. If you 

ordtt aow. you ril ncd,.-c • Foo1bllli Pro1n1m and Compuler

b:ed T•pltono Dlm·tury ABSOUfff:U' fllt:t: "'llh •uy 575 

-.. So doo'1 wli1 . . • onltt 1od1yt 


THE PROGRAMMER'S lNSflTUfE 

IP 
A .. ulurthouse ( omp11n) 
i' Cl Lio• Jt9 1 IJo.:p1. ll _..245 
( ha rd 11 111 N l 1H t4 
19 1914K9-2198 \IC & V"" Wdwme 

(H iit: -- -- 
/\dJ r t.' ~ ' ___ -~ 

( 1 1)" ~ 1 -- ----- 
f'm1i1,ra.111m<:r· , P"ropam Year Soh<.n 1pt1tln 
(. ulor A u ounl <:tl'll 1 1~ 'C%:U" \ul.....npuon 
l)pc nl t umpt.nrr InaJ l"ut.· 

. i 1 ( ·a.\.\<: ll t.* lJi \ k. t:llt.' 

ATAkl. lk~KU, :.md A PPi I.;. lJ ft.' 1rnde111ar lo. ' ~11 !he t\ 1<1 11. 
TarnJy. a11tl Aprk· <orp rtit' P r11~ 1 a 11 1 111cr· ... P1v1rm11 11 . I IH . 
l\11plc:1rt.-c , M•tt(alan . and I Ill' Cnlur A1..•...•n 111u;u11 .m..• 1rn\.k·11u11 i.. .., 
of the PtoJl.ra mmc:r \ 111,111uh:. 

• Alf -..11t warc Jvailahlc \Ill l..'-t'-.e111,- l o r A I AHi .J.(.: l / MO'.), t\ PPl.L 
11 t , M (>Dt · I J, 111 , ('0 1O K . 0 11 J i,h ·ttL" l l 11 1\ I A KI -ll :C l 1KfO. 
i\P l'l I. II •. MO DU Il l. 

" .. modify the periods listed but 
modify all 88 to preserve relationship. " 

Program Listing 2 Continued 

152 DATA 154, HI 
1 53 POK~l6562 ,1 22:POKE16561,103:CLEAR1 00:FORZ=31336T032767:READX 
: S=S+X:POKEZ,X:NEXT ' 
155 IFS=96246THEN300 ELSE PRINT"BAD CHECKSUM IN DATA":STOP 
160 DEFINTC-Z:POKE16527,122:POKE16526,104:K=2500:PC=0:D=l:AB=l.4 
9:DK=l230 : EK=-8830 
170 CLS:G=0:INPUT"TEMPO 1 TO 20 (1 IS FASTEST)";AP:AT=.479*AP: RE 
STORE 
180 IF G=0 READ NT$,B ELSE READNTS 
185 IF LEN{NT$)=2 ORLEN(NT$)>3 THEN PRINT NT$;" BAD•:sTOP: 1 DELE 
TE THIS L!NE Ar'TE R DEBUGGING 
190 IFLEN{NT$)=1THEN230 
195 BC =B-AB 
200 P=USR(VARPTR{NTS)) : A=K*BC*AT/ PC 
205 IF A>6 5535 THEN CLS:PRINT"BC*AT PRODUCT";BC*AT;"TOO LARGE":S 
TOP:'DELETE THIS LINE AFTER DEBUGGING 

210 IFA <32768THEND=AE LS ED=A-65536 

215 PRI NTNT$;B , : 'DELETE THIS LINE AFTER DEBUGGING DATA 

220 F=USR(P):GOT0180 

230 L=VAL{NTS):IFL <> 0THEN270 

240 RK=B*AP:IFRK <BTHENFORZ=lTO INT(5*AP):NEXT:GOT0180 

250 AD=DK*RK +EK:D=0 

255 IFAD >65 5 35 THEN PRINT"RK VALUE";RK;"IS TOO LARGE":STOP:'DELE 
TE THIS LINE AFTER DEBUGGING 
260 IFAD<3276 8THENP=AD: F=USR{ P) :D=l :GOTOl 80 ELSEP=AD-65536: F=USR 
{P) :D=l:GOT0180 
270 IFL=lANDB >0THENG=l:GOT0180ELSEIFL=lTHEN170 
280 IFL =2THEN350 
290 IFL=3THENB=.2*B:GOT0180ELSEIFL=4THENB=.5*B:GOT0180ELSEIFL=5T 
HE NB=.ti*B:GOT0180ELSEIFL=6THENG=0:GOT0180ELSEIFL=7THENB=l . 25*B:G 
OT0180ELSEIFL=8THENB= 2*B:GOT0180ELSEIFL=9THENB=5*B 
300 CLS:PRINT"MUSIC GENERATOR READY FOR RUNNING":DELETEl-155 
310 F=USR(USR(VARPTR(NT$))):FORZ1=1TODR:NEXT:RETURN 
3 50 ' SPECIAL EFFECTS FOR CHOPIN "BERCEUSE"--TREBLE CLEF-
351 ONBGOT0400,500,600,650,700 
400 N=INT(.45*AP):D=l3:DR=l5 : READN1$ ,N2 $ 
410 FORZ =lTON 
4 20 NT$=Nl$:GOSUB310:NT$=N2$:GOSUB310 :NEXTZ 
430 NT$=Nl$:GOSUB310:GOT0180 
500 N= INT(,45*AP):D=l3:DR=l5:READN1$,N2$,N3$ 
510 FOR Z=lTON 
520 NT$=Nl$ : GOSUB3 1 0:NT$=N2$:GOSUB310 :NEXTZ:N=N/2 
530 FORZ=l TON 
5 40 NT$=N3$ : GOSUB310:NT$=N2$:GOSUB310 
5 50 NEXTZ:NT S=N2$:D =3 2 :GOSUB310:GOT0400 
600 FORZ=l1'0138:READNTS:P=USR(VARPTR(NT$)) :0=3510 / PC:F=USR(P) :FO 
RZl =lTODR:NEXT :NEXTZ 
610 FORZ =lT0 22:READNT $ :P=USR(VARPTR(NT$ ) ) :0=3000/ PC:F=USR{P) :FOR 
Zl =lTODR:NEXT:NEXTZ 
620 GOT0 180 
650 FORZ=lT09:READNTS:P=USR(VARPTR(NT$)) :D=2600/ PC:F=USR(P) :FORZ 
l =lTODR:NEXT:NEXTZ:GOT0180 
700 FORZ =lT0 72:READNT$:P=USR(VARPTR(NTS ) ) :D=3510/ PC:F =USR (P) :FOR 
Zl =lTODR : NEXT:NEXTZ:GOT0180 
1 000 'DATA FOR CHOPIN "BERCEUSE" TREBLE CLEF 
1010 DATAFN4,24,EF4,8,AF5,8,FN4,8,EF4,8,FN4,8,DF4,8,BF4,8,CN4,8, 
EF4,8,AF4,8,DF4,14,l,8,EF4,GF4,BF5 
1020 DATAAF5,GF4,FN4, EF4,DF4,EF4,FN4,CN4,BF4,EF4,AF5,FN4,EF4 , FN4 
,DF 4,BF4,CN4,EF4,AF4,DF4,BF4,EF4,GF4,BF5,AF5,DF5,BF5,GF4,CN5,AF5 
1030 DATAFN4,BF5,GF4,EF4,AF5,FN4,EF4,FN4,DF4,BF4,CN4,EF4,4,AF4,F 
N3,DF4, EF3,0F3,DF 4, EF4,CN4,GF 4, BF4 , BF5 ,GF4,AF5 , FN4,DF5,EF4,BF5,D 
F4,GF4,DN4,CN5,AF4,AF5,AF4,6 
1040 DATAAF 5 ,2,AF4,22,AF5,2,AF4,6,AF5,2,AF4,6,FN4,2,AF4,6,EF4,2, 
AF4,6,FN4, 2 ,AF4,6,DF4,2,AF4, 6,BF4, 2,AF4,6,CN4 ,2,AF4,6,EF4,2,AF4, 
6,AF5,2,AF4,6,CN4,2,AF4,6,DF4,2,AF4,6 
1045 DATADN4,2,AF4,6,EF4,2,AF4,6,EN4,2,AF4 ,6 ,FN4,2,AF4,6,BF5,2,A 
F4,6,GN4,2 , AF4,6,AF 5 ,2,AF4,6,BF5,2,AF4,6,GF4,l.7,GN4,l,7,AF4,4,6 
1050 DATAFN4,l.7,2,l,AF5,BF5,l,2,GN4,AF5,DF5 ,BF5,FN4,GF4,CN5,AF 5 
,EN4,FN4,BF5,GF4,DN4,EF4,AF5,FN4,CN4,DF4,GF4,EF4,BN4,CN4,FN4,DF4 
,AN4,BF4,EF4,CN4,GN3,AF4,CN4,BF4,GN3,AF4,BF4,CN4,DF4,EF4,FN4,GF4 
1060 DATAGN4 , AF5,AN5,CF5,BF5,CN5,BN5,DF5,CN5,DN5 ,DF5,EF5,DN5,FF5 

Program Llstmg 2 Contmues 
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"If you hear a sour note 
press .Break . .. " 

350-1220 or merge from your file of music 
programs. For purposes of merging you 
might use one of the Merge programs pub
lished by Bill Dalesandry or by Dale Rupert 
in the November 1981 issue of 80 Microcom
puting to good advantage. Keep either one 
resident in memory where it will not in
terfere with the resident music generator. 
Now you can play one piece following 
another by deleting and merging a new set 
of music data. 

If you type in the "Carmen March, " and 
your typing skill is as aggravating as mine, 
you will likely have to debug the data of er
rors . To do this, plug the grey auxiliary lead 
to your cassette into an auxiliary input of 
your stereo through an available adapter 
(from Radio Shack). Switch on your stereo 
and you are ready to go. 

Enter Run and respond to the tempo query 
with a slow tempo such as 10 and then En
ter. If the music plays to the end without a 
sour note and the tempo query again ap
pears, you have done a perfect job of enter
ing the data. Next, press the Break key and 
delete lines 155, 185, and 235. Run the pro
gram once again but this time at a tempo of 
5which I found best for this piece. After you 
are satisfied that all is correct, and you wish 
to save the March in your music files, delete 
lines 1 through 340 and CSAVE the rest. 

If by chance you hear a sour note the first 
time through, press the Break key as soon 
as you hear it. The video screen will display 
the sour note as you entered it along with 
its B·value. If the note was entered incor
rectly edit the correct note in the proper 
place. 

Defects and Changes 

The program provides many hours of en
tertainment, but those purists who insist on 
flawless musical fare may frown upon some 
imperfections. Perhaps the most glaring of 
these is the timing in playing of notes (not 
rests) of widely differing note value. For ex
ample, playing 32 1 /32nd notes takes 
perceptively longer than one whole note 
simply because the 32 1/32nd notes must 
traverse the Basic overhead 32 times versus 
once for the whole note. A power equation 
in line 180 relating P to the duration of the 
tone, similar to that in line 180 for rests, will 
not suffice because the calculation adds to 
the interval of silence between notes. The 
best solution is to shorten the Basic pro
gram as much as possible. 

Shortening the silent interval by reading 
successive note periods directly from the 
Basic data and, therefore, eliminating the 

... see List of Advertisers on page 354 

"I BOUGHT IT" 
"My biggest loss 
of programming 
ti,me using 
Snappware's· 
AUTOMAP and 
AUTOFILE is · 
spent inserting 
my diskette." 
SCOTTADAMS - PRES. OF ADVENTURE !NTL. 
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WHEN IT COMES TO 

dBASE II 


WE WROTE THE BOOK! 


dBASE II USER'S GUIDE $ 29 
SOFTWARE BANC 

140 PAGES OF ORIGINAL 
MATERIAL COVERING NEW 
dBASE II VERSION. FREE WITH 
ANYTHING IN THIS ADI 

OUICKCODE $249 
FOX & GELLER ASSOCIATES 

DESCRIBE YOUR APPLICATION 
AND LET QUICKCODE WRITE 
ALL OF THE dBASE PROGRAMS 
AUTOMATICALLY. NO PRO· 
GRAMMING SKILL IS NEEDED. 

dUTIL $ 75 
FOX & GELLER ASSOCIATES 

POWERFUL UTILITY PACKAGE 
FOR dBASE PROGRAMMERS. 
MAKES YOUR PROGRAMS 
FASTER. SMALLER. AND MORE 
READABLE. 

dBASE II $595 
ASHTON-TATE 

THE BEST DATA BASE AVAIL· 
ABLE HAS BEEN MADE BETTER 
WITH THESE VALUABLE ADDI· 
TIONS. NO RISK 30 DAY MONEY 
BACK GUARANTEE! 

dBASE II CLASSES 
SOFTWAREBANC 

TAUGHT BY THE AUTHOR OF 
THE dBASE II USER'S GUIDE. 
REGISTER FOR BOSTON , 
HOUSTON , MIAMI. AND NEW 
YORK NOW. 

EXPERT TECHNICAL 
SUPPORT 
OUR SUPPORT LINE IS STAFFED 
BY EXPERT dBASE II PRO
GRAMMERS. CAN ANYONE 
ELSE MATCH THAT? 

SoftwareBanc 

..,- 402 Dealer lnquines Invited 

To Order COii• 
(617) 585-41655 

Technical Suppor1, 
(617)6"1·1235 

~ Shopping Charges, S5.00 IO< '°tlwale 

...... ---~ $2.50fo<book~ 
~-==--:;:::;::;;::;;:;;;;;-_____ ~ 

" .. The program provides hours of 

entertainment, but those purists . .. " 


Program Lfstmg 2 Continued 

,EFS,FNS,ENS,GFS,FN5,GNS,GFS,AF6,GN5,BF6 
1070 DATAAF6,FN6,EF6,DF6 1 FN5,DF6,CN6,BF6,DFS,BF6,AF6,GF5,BF5,GF5 
,FN5,EFS,GF4,EF5 1 DF5,CN5,EF4,CN5,BF5,AF5,6 
1075 DATAAF5,8,FNS,12,BF5,3 1 EFS,2.7,AF5,2,7,DF5,2.7,GF4,2.7,CNS 1 
2.7,FN4,2.7,BF5,l,7,EF4,l,7,AF5,l,7,DF4,l,7,GF4,l.7,CN4,l.7 
1080 DATAFN4,12,CN4,4,FN4,4,BF4,4,FN4,3,BF4 1 3 1 FN4,3,BF4,3,FN4,3, 
BF4,3,EF4,3,BF4,3,l,2.67,AF4,AN4,BF4,BN4 1 CN4 1 DF4,DN4,EF4 1 EN4,FN4 
1 FS4,GN4,AF5,AN5,BF5,BN5,CN5,D~5 
1090 DATADNS,EF5,EN5,FN5,FS5,GN5,AF6,BF6,AF6,BF6,EF5,BF6 1 DF5,BF6 
,CNS,BF6,BFS,BF6,AF5,DF6,6,0,l0,l,2.67,DF6,AF5,0,GF5,CN6,0,GF5,E 
F4,l:l,EF5,BF6,0 
1100 DATABF6,EF4 1 9,DF5,AF6,9,FN5,DF4,9,AN5,FN5,9,EF5,CN4,9,GF4,C 
NS,0,AF5,FN3,0,DP4,AF5,0,DF5,AF4,0,GF4 1 EF5,9,GF5,EF4 1 9,EF5,BF6,0 
1110 DATABF6,EN4,0,DF5,AF6,0,DF6,AFS,0,GF5,EF6,0,FN6,CNS,0,EFS,C 
N6,0,6,DFS,2,DF6,8.67,l,2.67,CN6,CN6,CF6,BF6,BF6,AN6,AF6,AF6,GN5 
1 GF5,GF5,FN5,FF5,FFS 
11211 DATAEF5,DN5,DN5,DFS,CNS,CN5,CF5,BF5,BF5,AN5,AF5,AF5,GN4,GF4 
,GF4,FN4,EF4,EN4 1 AF4,GF4,FN4,AF4,FN4,EF4,AF4,EF4,FN4,AF4,AF5,GF4 
1 AF4,GF4,FN4,AF4 1 FN4,GF4 
1130 DATAAF4,GF4,GN4,AF4,GN4,AF5,AF4,AF5,AN5,AF4,AN5,AFS,AF4,AF5 
,GN4,AF4,AF5,GF4,6,FN4,2,0,2,AF5,2,0,2,DF5,2,0,2,EF5,2,0,2,FNS,2 
,0,2,GFS,2,0,2,FN5,2,0,2,EF5,2,0,2,CNS,2,0,2,BF5,2,0,2,AFS,2,67, 
BFS,2.67,BFS,2.67 
1140 DATAAFS,2,0,2,AFS,2,9,2,l,l.75,DFS,9,DFS,9,GFS,0,FNS,0,AF6, 
9,DF6,0,DF6,0,CN6,0,BF6,0,AF6,0,EFS,0,FN5,0,CN5,0,BF5,0,AF5,0,6, 
l,2,AF4,AF5,CN4,BF4,BF4,AF5,DF4,CN4,CN4,AF5 
1145 DATAEF4,DF4,BF4,AF5,DF4,CN4,CN4,AF5,EF4,D~4,DF4,AF5,FN4,EF4 
1150 DATADF4,BF5,FN4,FF4,EF4,CN5 1 GF4,FN4,FF4,DF5,GN4,GF4,FN4,DN5 
,AF5,GN4,GF4,EF5,AN5,AF5,GN4 1 FF5,BF5,AN5,6 
1160 DATAFN5,B,2,3,BF5,GF5,BF5,AF5,FN5,AF5,BF5,GF5,BF5,FN4,DF5,F 
N4,AF5,FN5,AF5,GF4,EF5,GF4,AF5,FN5,AF5,EF4,CN5,EF4,GF4,EF5,GF4,F 
N4,DF5,FN4 
1179 DATAGF4,EF5,GF4,DF4,BF5,DF4,FN4,DF5,FN4,EF4,CN5,EF4,FN4,DF5 
,FN4,CN4,AF5,CN4,EF4,CN5,EF4,DF4,BF5,DF4,EF4,CN5,EF4,BF4,GP4,BF4 
,DF4,BF5,DF4,CN4,AF5,CN4 
1180 DATAAF4,FN4,AF4,AN4,FS4,AN4,BF4,GN4 1 BF4,BN4,AF5,BN4,CN4,AN5 
,CN4,DF4,BFS,DF4,DN4,BN5,DN4,EF4,CN5,EF4,EN4,CS5,EN4,FN4,DN5,FN4 
,FS4,EFS,FS4,GN4,EN5,GN4 
1190 DATAAF5 1 FN5,AF5,AN5,FS5,AN5,BFS,GN5,BF5,BN5,AF6,BN5,CN5,AN6 
,CN5,DFS,BF6,DF5,DN5,BN6,DN5,EF5,CN6,EF5,EN5,CS6,EN5,FN5 1 DN6,FN5 
,FS5,EF6,FS5,GN5,EN6,GN5 
1200 DATAAF6,FN6,FF6,EF6,DF6,CN6,BF6,AF6,GF5,FN5,FFS,EF5,DFS,CN5 
,BFS ,AFS ,GF4 ,FN4 ,n'4 ,EF4 ,DF4 ,CN4 ,CF4, 2, 2, 2, AN4, BF4 ,AF4, AF4, BF4, 2 
,4,FN3,AF4,DF4,FN4,BF5,AF5,AF5,AF5,BF6,AF6,2,0,2 
1205 DATABF4,2,2,l,AF4,BF4,2,4,GN3,AF4,EF4,GF4,BF5,AFS,AF5,AFS,B 
F6 1 AF6,2,0,2 
1210 DATA2,5,DF6,BF6,DF6,AF6,DF6,FN5,DF6,GF5,DF6,FN5,DF6,DF5,DF6 
,FN5,CN6,DF5,CF6,FN5,BF6,CN5,AN6,GF5,AF6,CN5,GN5,EF5,GF5,AN5,FN5 
,CN5,EF5,AFS,GF5,GF4,CN5,AF5 
1220 DATADFS,BF5,DF5,AF5,DF5,FN4,DF5,GF4,DF5,FN4,DF5,DF4,DF5,FN4 
,CN5,DF4,CF5,FN4,BF5,CN4,AN5,GF4,AF5,CN4,GN4,EF4,GF4,AN4,FN4,CN4 
,EF4,AF4,GF4,GF3,CN4,AF4 
1230 DATADF4,16,DF4,8,CN4,4,DF4,4,EF4,4,GF4,4,BFS,4,BF4,4,AF4,16 
,AF4,B,GF3,4,AF4,4,CN4,4,EF4,4,GF4,4,GF3,4,FN3,4,0,4,AF5,4,GN4,4 
1 AF5,4,BF5,4,AF5,4,CN4,4,GF4,4,CN5,4,GF5,4 
1240 DATAFNS,4,EF5,4,DF5,4,FN4,4,AF5,4,CN5,4,BF5,4,GF4,4,EF4,4,B 
F4,4,CN4,4,EF4,4,AF4,24,l,2.67,GN3,AF4,BF4,CN4,DF4,EF4,FN4,GF4 1 B 
F5,6,AF5,24,l,2.67,GN4,AF5,CN5,BF5,AF5,GF4,EF4,BF4,CN4 
1250 DATABF4,AF4,EF4,DF4,EF4,GF4,FN4,GF4,BF5,AF5,AF6,BF5,AF6,DF5 
,AF6,CN5,AF6,FN5,EF5,DF5,DF6,CN6,BF6,AF6,FN5,EF5,DF5 1CN5,BFS,AF5 
,FN4,EF4,DF4,CN4,BF4,AF4,6 
1260 DATADF4,24,l,4,CF4,DF4,FN4,BFS,AF5,EF4,CF4,FN3,CF4,EF4,AF4, 
DF4,CF4,DF4,FN4,BF5,AF5,EF4,CF4,FN3,CF4,EF4,AF4,DF4,CF4,DF4,FN4, 
AF5,CF5,DF5 
1270 DATAEF5,GF5,FNS,EF5,CF5,AF5,EF4,GF4,FN4,DF4,CF4,AF4,6,BF4 1 2 
4,l,4,DF4,GF4,AF5,BF5,CF4,BF4,DF4,GF4,AF5,BF5,DF5,GF5,AF6,BF6,GF 
5,EF5,DF5 
1280 DATAFN5,EF5,BF5,CN5,EF5,DP5,AF5,BF5,DF5,CN5,GF4,AFS,CNS,BF5 
,FN4,GF4,BF5,AFS,EF4,FN4,AF5,GF4,DF4,EF4,6,FN4,24,l,8,EF4 1 AFS,FN 
4,EF4,FN4,DF4,BF4,DF4,AF4 
1299 DATABF4,DF4,AF4,GF3,DF4,FN3,0,0,0,FN3,AF4,EF3,EF3,AP4,DF3,0 
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" ... allow space for 
'Carmen' and the whole 

. opera . .. " 
need of the periodflnding portion of the ma
chine language, results in a barely percepti
ble improvement in melodic quality. Alter 
the program to read periods directly only if 
you need the 980 bytes of machine code for 
extra long music in your Basic program. The 
rewards in improved sound reaching the ear 
are not worth the pain of having to look up 
the period for each note as it is typed into 
the data. 

If you have a 32K or 48K system, you will 
want to locate the Piano Keyboard and 
Music Generator in uppermost memory to 
allow space not only for the " Carmen 
March" but perhaps for the whole opera. II 
you do this, be sure to respond to the 
memory size query, on power up, to the start 
of the new location minus one. Also POKE 
the new USR entry for periodfinding (line 
170) at the new starting location of Piano 
Keyboard, and the new USR entry for the 
Tone Generator (line 310) at 980 memory 
locations beyond. 

One other shortcoming that the musical 
purist may find objectionable is lack of 
shading in loud and soft passages. Al
though the tone frequency is adjustable, I 
found no way to vary the amplitude in the 
software. One way that produced a reason
ably good crescendo or diminuendo is to 
use your tape deck if you have one attached 
to your stereo. Follow the music while 
recording from the computer and manually 
adjust the recording level for loudness and 
softness. After two or three attempts, you 
could find something that sounds pretty 
fair on playback. 

II you do have an operational cassette 
tape deck on your stereo, you also may en
joy the opportunity to play more than one 
voice with music generated by the com
puter. You can, for example, record the bass 
of your music and then play back through 
one side of your stereo. Simultaneously 
play through the second input of the stereo 
your computer-generated treble. You will 
find the note-value and rest relationship 
timing about perfect for synchronizing the 
two voices in most cases. A problem may 
occur if one voice contains many more 
notes per measure than the other because 
of the defect in timing cited above. If you 
take the time to experiment with the treble 
by changing the timing constant (the 0.2 in 
line 130 of the Basic program) you will be 
rewarded with good synchronization and 
hours of musical enjoyment.• 

Merton Davis, a retired E.f. DuPont chemist, 
enjoys piano, chess, golf, and computing. 

... se~ Lis t or Ar1verr1sers on page 354 

..I BOUGHT IT" 
"My biggest loss 
of programming 
time using 
Snappware's 
COLLEGE EDUCATED 
GARBAGE COLLECTOR 
is spent inserting 
my diskette." 
SCOTT ADAMS - PRES. OF ADVENTURE /NTL. 
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Making chord-fingering diagrams easy. 

Fret No More! 


Edward Louis 
Box 268 
Powell Road 
Holland Patent, NY 13354 

Have you always wanted to play the gu i
tar like Roy Clark or Chet Atkins, but 

never had time to really get at it? Or have 
you spent countless hours practicing, but 
find yourself bogged down once you get 
past the C, F and G chords in the "open" 
position? 

For twenty years I tried to play that in
strument, but with limited success. I never 
liked tediously deciphering and memorizing 
one chord at a time. I was even more frus
trated when I witnessed professional per
formers effortlessly moving their fingers to 
produce the most beautiful music. 

After becoming fairly proficient with my 
TRS-80, I decided there must be a way to 
take some of the tedium out of learning to 
play the guitar. The program I will describe 
is the result of over a year of continuous 
refinement on my initial effort. 

Because of the program, learning a new 
song is now a matter of one session rather 
than weeks of practice. Although not my 
original intent, I have found the use of this 
program as an educational tool even more 
effective than its application as a chord 
finder. 

Face the Music 

There are many chord forms. This multi· 
plicity helps explain why it is not easy to 
learn to play the guitar. 

The Key Box 

Basic Level II 

Model I 

16K RAM 


There are some compensating factors 
when comparing the guitar to other instru
ments. The guitar is one of the few instru
ments that allows you to play in any key 
signature by merely moving your hand up or 
down a few frets, providing the orig inal 
chord did not contain any "open" notes 
(notes which required no fret fingered on a 
string). 

(This Is analogous to a machine language 
program that is completely relocatable, pro
viding all jumps are relative and do not ex
ceed the top memory address.) 

I implemented these factors as a set of 
routines which convert conventional chord 
name and melody note inputs to finger posi 
tions on a schematic representation of the 
guitar keyboard. 

The program has the following capabili
ties: You can enter up to 40 chords in any 
sequence. 

Entry is in the standard format found on 
most published sheet music. A null input 
(entry without first entering an alpha
numeric) is used for any element you need 
not specify. For example, you would enter a 
B-flat minor seventh (B bm 7) chord as 
follows: 

B <Enter> 
B <Enter> 
M <Enter> 
7 <Enter> 

You wou ld enter a C chord as: 

C <Enter> 
<Enter> 
<Enter> 
<Enter> 

There will always be four <Enters> per 
chord, but as few as one or as many as four 
specifiers. 

You enter the melody notes as shown in 
this example. You would enter A-sharp (A#) 
as: 

A <Enter> 
# <Enter> 

You would enter Gas: 

G <Enter> 
<Enter> 

Thus there are always two <Enters> for 
each melody note but as few as one speci· 
f ier. Program prompts should make this 
clear. When 40 chords have been processed 
or when you enter x, the program reverts to 
the menu. 

After you have entered one or more 
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"Have you always wanted to play 
the guitar like Roy Clark or Chet Atkins, 
but never hact time to really get at it?" 

value (an entry of 10 equals about three 
seconds). This is the length of time each 
chord is displayed. 

As soon as you have done this, the 
chords will appear one by one on the fret 
matrix background, until all have been dis· 
played. At that time you may enter another 
number (again for display length) followed 
by , 1. If you enter ,0 the program will return 
to the menu. 

During each chord display, you can get a 
printout of that particular chord by pressing 
H. You must have a printer ready and, if you 
have a serial RS·232 interface, its driver 
must be in place. 

A typical display appears in Fig. 1. The 
asterisks across the top of the diagram 
represent the six strings and those down 
the sides represent the frets with number· 
ing on every other fret to avoid clutter. In 
this diagram, one F tells you to hold down 

1 • 	 • 1 
M 

3. 	 • 3 F T 

5. F T # • 5 

7. 	 M • 7 

T 
9. 	 • 9 

F T 
• 

11 • c • 11 

Figure 1 

1 • 	 F • 1 
M ' 

3. 	 • 3 F 

5. 	 • 5 M 

7. 	 • 7 M 
F T 

9. 	 • 9 

F ' • 1111 • F 	 2 

Figure 2 

1 • 	 ·1 

M 
3. 	 T • 3 * M 
5. F T 	 • 5 

7 • 	 • 7 M 

9. 	 • 9 M 
F '11 • G 7 	 3 • 11 

Figure 3 
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chords, there are a m.1mber of program op
tions. You can display the chords on the 
screen with a variable time delay between 
chords. You can produce a printout of any 
chord If you press H while it is displayed. 

You can repeat the chord display se
quence by entering a new lime delay 
number followed by ,1. 

The display sequence will end if after a 
sequence is completed you enter any 
number followed by ,0. 

You can store a sequence of chords and 
its associated song name on cassette. (You 
can substitute disk storage as a sequential 
file, but you must change program con
stants for the machine language portion to 
make room for your DOS Basic.) 

To use the program, save memory at 
29778. CLOAD the program. Use menu item 
one to create as many chords and asso
ciated melody notes as you desire (up to 40 
chords). 

Menu Item one will ask you for a key and 
a song name. Answer the key question with 
C If you do not want to transpose (even if 
the song you are entering is in some other 
key). Input the other key names {C# to BJ to 

offset your chord entries by an appropriate 
amount. For example, if you enter a song 
written in C with a key of F, the chords will 
show up on the fret matrix display as if the 
song were in F. If you enter a song written in 
Eb with a key of F, the fret matrix will 
display the song in Ab. This may sound 
complex if you know little music theory. You 
can always use C as a key name and not 
worry about it, but if you like automatic 
transposition, the feature is helpful. 

When you have entered one or more 
chords and melody notes, you may go back 
to the menu by entering x instead of a chord 
name. At this point you may display or save 
your chord sequence. If you choose to dis· 
play, please pay attention to the prompts. It 
takes a little time to POKE the chord ele
ments into memory. 

When the fret matrix appears, be sure to 
enter only those numbers asked for. If you 
enter strings or commands at this time, the 
fret matrix will be broken up and you will 
have to go back to the menu. 

The first time the fret matrix appears, 
enter a number from 1-256 (not zero unless 
you want a very long delay). This is a time 

Program Listing 1 

lB CLS : PRINTCHRS(23) : PRINT@ 288,"G-U-I-T-A-R":FOR B•l TO 288:NEXT B: CLEAR 
see 

28 ZA\ = 29 779 

38 FOR Zil • 29779 TO 39862 

49 READ ZI\: POKE ZA\,ZI's IF ZA%=32767 THEN ZA\=- 32766 ELSE ZA\•ZA%+1 

se NEXT ZII: GOTO 25 8 
68 DATA 285,127 1 18,34 1 111,117,33,14,18,34,113,117,237,98,34 
78 DATA 115,117,34,117,117,237,91,113,117,33,175,117,25,17,21 
88 DATA 61,l,66,8,237,168,226,1 75,116,217,62,5 1 33,117,117,198 
98 DATA 4B,5,17,4,8,24,l4,42,ll7,ll7,l,6,8,237,66,34,ll7,ll7 
188 DATA 17,44,8,42,ll5,ll7,25 1 34,ll5,ll7 1 17,21,61,25,34,l21 
118 DATA 117,33,117,117,52,217,237,91,121,117,24,198,56,lll 
128 DATA 117,71,17,255,255,33,222,57,25,56,253,285,39,117,16 
138 DATA 242,33,21,61,54,32,34 1 119,117,237,91,119,117,19,l,20 
148 DATA 0,237,176,l,45,B,9,34 1 119,117,237 1 75,119,117,17,249 
158 DATA 63,237,82,258,232,116,24,5,237,98,9,24,215,42,113,117 
168 DATA 17,66,B,237,82,34,113,117,48,9,33,11 2 ,117,5),48,3,195 
17B DATA 95,116,2Bl,33,l25,ll7,54,32,34,ll9,ll7,237,9l,ll9,ll7 
l~~ DATA l9,1,13e,10,231,116,281,0,e,e,0,0,e,0,32,e,32,0,32 
l~e DATA e,8,e,e,42,16,64,34,92,117,34,lee,111,ss,2,56,254,l 
288 DATA 192,245,197,213,229,33,128,69,22,13,6,64,78,62 , 95,145 
218 DATA 56,9,121,14,32,145,56,7,78,24,ll,14,4 2 ,24,7,126,254 
22e DATA l3,4e,1e,24,245,285,e,0,J5,16,224,l4,13,285,0,0,21 
238 DATA 194,63,117,225,299,193,241,201 
250 DIM K(48 ) :DIK F ( 48):DIMS(40):DIK NC(40):DIK NlS(49):0IK N2~(4~):DIK N4S 
(40) :OIK N5$(48) :DIM N(4B ) :DIM T( 48) 
268 OIK ~E$(12):DIM NES(l2):DIK GT(6,l)) 
21 8 DATA A,2,B,4,C, 5 ,0,7,E,9,F,10,G,12 
280 FOR 0T=8 TO 6 
290 FOR UK~e TO l 
380 READ WNSIOT, UK) 
318 NEXT UK, OT 
328 DA.TA f',GB,G,A.B,A,BB,B,C,DB,D,EB,E 
338 DATAl,2,J,4,5,6,7,8,9,18,11,12 
348 DATA 5,18,3,6,12,5 
350 DATA 6,11,4,9,l , 6 
36e OATA 1,12,s,1e,2,1 
370 DATAB,1,6,11,3,8 

Program Lls1111g 1 contmues 



THE NEW DIMENSION IN WORD PROCESSING 

FROM SIMUTEK 
Word processing will never b e the same. 

CEP...!Jll"'i' fro m Simutek is th e fi rst wo rd / 
g raphics processor fo r TRS-80 Mod. I & Ill. or PMC-80 
and 81. CopyArt gives you unmatched editing flexibil 
ity. Change sizes and styles o f type in a single line. 
lnsertor delete charac ters . words and lines. Under
line , b old fa ce a nd ma ke block moves simp ly. Pagi
nation. headers a nd foo ters ore a snap. You hove 
complete fo rmat c o ntro l . incl ud ing justi f ic a ti on. 
centering and flush right copy p osit ioning. 

And that's just the beginning. 

CEP...!Jll"'t -is also a g raphic s generator that co n 

make words and letters in a ny size. produce graphs. 

c harts . cartoons. logos. b orders and il lustrations. Busi 


Cll..,.111"18 WORD/ GRAPHICS PROCESSORness graphs and cha rts co n b e intermixed with text to 
p roduc e reports of exceptiona l quality . CopyA rl's IC9'I FROM SIMUTEK 
sc rolling capability frees you from the b onds of a 64 
column sc reen. Cop yArt c o n simulo le a page up to Diskette and instruction manual _$149.95 
255 c harac ters wide 

Requires TRS-80 MOD I or Ill, 48K l disk 
Commands in CopyArt ore as simp le as T for Insert . ·s· 

for block move . etc . CopyArt even supports DOS 

commands like DIRecto ry. FREE and KILL. A spec ial 
 10 DAY MONEY BACK GUARANTEEHELP command gives you instant a ccess to on on- line 
manual. To order ca ll TOLL FREE 800-528-1149 for VISA 

CEP...!Jll"'i'makes word p rocessing more flex ib le MasterCard American Express COD orders only. 

than ever Detore. It supports the fu ll g raphics c harac 
 Or ma il check or money order toter sets of Epson a nd Okid oto printers as well as the 

proport iona lly spaced justi fico lion superscrip ting . and 

subscripting copob ilti es of Centronic s· 737 a nd 739 

printer and Radio Shack's Line Pri nter IV. On non

graphic printers (C- ltoh. Dioblo. Ra dio Sho ck Da isy 

Wheel. and others wi th the abili ty to turn ott linefeeds) 

CopyArt c reates pseudog rophics b y overstrik ing 

standard characters. On every printer. especia lly dot 
 SllUTEK
matrix p rinters . the doub l0 printing feature p roduc es 
unbelieva b ly c ri sp cop ies. Computer Products Inc. 

(Headline a nd illus tra tions p roduced on CopyArt) 4877 E. Speedway, Tucson , AZ 85712 

Technical questions? Ca ll (602) 323-9391. Dea ler inquiries welcome. 

TRS-80 is a TM of Radio Sho ck , a Tandy Corporation • Copy Art is a TM of Simutek Computer Produc ts Inc. .-12 
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"The guitar is one of the few instruments that 
allows you to play in any key signature by 
moving your hand up or down a few frets." 
the first string at the third fret. 

Just place your fingers on one of each of 
the different alphas in a given cluster, and 
the proper chord will result. On each display 
there wlll be two or three clusters with a 
melody note (signified by #). You can play 
the chord and melody note in more than one 
position on the guitar: choose the most con
venient and best-sounding. 

For those of you with some musical back
ground, the alphanumerics indicate these 
parts of the chord: 

# = melody note 
T =root 
M =third 
F =fifth 
S = seventh or ninth 

This information is not necessary to use 
the program. If this display confuses you, 
you can change the program at lines 
2820-3050 (see Program Listing 1) so all 
POKE alphas are the decimal equivalent of 
whatever you desire. For example, if you 
want all xs, replace the various ASCII deci
mals with 88. 

At the bottom of each chord display, fret 
eleven, is the chord number in the sequence 
and the name of the chord. 

I suggest that to get started you use a 
two or three chord sequence until you 
become familiar with the system. For exam
ple, a common sequence used in Latin 
songs consists of C, F and G7 repeated over 
and over. Enter these just once followed by 
an X. Use melody notes E, F and D respec
tively. The results should be as shown in 
Figs. 1-3. 

Program Description 

Lines 20-230 POKE the machine lan
guage portion (thanks to Ron Cain in the 
May 1981 issue of 80 Microcomputing for 
making this an easy task with his Encoder 
program). 

The menu resides in llnes 570-640. 
Look at the ON GOTO statements, and 

you will see that each segment is in the 
lines as shown: 

Create line 950 

Cassette Save line3470 

Display line3070 

Instructions line 650 

Cassette load line3390 


Create (line 950) is a conversion routine 
which changes the chord name input to 
array elements representing each chord 
and melody note. These arrays are saved to 
or loaded from the cassette (or disk if you 
make that conversion). These arrays are 
also a basis for the display. 
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Program Listing 1 continued 

3~~ DATA 9,2,7,12,4,9 

39~ DATA 10,3,0,1,5,10 

400 DATA ll,4,,,2,6 1 11 

410 DATA 12,5,10,3 1 7,12 

420 DATA l,6,11,4,8,l 

430 DATA 2,7,12,5,9,2 

440 DATA 3,8,1,6,10,3 

450 DATA 4 1 9,2 1 7 1 11,4 

460 DATA 5,10,3,8,12,5 


FOR X=l T012 
4 '" 480 READ KE$(X) 
490 NEXT X 
Sile FOR Q=l TO 12 
510 READ NE~{Q) 

520 NEXT Q 
530 FOR R=l TO l3 
540 FORC=lT06 
550 READ GT(C, R) 
569 NEXT C,R 
571! P.tUN'l' @ 5JB,"BY EDWARD LOUIS":FOR B=l TO 
580 CLS:PRINT @ 74,"**MENU**":PRINT:PRINT 
598 CLS:PRINT "TO ENTER NEW SONG 'J'YPE l" 
68e PR1N'1' "TO SAVE SONG ON CASSETTE TYPE 2" 

610 PRINT "TO DISPLAY SONG TYPE J" 

lBB0:NEXT B 

62B PH1N'1' "TO LOl\D SONG FRCf! CASSETTE TYPE 5" 
63B PRINT " TO DISPLAY INSTRUCTIONS TYPE 4" 
640 lN>'U'l' Q: ON 0 GOTO 950,3470,3070,650,3390 
6~B CLS:PRINT " THIS PROGRAM ALLOWS THE STORAGE, DISPLAY," 
660 PRINT "AND/OR HARD COPY or GU !TAR CHORDS PLUS AN AS So-• 
670 PRlN'r "CIATED MELODY NOTE FOR UP TO 40 CHORDS IN A SEQu-• 
6ijo PRlN'l'" ENCE. THE DI SPLAY AND HARD COPY PROVIDE UP TO" 
6~~ PR1NT"THREE SETS OF FINGERING FOR EACH CHORD AND MELODY" 
700 PR1N'1'"NOTE. THIS PROVIDES FLEXIBILITY ANO AN EASY LEARNING/" 
71B PR1NT"MEMORIZATION TECHNIQUE THAT EVENTUALLY LEADS TO" 
n0 PRIN'l'"A GOOD FAMILIARITY WI'nl THE GUITAR KEYBOARD" 
730 PRINT" CHORDS ARE ENTERED WI'nl STANDARD NOTATION" 
740 PR1N'l' "AS SEEN ON MOST SHEET MUSIC. THE CHORD SHOULD BE" 
7,,g PR1N'1'"ENTERED FOLLOWED BY AN ASSOCIATED MELODY NOTE." 
760 PRlN'l' "THIS SEQUENCE IS REPEATED FOR EACH COMBINATION" 
770 PR1N'1'"0F CHORD AND MELODY NOTE. IF DESIRED, A NULL INPUT" 
78• PRlNT"WILL BE ALLOWED FOR ANY INDIVIDUAL CHORD OR MELODY NOTE. " 
BH PH1NT:INPUT "***TO SEE MORE INSTRUCTIONS,PRESS <ENTER>***"1X 
8H0 CLS:PRINT" AN EXAMPLE OF CHORD NOTATION IS 'CM7' WHICH" 
810 PR1NT"IS READ AS C MINOR SEVENTH. THIS EXAMPLE WOULD BE" 
820 PR1NT"ENTERED AS C,NULL,M,7, IF A SEQUENCE OF LESS" 
8JB PH1N'f "THAN 40 CHORDS IS DESIRED, AN <X> WILL END TllE" 
840 PR1NT "SEQUENCE." 
850 PRlN'f" CllORDS WILL BE DISPLAYED SEQUENTIALLY AT" 
86B PRlNT"TllE .RATE SELECTED AND WILL REPEAT AS A COMPLETE" 
87~ PR!NT"SEQUENCE ON REQUEST. RAM CONTENTS ARE DESTROYED ON" 
880 PR!NT"RESTARTING THE PROGRAM SEQUENCE BUT IF THE SONG IS" 
890 PRlN'l'"SAVED ON DISK OR CASSETTE IT CAN BE RELOl\DED • " 
900 PRINT" HARD COPY CAN BE OBTAINED FOR EACH CHORD" 
910 PR!N'l'"BY PRESSING <H> DURING THE TIME 
920 PRIN'I' "CHORD IS DISPLAYED • " 
9J0 PR1N'f; INPUT"END'OF INSTRUCTIONS,***TO 
x 
940 GOTO 500 
950 CLS:PRINT "LOADING CHORD DATA" 
960 INt'U'!'"KEY" 1 l<S 
91~ Ilku•"NAME OF SONG"1'.!'YS 
980 POK~ l6526,4:POKE 16527,117 
990 X=USR(NJ 
1000 U$="":Nl$="" 
101B Zl=26 40 

DELAY AFTER EACH" 


RETURN TO MENU PRESS <ENTER>***"; 


1020 INt'UT"lST ELEMENT OF CHORD 'EXAMPLE C,B, A,D,G" ";Nl$ 
1030 IF Nl$="X" THEN1040 ELSE 1050 
1040 NL=NC:GOT0580 
1050 GOSUB 3270 
1060 N2~="":uS="" 
1070 CLS:INPU'1'"2ND ELEMENT 
L, ":N2S 
108~ I~ N2S="t"THEN 1110 
1090 IF N2$="B" THEN 1120 
ll00 GOT01130 
1110 N2=l:GOTO 1140 
1120 N2=-l:GOTO 1140 
1130 N2~0:GOTO 1140 
1140 Nl=Nl+N2 
1150 If N3=13 THEN N3=1 
1160 US=STR$(N3) 
1170 VS="":N4S="" 

or CHORD,'t FOR SHARP,B FOR FLAT,NULL FOR NATURA 

Program Listing 1 cont inues 



COMPUTEIS 
Complete MODEL Ill COMPUTER 

Model Ill with 48K memory. 2 d isk drives. 3 70K storage, and ready to run 
with TRSDOS 1.3 and manual. 120 d ay SI mulek warranty parts and labor. 
Compatib le with o il Radio Shock software. $1899.99 

Model Ill with 48K. 2 double sided 40 track disk drives wi th 750K stor

age. Comes wit h NEWDOS 80 V.2 and m anua l. 120 day Slmutek 

warranty ports and labor. Compatible with Radio Shock software. 

Complete and ready lo run. S2389.99 

MODEL Ill FIVE MEGABYTE HARD DISK 
Comes with modified DOSPLUS. No Installation required. just p lug in 50 
p in bus. Complete and ready to run. S2499.99 

MODEL Ill INTERNAL DISK DRIVE KITS 
If you con use o phi ll ips screwdriver. you can easi ly install Slmutek's 
Model Ill disk drives and contro ller in less then on hour. Absolutely NO 
SOLDERING. TRACE CUTTING OR TECHNICAL KNOWLEDGE REQUIRED! 
The J & M contro ller Is the best on the market today. We've tried others 
and found J & M's the finest and easiest to Install. We warranty the J & M 
controller for 120 days against defects In workmanship. 

ONE 40 TRACK TANDON DISK DRIVE WITH 185K STO RAGE . and J & M 

controller. Ra d io Shock DOS. manual. No soldering or trace culling 

required. Ready to instal l wi th Instructions. $619.99 


TWO 40 TRACK TANDON DISK DRIVES 370K STORAGE. wi th J & M con
trol ler Radio Shock DOS. manual. No soldering or trace cut ting. Ready 
to Install and run. Instructi ons. $889.99 

TWO DOUBLE SIDED 40 TRACK DISK DRIVES with 750K storage and J & 
M controller. NEWDOS 80 V.2. and ma nual and Model Ill DOS. No solder
ing or trace cutting. Ready to Install and run. Fu ll Instructions. 51299.99 

DISKDllVES 
MODEL I DISK DRIVES 
ONE TEC DISK DRIVE 40 TRACK DISK DRIVE with 5ms track to track 
access time. with power supply chassis . extender coble and shipping 
for TRS-80. One year warranty on ports and labor. Ten day money bock 
guarantee. 
Model I or Il l .. .................. ............... ............. .. ....... .................................. ... ......... .. .. . $279.00 

ONE TEAC 40 TRACK DISK DRIVE. 30 ms track to track. with PI S and 

cha ssis. ready lo run as drive 0-4. 10 day money guarantee. One year 

warranty ... ................ ....... .. .. .. .. .. .... ... .. .. .. .. .. .. ... .... .. .. ... .. .. .... ... .. .. .. .. .... ... ..... .... .... .. .. .... $279.00 


ONE TANDON 40 TRACK DISK DRIVE . 5 ms track to track, with P/ S and 

chassis. ready to run as drive 0-4 or Model Il l external. 10 day money 

bock warranty ..... .... .... .... ...... ......... .... .... ... ... .. .. ... .... ... .. .. .. .. .. ....... ... .. ....... ............. $279.00 


ONE 2 DRIVE cable for Model I o r Ill. (Specify) .. .. ......... .. ........................ S25.00 

ONE 4 DRIVE cable for Model I on ly .................. ...... .......... .. .. .. .. .. ................. S35.00 


PRlllTEIS 
Letler quality Dolsywheel 

Epson MX-100 $799.99
TEC C-itoh 40 CPS Parallel $1599.99 Epson Graphtrax $89.99 
TEC C-ltoh 40 CPS Seria l $1649.99 Malibu 200 dual mode $2695.99
TEC C·ltho 45 CPS Parallel $1799.99 Okidoto mlcroline 80 $369.99 
TEC C-itoh 45 CPS Seria l $1899.99 Okidata m icroline 82A $599.99 
TEC C-itoh tractor teed $269 00 (Free tracto r teed) 
High quollly dot matrix Okldata mlcroline 83A $799.99 
TEC C-l toh PROWRITER 8510 $539.99 (Free tracto r feed) 
Epson MX-80 $479.99 Okidala microline 84 $1269.99 
Epson MX-80 F /T $599.99 (Free tractor feed) 

Printer Coble for Expansion interface or Model Ill computer ........ ... S29.95 


ICCESSlllES/
SIFTIAIE,ETC. 

16K MEMORY SET SPECIAL 
S1 7.89 with instructions tor MOD I. Ill Color 4K. Apple. Exldy. one year 
warranty 200 NS .. ............... .................. ................ .......... ...... ... ............................... S17.89 

MODEL I. 111 SOFTWARE 
LDOS 
NEWDOS 80 Ver. 2.0 

DOSPLUS ... NEW VERSION! .. ........ $139.95 

DISK HOLDER 5-1/ 4 ........................... $21.95 

PERCOM'S DOUBLER 11 and Doub 
leDOS. The best and easiest to instal l. 
Double densi ty mod tor Model 1.$159.95 

BOOKS $21.95 
MICROSOFT BASIC DECODED AND OTHER MYSTERIES....... ... .. ................. .......... ....$29.95 

TRS-80 DISK AND OTHER MYSTERIES.................... ..... ................... .. ........ .... .. ... ...... ... ........ ... $22.50 

BASIC FASTER AND BETIER.-.... .. ... ...... ... ........... ............................. ...... ... ...... ... .. ... ......... ......... $29.95 

CUSTOM TRS-80 ..... .... ..... .... ......... .... ..... ...... ... ...... ..... ...... .... ...........................................................$29.95 


SUPER MODEM 
ESI Lynx smart modem tor MOD I or Ill. 
Does no't requi re RS- 232. Auto a n
swer I d ia l. Complete with term ina l AND 
host p rograms. .. .. ........ .. .. ................. 52 79.95 

Stop those headaches and eye stra inl 
ZENITH GREEN SCREEN MONITOR and 
TRS-80 CABLE ......... ... .. .. ............ .. .. .. .. $149.00 

HAS BEEN SATISFYING CUSTOMERS 
NATIONWIDE FOR THREE YEARSSllUTEK 

IF NOT FULLY SATISFIED WITH. ANY HARDWARE FOR ANY REASON. 

RETURN WITHIN TEN DAYS FOR A FULL REFUND OR EXCHANGE. Sorry. 

no refunds on software. 


QUESTIONS? WE KNOW TRS-80S CALL OUR TECHNICAL HOTLINE FOR 

QUICK AND PROFESSIONAL ANSWERS. (602) 323-939'\ 


ORDERS RECEIVED TODAY ARE SHIPPED TOMORROW IF AN ITEM IS 

TEMPORARILY OUT OF STOCK YOU ARE NOT CHARGED UNTIL IT IS 

SHIPPED. 


USE OUR DIME TO ORDER TOLL FREE. (ORDERS ONLY) 

(800) 528-1149 
FREE SHIPPING ON ALL ORDERS!! 


C.O.D.'S OVER 5200 REQUIRE 10% DE· 

POSIT ALL C.0.D.'S WILL REQUIRE CASH 

OR CERT IFIED CHECK FOR PAYMENT 

WE ACCEPT AMERICAN EXPRESS. VISA 

and MASTERCARD. NO SURCHARGE 

FOR CREDIT CARD ORDERS! 


SORRY. PERSONAL C HECKS REQUIRE 

4 -5 WE EKS TO CLEAR. 


SIMIRK CIMPUTEI PllllCTS llC. 

4897 E. SPEEDWAY, TUCSON, ARIZONA B5712 ,,. 12 
{602) 323-9391 (800) 528-1149 

TRS-80 IS A TM O F RADIO SHACK. A TANDY CORP. 

http:1.$159.95
http:51299.99
http:S2499.99
http:S2389.99


CANADIANS 

NOW IN STOCK 


ACORN SOFTWARE 

BIG FIVE 


INSTANT SOFTWARE 

CREATIVE COMPUTING 


ADVENTURE 

INTERNATIONAL 


APPARAT INC. 

EPSON PRINTERS 


MANY MORE 

MOD I• MOD Ill• COLOR 

Excellent 5'/4' Diskettes 

S. Den. or D. Den. 

Fully Guaranteed 


Lower Case Mod - Mod I 

One IC $29.95 


IBM Selectric Printer 

Conversion Kit $825.00 


VISA 

Phone or Write for Info. 
(403) 423-3919 

CMD MICRO .-181 

10546 - 106 Street 
Edmonton, Alberta 

T5H 2X6 

B I S ~~~~~~~nt 

Services 

Send $1.00 for 
instructive catalog 
with sample output 
of TRS-80
investor programs 
written by economist 
Dr. Richard Harritt 
of BIS. 

Stock Timer TM 


Commodity Timer™ 

Option Valuator™ 

Convertible 

Valuator™ 

Portfolio Valuator™ 


Write or call: 

BIS 
757 Santa Rosita 
Solana Beach, CA 92075 
(714) 755-6225 
'TRS-80 is a trademark of Tandy Corp 
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Program Listmg 1 contrnued 

1180 CLS:INPUT"3RD ELEMENT OF CHORD,NULL FOR NOR!IAL,M FOR MINOR,O FOR DIMIN 
l~HED,+ FOR AUGMENTED";N4$ 
1190 I~ N4$•"+" THEN 1230 

1200 IF N4$="0" THEN 1230 

1210 IF N4$="M" THEN 1240 

1220 IF N4S="" THEN 1250 
1230 V$=N4$:GOTO 1260 
1240 VS="3":GOT01260 
1250 V$="0":N5$="" 
1260 CLS:INPUT 0 4TH CHORD 
VENTH,g FOR NINTH";N5$ 
1270 IF N5$="9"THEN 1310 
1280 IF N5$="7"THEN 1310 
1290 IF N5$="D"THEN 1310 
1300 IF N5$=""THEN 1320 
1310 W$ =N5$:GOTO 1330 
1320 W$=" 0" 

ELEMENT,NULL FOR NONE,? FOR SEVENTH,D FOR MAJOR SE 

1330 CLS: INPU·1·"F IRST ELEMENT OF MELODY NOTE, 'EX.=A,B,C,D, ETC'" ;N6$ 
13U GOSUB 3320 
1350 N7$="" 
1360 CLS:INPU'1'"2ND ELEMENT 
ATURAL"; N? $ 
1370 IF N7$="t" THEN 1400 
138~ I~ N7$•"B" THEN 1410 
1399 
1409 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1560 
1570 
1590 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
1740 
1750 
1760 
l 779 
1780 
1790 

IF N7$=" 0 THEN 1420 
N7=1,GOTO 1430 
N7~l:GOTO 1430 
N7=0:GOTO 1430 
N8=N7+N6 
IF N8=13THENNB=l 
N$=STR$(N8) 
CLS 
FOR X=l T012 
IF KE$(X)•K$THEN2640 
NEXT X 
FORQ=lT012 
IF VAL(N$)=VAL(NE$(Q)) 
NEXT Q 
IF VAL(U$)=0THEN 3130 
FORQ=lT012 
IF VAL(NE$(Q))=VAL(U$) 
NEXT Q 
IF T>l2 THEN T=T-12 
IF VAL(V$)=3THEN M=3+T 

m· MELODY NOTE,t FOR SHARP,B FOR rLAT,NULL FOR N 

THEN 2670 

THEN 2690 

IF VAL(V$) =3 THEN F =7+T 
IF VS ="+" THEN M=4+T 
IF VS ="+"THEN F=B+T 
IF V$="+" THEN 1680 
IF V$ ="O" THEN M=3+T 
If V$ = "O" THEN F=6+T 
IP V$="0" THEN 1680 
IP VAL(V$)=0THENM=4+T 
IP VAL(V$)=9 THEN F=?+T 
IF VAL(W$)•7 THEN 5=18 + T 
IF W$ = "D" THEN S=ll+T 
IF VAL(W$)=~ THEN S=l0+T 
IF W$="D" TH i~N 1730 
IF VAL(W$)•0 THEN S=0 
IF M> 12 THEN M=M-12 
IF F>l2 THEN F=F-12 
IF S>l2 THEN S=S-12 
IF N>l2 THEN N=N-12 
NC =41-U/66 
Zl=Zl-66:IFZ1=0 THENS80 
T(NC)=T:M(NC)~M,F(NC)=F,S(NC)=S:N(NC)=N:NC(NC)=NC:Nl$(NC)•Nl$:N2$(NC)• 

N2$:N4$(NC)=N4$:N5$(NC)=N5$ 
18~0 PR1NT "YOU HAVE INPUT "1NC1"CHQRDS" 
18i0 PRINT "NEXT CHORD OR'X' TO END SEQUENCE":GOT01020 
1820 CLS 

18J0 PRINT @ 381,"l":PRINT @ 271 1 "1" 

1848 Pl!lNT @ 429,"3":PRINT @ 399,"3" 

1H58 PRINT@ 557,"5":PRINT@ 527,"5" 

1Ho0 PRINT @ 685,"7":PRINT @ 655,"7" 

lH1~ PRlNT @ 813,"9":PRINT @783,"9" 

lH80 PR1NT @ 941,"ll":PRINT @ 911,"ll" 

1890 FOR 0=13 TO 46 STEP 3 

191!0 SET( 35 ,D) 

19!0 NEXT D 

1920 FOR E = 42 TO 82 STEP 8 

19~0 SET (E,11!) 

1940 NEXT E 

1~50 FOR E=l3 TO 47 STEP 3 

19&0 SET (86,E) 

l~ rn NEXT E 

1980 POK~ l6526,83:POKE 16527,116 

1Y90 PRINT@l,"*"1YY$ 

21100 NC =40-Zl/66:INPUT"INPUT TIMER,MAX 

211a N=NC*256+T~ 


2920 X=USR( NJ 

20311 PR1NT@l,"*";YY$ 


255,10s3 SEC.":TL 

2040 INPU·i·"ENTER 'THIER LENGTH', 'l 'FOR CHORD RECYCLE, '0' FOR MENU":TL,CR 
2050 IF CR=l THEN 2010 ELSE 580 
2060 FOR C=4T06 
2070 FOR R=lTOll 
2080 H' GT(C,R)=N THEN 2710 
2090 NEXT R,C 
2100 IF XX<l THENXX=l 
2110 IP XX=l THEN YY=4 
2120 IF ZZ<l THEN ZZ=l 
2130 IF ZZ =l THEN AA=4 

Program Lis ring 1 continues 



BELIEVE IT OR NOT WE'VE ADDED MORE 
NEW FEATURES to the ONLY INTERACTIVE 
BASIC COMPILER for the TRS-801 
I. Speed increases of 10-100 times are typical after compilation. 
2. Compiled code can be RELOCATED to run anywhere in memory. 

Code is even ROMablel 
3. ZBASIC 2.2 NOW SUPPORTS BOTH RANDOM and 

SEQUENTIAL DISK 1/0. 
4. ZBASIC 2.2 is now a super tool for business programmers· 

RANDOM ACCESS FILES, and PRINT USING statements are 
supported as well as a HIGH PRECISION MATH package fw11h 
no roundlng problems). 

5. Special BUILT-IN MACHINE LANGUAGE COMMANDS to 
increase program operation oy as much as I 000 times I Special 
commands are implemented for fast memory searching fCPDR. 
CPIRJ. block memory moves ILDIR. LDDRJ. inpu!ling and printing 
HEX numOers, inserting MACHINE LANGUAGE into COMPILED 
CODE, disabling and enabling interrupts, inverting memory. l 6 bi! 
PEEKs and POKEs, and stack control, debug and much more. 

6. ZBASIC 2.2 compiles the ENTIRE PROGRAM into to Z-BO 
machine language. (Nol 80BO code or a combination of BASIC and 
machine language like some other compilers.) Clumsy LINKING 
LOADERS. and RUNTIME MODULES are not needed, ZBASIC 2 2 
creates a ready to run MACHINE LANGUAGE program 

7. NO ROYALTIES imposed on registered ZBASIC owners. 
8 Typical COMPILATION TIME IS TWO SECONDS for a 

4K program. 
9. Use TRS-BO Basic to write ZBASIC programs I 

I 0. Compile many existing programs with only minor changes. 
(Some BASIC programming experience 1s required.) 
11 . Fully compatible with Ooth the Model I and the Model /JI. Mod I 

compiled programs work on a MODEL Ill, and visa-versa. ZBASIC 

works with NEWDOS-80, NEWDOS+. DOSPLUS. LDOS. MUlTIOOS. 

ULTRADOS. TRSDOS etc 

12 BUILT-JN and much improved MUSIC and SOUND EFFECTS 

commands 

13. Improved CHAINING for disk users. 

14. TIMES now available on DISK version. 

t 5. ZBASIC 2.2 now has an INPUT@ command !similar to PRINT@) 

16. The TAB function will now tab 255 columns on a primer. !BASIC 

cannot tab past column 64.) 

I 7. NEWDOS 80 2.0 USERS can use the CMD "dos command" 

function I 

I B NEW and EASIER to u.se USR COMMANDS 

19. New math functions to calculate XOR and INTEGER 

REMAINDERS 

20. Logi(al STRING COMPARISONS are now supported 
21. The disk commands INSTR. MIDS ASSIGNMENT are now 

supported on both DISK AND TAPE ZBASIC. 

2 2. DEFSTR is now supported. 

23. Eight disk files may be opened simultaneously; random, 

sequential or mixed. 

24 LINE INPUT#, IS now supported 

25. Invoke the compiler by simply hr1ting these two keys . .. 

26. NEW 100+ PAGE MANUAL WITH DESCRIPTIONS AND 

EXAMPLE 

27 lBASIC 2.2 Comes with CMDFILE/CMD program from 

MISOSYS. to allow appending or merging compiled programs and 

machine language programs from tape or disk. 


ZBASIC 2 .2 DOES NOT SUPPORT THESE 

BASIC COMMANDS: 


1. ATN. EXP, COS, SIN. LOG. TAN. and exponentiation. !However, 

subroutines are included in the manual for these functions.) 

2. ERROR, ON ERROR GOTO, ERL. ERR RESUME. 

3. No direct commands like AUTO. EDIT. UST. LLIST ETC. although 

these commands may be used when wmmg programs_ 

4 Others NOT supported. CDBL, CJNT, CSNG. DEFFN, FIX, FRE. 

5. Normal CASSETTE 1/0. IZBASIC supports it's own SPECIAL 

CASSETTE 1/0 statements.) 

6. SOME BASIC COMMANDS MAY DIFFER IN ZBASIC. For 

instance. ENDJUmps to DOS READY. STOPjumps to BASIC 

READY etc 

7. MEMORY REQUIREMENTS· to approximate the largest BASIC 
program that can be compiled in your machine fat one time!. enter 
BASIC and type · PRINT IMEM-65001/ 2 Remember.you can merge 
compiled programs together to fill memory. 

ZBASIC 2.2 SPEED COMPARISON DEMO 
To help give you an idea how fast compiled programs are. we have 
included this demo program: 

ZBASIC 2.2 DEMO PROGRAM 
Time to compile and run complete program : 0 MIN. 2 SEC. 
BASIC Execution speed MOD I , LEVEL II : 1 MIN. J4 SEC. 
ZBASIC Execution speed MOD I, LEVEL JI :0 MIN . 18 SEC. 
BASIC Program size !WITHOUT VARIABLES) : 895 BYTES 
ZBASIC Program size (WITHOUT VARIABLESI : 27JJ BYTES 

!Remember that the ZBASJC program includes an 1879 byte sub

routine package.) Program shown exactly as compiled and run in 

BASIC and ZBASIC. 


10 '=s==a••=• ZBRSIC 2.2 EXAMPLE PROGRA~ AND TIME TEST•••••=&s 
20 CLSrCLEARl00;DEFINT A-X:DEFSTR Z:DIM AA<6•,2•l,ZC501 :RANDOM 
30 AA=l00:BB=-1000:CC=J:00= - 3:EE=- 99'39:ST&="START TIME "+TIMES 
40 FOR r~1T0127STEP2 :FOR J~~7T01STEP-3:XX•POINT<I,J>tSETCI,J> 
:SQ\ XX = ll · Jl/CC• <HX.Jl :XX=A8S<INT<RND<l•Jl-AAl+71 rRESET<l,Jl 
60 XX=PEEK ( l+J) :POKEISJ60+1+J,J :OUT2S5,J AND (J•J) >XX•INP<I> 
70 ABti • STRt <I+J) : BA ... =LEFT'S<ABS,2> :AA(J/2.,J/2):.:VAL.<BA•>•AA•3 
s0 s~~"" aA••RtGHT• ,BA•, RND «J> > : XJr:= INSTR« t, BA•, H~ .. >: xx•soR <I•J) 
430 BA•=MIO'l (BAS.2',2> ;MJ04 (8AS, 1, JJ=Z :IF XX Tt-E:N 190 ELSE CLS 
!00 IF' LEN<BA•>l3 OR SGN<XXl•I ANO ASC<BAS l=32 THE"' PRINT "+++"; 
110 lFP0S<0ll62 THEN TRON:TROFF:PRl"'T ELSE XX=NOT<RN0<9'3ll•l00 
120 AS= (Nt<EYS: IF AS="Y" OR Ah"y" AND J) 120 THE,.. PRINT"TRUE.." 
130 RESTO RE :READA,C,Z<Jl,D:GOSUB170:GOSU9170:GOSU8170:GOT02J0 
)40 NEXT :PRINT " •"; :NEXT! :CLS: PRINTil'Sl2, STS, "STOP Tl l'IE "1Tlf'IES 
15~ STOP'===%=======~== END OF MAfN TEST LOOP =====za••~•s•aa=~ 
160 DATA 12345, - 1) "TEST" I - 9'39'3 
t70 O~ RND<bJ GOTO 180, 1g0,200, 160, 190,200 
180 RETURN 
190 RE:TllRN 

200 RE"TURN 

2 10 ON RN0(9 ) GOSUB 160, lg0,200, 160, 190,200, 180, 130,~00 
<'20 GO TOl40 

NOTICE ZBASIC 2 0 OWNERS . you can upgrad• your ZBASIC 2 0 tor nocharg• . 
Jusr s.f'nd us your onginat diskette/cassette and a SASE wjth your rrg1Stt"red 
s.enal nurnber and copy of your invoice- We- will seond you ZBASI C 2 2 and 
updates to your manual. 

VISA. MASTERCARD. AMERICAN EXPRESS. C 0 D. ORDERS ONLY 

800 528-1149 order line 
ZBASIC 2.2 DISK VERSION AND MANUAL.......... 89 95 
ZBASIC 2.2 TAPE VERSION AND MANUAL ....... 79.95 
ZSASIC 2 7 DISK & TAPE VERSION AND MANUAL .... 99 99 
MANUAL ONLY . [APPLIES TO PURCHASE) ........... _ 25 00 

SIMlllK CIMPITEI PllllCTS llC. 
TECHNICAL QUESTIONS PLEASE CALL f602J 323·9391 
4897 E. SPEEDWAY, TUCSON, ARIZONA 85712 ,,.- 12 

TRS-80 is tm of Radio Sh.ck, a Tandy Corp . 

...-See List of Advemsers on page J54 BOMicrocomputing, May 1982 • 171 



COMPUTER BOOKS FOR BEGINNERS 

Everything you need to know to get started programming your own computer . These handy books of programs and about 
programming are jammed with easy-to-understand info for beginners . They are crammed with hundreds of tips , tricks , 
secrets , hints , shortcuts and techniques plus hundreds of tested ready-to-run programs . Our full line includes program 
books and programming aids for eight of the most popular computers for beginners : TRS-80 Color Computer . APPLE II. IBM 
Personal Computer. TRS-80 , Sharp and Casio pocket computers , including the new TRS-80 PC-2 and Sharp PC-1500 

Color Computer 
101 Color Computer Programming Tips & Tricks , learn·by doing instruc· 
l ions, hints, secrets . techniques . insights. for TRS ·80 Color Computer . 
128 pages . S7 .95 
55 Color Computer Programs tor Home , School & Otlice , prac11ca1ready · 
to-run software wi th colorful graphics . 128 pages . S9 .95 
55 MORE Color Computer Programs for Home, School & Otlice , handy 
book packed with useful type -in -and -run software . w11h colortu l 
graphics . tor TRS-80 Color Computer. 112 pages . $9 .95 
Color Computer Graphics . complete guidebook loaded with 11ps. !ricks 
hints . secrets . shortcuts . for making the most of TRS ·80 Color Computer 
video grap~1cs Learn ·by ·doing 1ns1ruct1ons plus complete programs. 
128 pages. S9 .95 
The Color Computer Son gbook . 40 favorl!e pop classical . folk & seasonal 
songs arranged lor TRS ·80 Color Computer . ready ·to -run music pro · 
grams . 96 pages. S7 .95 
My Buttons Are Blue and Other Love Poems trom the Digital Heart al an 
Electronic Computer , lor poetry lovers . compu1er lovers. a ll1·tech 
classic. 66 heartwarming poems written by a TRS -80 Color Computer. 95 
pages . S4 .95 

.. 
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In BASIC 50 MORE 

ProgramsForThe Home, 
.~· In BASIC for t he 

----~!!i'l......iiiiillil.....: e r- l!lilB . 9 !5 Murder -...... ~:: ·:POCKET 
COMPUTER 
PROGRAMMING In The
MACEEASV Mansion 

And Othir Computer Ad"•lurts 
B Y.JI M C::O I..• I• Poc kt t- SASIC for Th r TRS -80 

J 
\ ' 
\.-1 

I 1~ 1 1 1 ( :: I. 
r\ 
', ,. 

I Jl~fll,l'l
.. . :. . ' .: . .: ~ 

APPLE Computer 

101 APPLE Computer Programming Tips & Tricks. secre1s . hints . short · 
cuts . techniques. insights . for APPLE II . 128 pages SB .95 
33 New APPLE Computer Programs for Home , Schoof & Oflice . practical 
ready-to·run soltware for APPLE fl . 96 pages . SB .95 

Program Worksheets 
Handy printed forms make writing BASIC sottware easy and fu n. 

Customized tor your own computer system . or use the universal form 

good for any BASIC computer. 40-sheet tablets: 

Color Computer Coding Form 
 S2 .95 
Pocket Computer Coding Form $2 .95 

.. .. " .._.. 
My Buttons 

Are Blue 
H .95 

55MORE 
Co lor Comput er P r ograms 
For Home, School & Office 

The 

55 Color Color Computer 
Computer 

Programs For The 
Home, School & Office 

Son1book 

SJ.I ' 

:~--C•o-lo•r•-~l101 g~~~uter 
Programming

Computer Tips &Tricks 
Graphics 

Pocket Computer 
101 Pocket Computer Programming Tips & Tricks . secrets . hints . short · 
cuts . techniques from a master programmer . for TRS-80 PC ·2. PC-1. 
Sharp PC -1500. PC -1211 pocket computers . 128 pages . S7 .95 
Pocket Computer Programming Made Easy, new last easy read -and -learn 
way to make TRS -80 PC-2. PC -1. Sharp PC -1500. PC·1211 . Casio FX 
702P pocket computers work lor you Learn BASIC quickly. 
t 28 pages . SB .95 
50 Programs in BASIC for Home. School & Office , useful ready-to-run 
software lor TRS -80 PC -2 . PC -1. Sharp PC · t 500 . PC ·1211 pocket com 
puters . 96 pages S9 .95 
50 MORE Programs in BASIC tor Home. School & Otfice .book ol tested 
type-in-and -run soltware for TRS-80 PC·2 . PC · t . Sharp PC · t500 . 
PC -1 211 pocket computers . 96 pages . S9 .95 
Murder In The Mcfnsion and Other Computer Adventures . murder 
mystery . space adven ture. 24 games lor TRS-80 PC -2. PC-1 . Sharp 
PC-1500. PC-1211 pocket computers _96 pages . $6 .95 
35 Practical Programs for the Casio Pocket Computer. uselul type-1n-and 
run soltware lor the FX-702P. 96 pages . SB .95 

Order direct from this ad. Send check or money order. In
clude $1 shipping for each item ordered up to a maximum 
of $3. Or write for our free catalog . Mail orders to: 

ARCsoft Publishers 

Post Office Box 132C 

Woodsboro, Maryland 21798 
(301) 663-4444 ..... 6 

APPLE Computer Coding Form $2 .95 
Customers ou1s1oe Norl/1 AmeriCJ wan11ng airma11 s.~nd S·l PllSldge oe' 00011. ~ ore 1gn cus1c1111e1 sIBM Personal Computer Form $2 .95 oay in U !:i dollars Maryland res1aents J(]O '.,} tc s.11es tJ:w. Sorry no COO l kS 80 is i i lt J(]emar i..

Unlversal Coding Form $2 .95 ol Tandy Corp 1Rad10 Shack APPLE:. is J traoema11o; 01 APPLE Compu1er lnr.. 



Program Lis /mg 1 con/1nuecl 

2140 IF BB<l THEN BBcl 

2150 IF BB=l THEN CC=4 

2160 FOR R=XX TO YY 

2170 FOR C=l TO 3 

218~ QQ=3H06U+Zl+C+6*(R-l ) 

2190 H' GT(C,R ) =T THEN 2830 

2200 I F GT( C ,R)=M THEN 2850 

2210 I F GT (C ,R) =F THEN 2870 

2220 IF GT (C,R) =S THEN 2890 

2230 NEXT C,R 

2240 FOR R=ZZ TO AA 

2250 FOR C=l TO 4 

2260 QQ=30060+Zl+C+6*(R-l) 

2270 it· GT(C,R)=T THEN 2910 

2280 IF GT (C,R) =M THEN 2930 

2290 IF GT(C,R)=F THEN 2950 

2300 IF GT(C,R ) =S THEN 2970 

2310 NEXT C,R 

2320 FOR R=BB TO CC 

2330 FOR C=lT05 

2340 QQ=30060+Zl+C+6*(R-l) 
2350 IF GT (C,R)=M THEN 3010 
2360 IF GT (C,R)=F THEN 3030 
2370 IF GT(C,R)=S THEN 3050 
23 8~ NEXT C, R 
2390 TO=ASC(Nl$) 
2400 POKE (3012l+Zl),TO 
2410 IFN2$=""THEN TQ=32ELSETO=ASC(N2$) 
2420 POKE (30122+Zl),TQ 
2430 IF N4S=""THEN TQ=32 ELSETQ=ASC ( N4$) 
2440 POKE (30123+Zl ) ,TQ 
24 50 IF N5 $=""THEN TQ=32ELSETQ=ASC(N5 ~) 
2460 POK~ (30124+Zl ) ,TQ 
2470 IF NC >= l0 THEN 2500 
2480 POKE (30125+Zl) ,NC+48 
2490 GOTO 2610 
2500 IF NC >=20 THEN 2540 
2510 POKE (30126+zl) ,49 
2520 NC=NC-10 
2530 GOTO 2 470 
2540 IF NC =>30 THEN 2580 
2550 POK~ ( 30126+Zl) ,50 
2560 NC=NC-20 
257 0 GOTO 247 0 
2500 POK ~ (30126+Zl) ,51 
2590 NC =NC-30 
2600 GOTO 2 470 
2610 GOT026 20 
2620 Zl =Zl-66:CLS:PRI NT 
E FRET DI SPLAY!" 
2630 RETURN 
2640 K=X-1 
2650 K=X-1 
2660 GOTO 1500 
2670 N=Q+K 
26 8H GOT0153 0 
26 90 T=Q+K 
27 00 GOTO 1570 

"YOU HAVE NOW STORED";40-Zl/ 66;"CHORDS , WAIT FOR TH 

2"110 0 =3 0 06 0+Zl+C+6• (R-1 ) 
200 POK E 0 , 35 
2730 IF C=4 THENXX=R-2 
2140 IF C=4 THEN YYmR+2 
2150 IF YY >lO THEN YY=l0 
2760 IF C=5 THEN ZZ=R-2 
2170 IF C=S THEN AA =R+2 
2"18~ IF AA > 10 THEN AA=l0 
27 ~~ IF C=6 TH EN BB= R- 2 
2800 IF C=6 THEN cc~R+2 
2810 IF CC>l0THEN CC=l0 
2820 GOTO 2090 
2830 POK~ QQ,04 
2840 GOT0 2230 
2850 POKE QQ,77 
2860 GOT0 223 0 
287~ POKE QQ,70 
2880 GOT0 2230 
2890 POK~ QQ,83 
2900 GOTO 2230 
2910 POK~ QQ,04 
2920 GOTO 2310 
2930 POK.i:; QQ,77 
2949 GOT02310 
2959 POR<: OQ,70 
2969 GOTO 2319 
297~ POKE QQ,83 
2980 GOTO 2310 
2990 POK.t: QQ,84 
3 000 GOTO 23 80 
3010 PORE QQ,77 
3020 GOTO 2380 
3030 POKt: QQ,70 
3040 GOT02300 
3050 POKi:; QQ,83 
3 06 0 GOTO 23 80 
3070 Zl=2b40 : PRINT "STORING CHORDS FOR DISPLAY,ALLOW COMPUTER TO WORK UNTIL 

YOu SEE THE FRET DISPLAY":IF NL=0 THEN 580 
3080 FOR YL=l TO NL 
3090 M=M(YL):F =F{YL):SaS(YL):N=N[YL) :NC=NC (YL}:Nl$=N1 $ {YL) :N2$=N2$(YL):N4$= 
N4$(YL):N5$=N5$(YL):T~T(YL ) 

Program Listing 1 contin ues 

ARE YOU TIRED OF 
• Fighting protected disks 
• Paying $5.00 more for your pro
grams 
•Westing e whole disk for 1 pro
gram 
•Or e program that won't run when 
you 	put it to disk '? Well , finally 

VECTOR FIX IS HERE! 
• Identifies machine language pro
grams on cassette & load~ them into 
high memory. 
• Adds an appendage to patch the 
keyboard vectors e.nabling the pro
gram to run from disk reg81'dless of 
the type of DOS . 
• Dumps the program to disk or 
• Allows you to scan in ASCII or 
HEX · reveals hidden text in upper or 
lower case. Dump either lo printer. 
• High speed string search . 
•Call' Debug' & return. 
• Also patches relocated Disk ver
sions above 8100 H , thus eliminating 
special loading procedures . 

32K MODEL I TRS-80 
DISK $19.95 

p,.r-.01H.1} <' ht•rks take I f> bank in~ d ay s lo dear . 
Srnci du•r k or money orrlP.r 10 . 

MICRO-MEDIA 
P .O. Box 538. Linden, Ml 48451 

When you buy your 


TRS-80TM equipment! 

u~ our loll free number lo 

ch~~k our price bdorc you bu)· 
a TRS-ROT'I . . . anywhere! 

m 
II 704 Wast Michigtn 

P.O. 80)( 8098 PENSACOLA Fl 32606 

L'/t'J
..,.,.

nationwide 1·800-874·1551 

904/438-6&07 

~)'m.'.'i.~Ja:.',i.J'.~~~"~!+9.il.1.'!i~
..;:r~~~-:_."'"j·:l.M'!.'~~~~·li. 

~J. 
• 

~ 
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"The asterisks across the top of the 
diagram represent the six strings and 
those down the sides represent frets." 

P1ogrt-1m Listing 1 continued 

31Dl! GOSUB2060 
3110 NEXT YL 
3120 FOR B =1 TO 300:NEXT B:GOT01B20 
3130 INt'UT"4 NOTES, B'S WILL BE SKIPPED MUST BE IN l TO 12 FORMAT";T 1 M1 F,S 
3140 IF T=0 THEN 3160 
3150 T=T+l( 
3160 IF M=B THEN 3180 
3179 M=M+lC 
318~ IF F=0 THEN 3200 
3190 FttF+K 
3200 IF S=0 THEN 3220 
321B S=S->-K 
3220 IF T>12 THEN T=T-12 
3230 IF M>l2 THEN M=M-12 
3240 IF F>l2 THEN F=F-12 
3250 IF S>l2 THEN SaS-12 
3260 GOT01760 
3270 FOR OT=0 TO 6 
3280 FOR UH=0 TO 1 
3290 IF NlS=WN$lOT,UM) THEN 3310 
3309 NEXT UM,OT 
3310 Nl=VAL(WN$(0T,UM+l)) :RETURN 
3320 FOR OT=B TO 6 
3330 FOR UM=0 TO 1 
3340 IF N6$=WN$(OT,UM} THEN 3360 
3350 NEXT UM,OT 
3360 N6=VAL(WN$(OT,UM+l)) :RETURN 
3370 GOT010 
3 3 8~ GOT033 70 
3390 INl'U·1· "CASSETTE LOAD ,READY CASSETTE" J X 
3400 PO~~ 16526,4:POKE 16527,117 
341B X=USR ( N) 
3420 INPUTl-l,YY$,NL 
34JB FOR YL=l TO NL 
3440 INPUTl-1,M(YL},F(YL) ,S(YL>,N1$(YL),N2$(YL),N4S(YL),N5S(YL) ,N(YL),T(YL)
,NC(YL) 
3450 NEXT YL 
3460 GOT05B0 
3410 IN .. UT"CASSETTE SAVE,READY CASSETTE" ;X 
3460 PRINT t-l,YY$,NL 
3490 FOR YL =l TO NL 
3500 PRINTt-1,M(YL) ,F(YL ) ,S(YL) ,Nl$ (YL) ,N2$(YL) 1 N4$[YL) 1 NS$(YL) ,N(YL) ,T(YL} 
,NC (YL ) 
3510 NEXT YL 
3520 GOT0580 

Program Listing 2 

7453 
7453 CD7FBA 

enee 
00110 

ORG 
CALL 

7456 226F75 00120 LD 
7459 
745C 

21BE0A 
22717 5 

Ul38 
09140 

LD 
LD 

745F ED62 SB150 INIT SBC 
7461 227375 09160 LO 
7464 227575 99179 LO 
7467 ED5B7175 09180 LD 
7468 21AF75 08199 LO 
746E 19 09200 ADD 
7 46F 11153D 9e21e LD 
7472 014290 00220 LD 
7475 EDA0 00230 TRANS LDI 
7 4 77 E2AF74 09240 JP 
7471\ 09 00250 EXX 
7478 3EB5 09260 LD 
7470 21 75 75 e9270 LD 
7480 BE 00280 CP 
7461 2805 00290 JR 
7463 118400 00300 LD 
7486 l80E 09310 JR 
7468 2117575 00ne RENl LO 
7488 919600 00330 LD 
74BE ED42 00340 SBC 
7490 227575 00350 LO 
7493 112C00 00360 LD 

7453H 
l!A7FH ;GET TL,NC 
(756FH) ,HL 
HL, 0A0EH 
(7571H) ,HL 
HL,HL 
{7573H) ,HL 
{7575H) ,HL 
DE, (7571H) 
HL, 75AFH 
HL,DE 
DE,3Dl5H 
BC,0042H 

PO,TillE 

/\, 05H 
HL,7575H 
(HL) 
Z,RENl 
DE,0004H 
INCMl 
RL, (757 SH) 
BC,0006H 
HL,BC 
(7575H), HL 
DE,092CH 

;STORE TL NC 
;INIT, Zl 
;STORE Zl 
;IIHT 111,Nl 
;STORE P!l,Nl 

;RETRIEVE Zl 
;INIT BOTTOM BLK 
;BTll BU+Zl 
;DEST ADOR 
;66 COUNT 

;TO TIMER AFTER 66 

;TEST Nl 

15-Nl=? 
: IF Nl=5 GOTO 44 
;INC BY 4 
:GOTO Ml INC 
;RESET Nl 

;44 INC 

Program listing 2 continues 

This portion of the program uses a map
ping technique to translate chord names to 
notes and notes to the matrix of locations 
representing the guitar fret keyboard. Key is 
a weighting function that moves the entire 
chord structure up or down the fret matrix. 

The Display portion (line 3070} uses the 
array elements of each chord to generate a 
set of addresses to POKE. This creates a 
screen block of memory for each chord and 
melody note along with its name and 
number. Later, the machine language por
tion calls each screen and superimposes it 
on the fret matrix for the time specified. 

You may repeat a display sequence or 
return to the menu. The arrays are still in· 
tact for saving on cassette or re-displaying 
unless you select menu item one (Create). 

The machine language portion (see Pro
gram listing 2) has three major functions: 

•Whenever you select Create, the erase 
portion of this program clears 40 screen 
spaces in memory. 
•During the Display program, after you 
have entered a time constant, the pro
gram selects screens one at a time and 
transfers them to video memory. When 
the timer runs out, that screen is erased 
and the next one is transferred until all 
have been displayed. 
• During the time delay of each screen, 
the keyboard is monitored for an H input. 
If this occurs, a modified screen print oc· 
curs, sending the required part of the dis
play to the printer (thanks to Louise 
Frankenberg in the May 1980 80 Micro
computing article "Screenprint"). 
This program barely fits into a 16K tape 

system. (Disk users need 32K-read on.) If 
you modify the program, keep this in mind: 
Very little room is left between the machine 
language program and storage space for 40 
screens (which starts at the top of available 
memory) and the Basic program plus 
variables. 

Modifying the Program for Diak 

First, use standard sequential flle stor
age techniques for the chord arrays. Sec· 
ond, move the entire machine language por· 
lion to the top of 32K memory (look out for 
TRSDOS "TOP MEM"). Third, change to 
DEFUSR statements and reference the prop· 
er addresses. Fourth, let the Basic portion 
load where it will. There should be no con· 
flicts if you take care of the first three 
steps.• 

Edward Louis is employed as a Business 
Manager by General Electric. He enjoys 
playing music and painting. 
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Prog ram Lis ting 2 Contin ued 

7496 
7499 

2A7375 
19 

00370 
00380 

INCMl LD 
MD 

HL, (7573H) 
HL,DE 

; INC Ml 

749A 
7490 

227375 
lll53D 

00390 
00400 

LD 
LD 

(7573H) ,HL 
DE,3Dl5H 

74A0 
7 4Al 
74A4 
7 4A7 

19 
227 975 
217575 
34 

00410 
00420 
~0430 
00440 

MD 
LD 
LD 
INC 

HL,DE 
(7579H) ,HL 
HL,7575H 
{HL) I INC Nl 

;NEW DEST ADDR 

7 4A8 D9 00450 EXX 
74A9 
74AD 

ED587975 
18C6 

00460 
00470 

LD 
JR 

DE, (7579H) 
TRl'>NS 

;UPDATE DEST ADDR 

74AF 
7482 
7 4B3 

3A6F75 
4 7 
llFFFF 

00480 THIE 
00490 • 
00500 LPl 

LD 
LD 
LD 

A, (7 5 6FH) 
B,A 
DE,0FFFFH 

;THIER 

7486 
7489 
7 4BA 

21DE39 
19 
381'D 

005U 
00520 
00530 

LP2 
LD 
ADD 
JR 

HL,39DEH 
HL,DE 
C,LP2 

74BC 
7 4BF 

CD2775 
19F2 

00540 
00550 

CALL 
DJNZ 

SCRP 
LPl 

;INPUT KEY 

7 4Cl 211530 
74C4 3620 
74C6 227775 
74C9 ED5B7775 
7 4CD 13 

00560 
00570 
00580 
00590 
00600 

ERASE 
LD 
LD 
LD 
LD 
INC 

HL,3Dl5H 
(HL) ,20H 
(7577H) ,HL 
DE, (7577H) 
DE 

; IST ERASE 
; 'SPACE' 
;XFER DEST 
;TO DE 

MDR 

ADDR 

74CE all400 
74Dl EDB0 

00610 
00620 

LD 
LDIR 

BC,0014H ;20 COUNT 

7403 012D00 00630 LD BC,002DH 
74D6 09 00640 ADD HL,BC 
7 4D7 
74DA 
74DE 
7 4El 

22777 5 
ED4B7775 
11F93F 
ED52 

1!0650 
00660 
00670 
00680 

LD 
LD 
LD 
SBC 

(7577H) ,HL 
BC, (7577H) 
DE,3FF9H 
HL,DE 

;NEW S.A. TO MEM 
;NEW S. A. TO BC 
;END BLOCX 
;COMPARE TO EXTANT ADDR 

74E3 
74E6 
74E8 
74EA 
74EB 

FAEB74 
1805 
ED62 
09 
1807 

00690 
00700 
00710 
00720 
00730 

AA16 

JP 
JR 
SBC 
MD 
JR 

M,AA16 
END 
HL,HL 
HL,BC 
ERASE 

;TO SOURCE ADDR REST, 
;TO END ROUTINE 
1REST, SOURCE ADDR 
;TO NEXT ERASE SEG. 

74ED 
741'0 
741'3 
74F5 
74F8 
74FA 
74FD 
74FE 
7500 
7503 

2A7175 
114200 
ED52 
227175 
2809 
217075 
35 
2893 
C35F74 
C9 

00740 
00750 
00760 
00770 
007 80 
09790 
00809 
00810 
00820 
00830 

END 

RET 

LD 
LD 
SBC 
LD 
JR 
LD 
DEC 
JR 
JP 
RET 

HL, (7571H) 
DE,0042H 
HL,DE 
(7571H) ,HL 
Z,RET 
HL, 7570H 
(HL) 
Z,RET 
INIT 

;RETRIVE Zl 

l Zl-66 
;SAVE NEW Zl 
1TO RET WHEN DONE 

1DEC. CHORD COUNT 

; TO NEXT CHORD 

7504 
7507 
7509 
750C 
7510 
7511 
7514 

217075 
3620 
227775 
ED5B7775 
13 
el820A 
EDB9 

lie 8 40 
00850 
l!a860 
00870 
00880 
00890 
00900 

BL!< LD 
LD 
LD 
LD 
INC 
LD 
LDIR 

HL,757DH 
(HL) ,20H 
(7577H) ,llL 
DE, (757711) 
DE 
BC,0A82H 

; START OF BLK 
; I SPACE' 
;TRANS ADDR 

;NEXT MOR 
;BLK LENTGH 

7516 C9 00910 RET 
7527 00920 ORG 7527H 
03E3 00930 KEYSCN EQU 03E3H 
3802 
4016 

00940 KEYS 
00950 XYPNTR 

EQU 
EQU 

3802H 
4016H 

4926 
7527 
752A 
7520 
7530 
7533 

2A26 40 
225C75 
226 475 
3A0238 
FE01 

00960 
00970 
00980 
90990 
91900 
01010 

PRPNTR 
SCRP 

ENTRY 

EQU 
LD 
LD 
LD 
LD 
CP 

4026H 
HL, (PRPNTR) 
(PRl+l),HL 
(PR2+1),HL 
A, (KEYS ) 
01H 

7535 C0 H029 RET NZ 
7536 
7 537 

FS 
cs 

01039 
01940 

PUSH 
PUSH 

AF 
BC 

;SAVE REGISTERS 

7538 DS 01050 PUSH DE 
753 9 ES 01060 PUSH HL 
753A 
753D 
753F 
7541 
7542 

21803C 
1600 
0640 
4E 
3E5F 

01070 
01080 
01090 
01100 
01110 

NXTLIN 
NXTCHR 

LD 
LD 
LD 
LD 
LD 

HL,3C80H 
D,13 
B,64 
C, (HL) 
A,SFH 

;START OF SCREEN MEM 
; NUMBER OF LINES 
;LENGTH OF LINE 
;GET CHAR TO BE PRINTED 

7544 91 01120 SUB c 
7545 
7547 
7548 
754A 

3809 
79 
0E20 
91 

01130 
01140 
01150 
01160 

JR 
LD 
LD 
SUB 

c,sus 
A,C 
C,20H 
c 

7548 3807 
754D 4E 
754E l80B 

01170 
01175 
01180 

JR 
LD 
JR 

C,CK 
C,(HL) 
PRl 

;PUT CHAR. BACK 

7550 0E2A 01190 SUS LD C,2AH 
7552 1807 01200 JR PRl 
7554 7E 01210 CK LD A, (HL) 
7555 FE0D 01220 CP 0DH 
7557 
7559 

280A 
18F5 

01230 
01234 

JR 
JR 

Z,PR2 
SUS 

75SB CD0000 01240 PRl CALL $-$ 
755E 23 01250 INC HL rNEXT ADDR 
755F l0E0 91260 DJNZ NXTCHR ;DO UNTIL WHOLE LINE DONE 
7561 0E9D 01270 LD C, 0DH ;CARRIAGE RET. 
7 563 CD000e 01280 PR2 CALL s-s ;GOTO PRINTDRIVER 
7566 15 01290 DEC D 
7567 C23F75 01300 JP NZ ,NXTLIN ;GO START NEXT LINE 
756A El 01310 POP HL ;RESTORE REG'S 
756B Dl 01320 POP DE 
756C Cl 01330 .POP BC 
756D Fl 
756E C9 

01340 
01350 

POP 
RET 

AF 
;BACK TO GUIT TIMER 

0900 01360 END 
00000 TOTAL ERRORS 

,.... See List of Adver/l sers on page 354 

prices on 

APPLE • COMMODORE VIC-20 
OKIDATA • MICROLINE 

EPSON • WABASH • MAXELL 
- plus acomplete line of Diskettes. 
Monitors. Modems and other 
accessories  all at the best del ivery 
from the largest inventory in the 
Northeast. 
If you're looking for the best pr ices in 
the U.S.A., check the others, but call 
Computer Discount of Amer ica . 

TRS80 and Rad io Shack are trademarks of Tand 
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PERSONALITY 

The wonderful, weird world of Dennis Kitsz. 

Divine Dementia 


by Michael Nadeau 
80 Microcomputing staff 

If It wasn 't for a broken synthesizer and 
a copying machine, 80 Micro readers 

might never have heard of Dennis Kitsz, our 
"BO Applicati ons'' author and general 
technical wiz. 

You see, Dennis never intended to get in
to computers; he considers himself a musi
cian first and foremost. But it was music 
that introduced him to computers . Music 
led Dennis to take a job as a typist be
cause he would have unlimited use of a 
copying machine to reproduce his composi
tions. The copier brought him to 80 Micro. 

Dennis Bathory Kitsz graduated with a 
BA in music with a French minor from Rut 
gers University in 1970. A year earlier he 
wrote his first electronic mus ical composi
tion-a 17-part piece which he had no way 

Pinned by his dog, Fritz. 
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to produce. Dennis decided then that he 
needed a synthesizer, but, he said , " I was so 
desperately poor in those days that $1,500 
to $2,000 was out of the question." 

He was finally able to buy a synthesizer in 
1973, and within two months the power sup
ply blew. The $100 repair bill prompted 
Dennis to vow never to send out any elec
tronic equipment to be fixed again. 

" I read every electronics book I cou ld 
get, " he said. Though he had a basic 
understanding of electronics, a subscrip
tion to Popular Electronics proved to him 
he had missed out on the digital electronics 
revolution. " I had no idea what those lit
tle black boxes were," he said. By stubborn
ly reading the technical literature and 
fi x ing other things that blew up, Dennis 
learned what he needed to know about his 
synthesizer. 

But the little black boxes were still a 
mystery. When an order for a sequencer for 
his synthesizer was stopped due to the 
bankruptcy of the manufacturer, Dennis 
decided to build one. He knew he had to 
learn dig ital electronics to do so , and 
reacted by subscribing to Byte . "I 
understood none of it, but I decided to keep 
going and the light would dawn," Dennis 
said . That persistence eventually paid off. 

This new-found knowledge and his nag
ging poverty were the reasons Dennis found 
himself working at the local Radio Shack 
store doing repairs on a variety of elec
tronic gadgetry. He worked on commission 
plus the minimum wage (about $2.65 per 
hour in 1975), but this experience result
ed in Dennis buying one of the first TRS-80 
Model Is. 

The Original Warranty Voider 

When the Radio Shack store where he 
was working received the preliminary prod
uct information for the Model I (so sketchy 

he described it as " comical"), Dennis decid
ed to risk putting the required $100 deposit 
down on one even though he " didn 't know 
what to do with it. " 

To the amazement of the other store 
clerks, Dennis immediately opened the 
computer up when it arrived after unpack
ing it at the store. This action may 
have made him the original Radio Shack 
warranty voider, a title that somehow 
seems appropriate. 

Dennis' history after his stay at the Radio 
Shack store is a mixed bag. He drove a truck 
for a while, worked in a chamber of com
merce. and edited an underground news
paper. In 1976 he was " the youngest and 
poorest" trustee of the New Jersey State 
Museum. 

In 1978 he moved to Roxbury, VT, his cur
rent home, leaving a " lucrative" job as a 
graphics designer. In Vermont , Dennis 

Claire take s a im at Dennis and his 
computers. 



YOU'VE 
GOT 
OUR 
NUMBER 
(800) 525-8419 
Shannon Magnetics PLUS DISKETTE 
New from Shannon. Their top-of-tt10-line; state'-of
the art, soft-sectored 5%'' double density, sin'gle i 
sided. mini disk with hub rings. Boxes of 1 O shrirnk 
wrapped with jackets. labels and tdbs.' ,,,. 
Probably the only disk with an unlimited. lifetime 
guarantee. Shannon Magnetics finest quality with 
Premex certification. List $29.95. Box of 10. 
Introductory offer $24.95. 

Mini Diskettes 
Box of 10 $26.95 2 boxes $39.96 
Shannon Magnetics' soft-sectored 5%" double 
density, single-sided, mini disks in shrink wrapped 
boxes of ten with jackets, labels and tabs. Fully 
guaranteed for one year against defects. 

Headcleaner Kit 
$24.95 

Verfln kit contains two cleaning disks with 
Instructions to assure proper operation of all types 
of 5%" disk drives. Removes dirt and debris which 
can cause read/write errors and lost data without 
harsh chemicals. 

Dlskette/Headcleaner Combo 
$42.90 

Combo special includes box of 10 diskettes 
and Verfln headcleaner kit as described above. 

Dysan diskettes 
Single density $36.95 Double density $39.95 
Dyson 40 track 51/l' soft sectored diskettes 
packaged 10 to a box. 

Paper 
White or Green Bar 
3300 sheets of 91h X 11" tractor feed $29.95 
3300 sheets of 14% X 11" tractor feed $39.95 
Shipped by truck. freight charges collect. 

Diskette Fiie Box 
$19.95 

Fllpsort diskette file box with capacity for fifty 
5%" diskettes. 

Diskette/Fiie Box Combo 
$109.95 

Fifty Shannon Magnetic 5%" diskettes as 
described above packaged In Flipsort diskette 
file box. 

Tandon Disk Drives for TRS-80 Model I 
or Model Ill 
Single drive with cabinet 

and power supply $289.00 

Two drives in horizontal cabinet 
and power supply 

Two drive cabinet only 
$489.00 
$75.00 

Two drive cabinets ore designed to fit under Epson 
or Okldata printer or under the monitor and above 
the expansion interface with provision for easy 
access to drive edge card connections. No drive 
extender cables needed. Cali for complete pricing 
and compatibility information. 

Ribbon CGbles 
Model I or Ill printer $18.95 
2-drive disk cable $19.95 
4-drive disk cable $29.95 

304 l:lati 
Uenver, CO 80223 
(303)--698-1186 

To order call toll free: 800/525-8419 ..-1s 
Mastercard and Visa welcome 
Checks • Money Orders also accepted 
Orders shipped UPS free 

Colorado residents add 
6'12 per cent sales tax 

Attractive discounts to dealers 



OMNITEK COMrUTERS .-195 

INTERNATIONAL, INC. 
1899 MAIN STREET 

TEWKSBURY, MASS 
617-851-4580 

RSZ 3 Z Direc t Conneu Modems. 9 9 .00 

Scotch S.S S.D S ZS " Disl<ene ~ .... ZS.00 
Verb <11im 5 ZS .. D. L ....... 2 5.00 
I 6 K RAM l( ITS .. ...... 14 .00 

TECO l Z" B&.G Mon itor ... . .. ... .. . I 19 .00 

O lc id .-11 <1 M ic ro l ine 80.. . . .. . .. 3 1 9 .00 

Ol<id i\!<1 M icrol ine 8ZA ....... .. ... 449 .0 0 

Old d <1 1<1 Mic rol ine 83A ...... . ....... 6 99 .00 

Epson M x-80 ... . .... .. ...... 4 79 .00 

Ep son MX- 8 0 FT .. . . ...... 5 79 .0 0 

Rad io Shae I< Miii w 481< .............8 79 .0 0 

R<1 dio Sh,K I< Mi ii w 481( <1 nd 2. 40T d r 
i(, <)l) nu . .. and RSZ3Z I 799 .00 

4 0 tri\ c l< S ZS" T<1ndon TM- 100· 1.28 4 .00 

8 0 tr<1 c lc 5 .2 5 " T<1ndon Dua l Head .484 .00 

5 .25 " Po w e r Supply and c<1se . ... 4 9 .0 0 

8 " Po wer Supply ,lnd c<1 se ... .9 9 .0 0 

CENTRONICS 7 3 CJ Pr inter .. .. 499 .00 

IRS HO"" rt· .~. "r <· r ed tr,,dem,irk of 
f,1 ndy Corp 

Pr1<.. e 'i <Ht' fo r m..l tl o r dPr o nly 


T U~MS : Chet lc. morwy ordl'r . M<1~ r erta rd 


i'rH1 Vha ,, t u •pr c- d F.O l:l 1,•...., 1, , L,ury· 

f rt->1~ h t <.'X lr cl 1'V°l d.,, .., re ~ ident~ c.~dci 5 '·'(\ 


'><lie' t .1x . Wnt c lor FR l E C/\ T 1\ LOG 


TRS-80'" Model 1 & 3 
SYSTEM DIAGNOSTIC . ... .. .... $99.95 
Tests for evl'ry component o f your TRS-60 
M odel 1 or 3: ROM . RAM, Vid C'o D isplay. 
Keyboard, Line Printer. Cassett C' Rc>corder. 
Disk DrivP~ . RS-2 32 lntprfan•. 
SMART TERMINAL .... .. . ... . . .. $69.95 
Model II Version (CP/M onlyl . . . $79.95 
Th e int elfigPnt tt>IP(ornrnun icat ion pro· 
gram. Automat it t ran ~ rnissio n and rerep· 
ti on of data. Trut• BREAK key. Comp lete 
charactc>r mapping. lower (asc> . Cassett f' 
and disk fli ps rnmpatib lC' w ith both 
SC RIPSIT'" and Elf'ctric Pencil'". 

MONITOR #4 ...... . . ..... .. .. $49.95 

Disassrm hl <>r; 111c>mory di-.p lays; movf', 

search, modi fy nwrnory; rPad and wri te> 

machirw l<1n guagt' <il' '<'llP' ; obj Pct codP 

relocat or; twxadl'< irnal ari th rn c>t ic; d isk 

I ii(' and SC' ( to r inpu t and o utp ut: RS-232 

comm uni< at ion-.. (ModPls 1 and l onl y.) 


SMALL BUSINESS ACCOUNTING 

Disk \'ersion . ......... ..... .... $49.95 

Cassette version ... ......... . .. $29.95 

BasC'd on Donw HookkPf' ping rc>co rd. 
keep' trac k of inc rnn<'. expendit.urC's. and 
payroll for ~m a ll businl"» (up to 16 c> rn 
p loyees). C:a''!'lt c> vPrsion does no t 
contain payroll. 

Specify Model number 
Send S.A.S.E. for FREE Catalogue 

Add $3.00 for postage and handling. 

HOWE SOFTWARE 
14 Lex ington Road, New Ci ty NY 109 56 

(914) 6 34-182 1 v' 175 
lRS-1.W I' a r(•g1 ...11>r,·d Lrdlh ·rn,Hk n1 Lrndy C.. orp. 

"(Dennis) was the 
'youngest and poorest' trustee 
of the New Jersey State Museum." 
found the time to work with his Model I. He 
had learned Basic in one night soon after he 
bought the computer, but did not think As
sembly language was necessary-unt i l ·he 
started playing with model trains. 

Dennis and a friend , David Gunn, de
signed an elaborate set-up for a model train 
track in Dennis' living room. Dennis wrote a 
Basic program to control the track switch
ing and other railroad paraphernalia. When 
they started the train running, it was im
mediately obvious that the program was 
too slow for the train . 

Dennis had plans to eventually produce 
his musical compositions using a com
puter. His experience with the train set 
proved to him that Basic would be too slow 
for music as well-he had to learn Assem
bly language. 

Assembly language did not come quite 
as easily as Basic ; it took Dennis si x 
months of deciphering the Zilog mnemon· 
ics manuals before he wrote a program that 
worked . The second Assembly language 
program he wrote appeared in the June 
1980 issue of 80 Micro, entitled "Playing 
God with Life." " I learned fast," he said. 

Dennis credits his friend, the late Dr. Phil 
Hooper, with the breakthrough that made 
the Assembly light dawn . Dr. Hooper 
brought an early micro (a KIM-1 by Moss 
Technology) to Denn is to have the monitor 
repaired. The KIM-1 had a hexadecimal digit 
keyboard; by using that machine and with 
instruction from Dr. Hooper, Dennis be· 
came a machine-language programmer. 

Fame and Fortune with 80 Micro 

Up to this point Denn is ' expertise had not 
been exposed to the general computer 
public. Enter one copying machine. 

It was not long before Dennis again 
found himself in dire financial straits. His 
main source of income was a hi-ti repair 
business, but there were not many hi-fis 
that needed fixing in northern Vermont. 

Out of desperation he answered an ad 
seeking a typist. Denn is was not en
thusiastic about typing for a living, but he 
thought if the material he would be typing 
was interesting, he would take a shot at it. 

He called the number in the ad and was 
told the job was essentially typing pro
posals for a state agency. He did not con · 
sider this to be particularly interesting and 
was about to hang up when the woman he 
was speaking to asked how fast he typed. 
" Oh , about 110 words per minute." he 
answered. 

She didn 't believe Dennis could type that 

fast and convinced him to take a typing 
test , if for no other reason than to prove he 
was a 110-word-per-minute typist . He did a 
little better than 110 wpm on the test and 
was offered the job, which he was about to 
turn down when the interviewer told him all 
employees had access to the copying 
machine. 

Dennis' thoughts flashed to his piles of 
musical compositions that he needed 
copies of, and without hesitation he ac
cepted the job. 

He soon thought of another use for the 
copier: making copies of the programs he 
had written. At this time (over two years 
ago) On-Line magazine was providing free 
classified ads. Dennis placed a two-line ad 
offering a 1 K machine-language monitor 
program if you sent him a self-addressed 
stamped envelope. 

One of the people who sent for this pro
gram was 80 Micra's then managing editor 
Jim Perry. Perry called Dennis and said, 
" This is interesting, got anything else?" 

Dennis said he had something he called 
" Babybeep," which should be familiar to 
many long-time 80 Micro readers. But at 
that moment , a thought crossed Dennis' 
mind. "By the way, I'd like to write a column 
for you," he told Perry. 

To Dennis ' surprise, Perry immediately 
agreed and asked what he would like to call 
it. Dennis said the first thing he thought of, 
"BO Applications." This presented a prob
lem to Dennis because he had no idea what 
he was going to write. 

But he did manage to come up with 
something and "80 Applicalions" is now 
one of 80 Micro 's most popular columns. 

A Multi-faceted Person 

As already mentioned , Dennis ' 
background is in music. He has wr itten and 
performed several avant-garde (he hates 
that term) operas. One, entitled " Plasm 
Over Ocean" was performed at the New 
Jersey State Museum in 1977. Not only did 
Dennis compose the music and play the 
lead character, he also made every instru
ment and designed the cast's wardrobe. 
The instruments were not readily recogniz
able as standard musical instruments (ex
cept the gong, which took the longest time 
to make and was used only once). One, a 
glass cello , looks like something out of a 
Hieronymous Bosch painting. 

The production was performed by the 
Laszlo Toth School of Music, named after 
the man who attacked the Pieta with a ham
mer in the Vatican . 
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TRS/80 Models I or Ill 

Lists or quantity ONE prices are: 


DATA ACE"tfser Guide $30.00 

MMSFORTH $125.00 

DATA ACE'\fSBM • database ac

cesses, data definition language, 

editor and catalog and User 
Guide • $150.00 
Query language· $100.00 

(MMSFORTH is a prerequisite for 
DATAACE ,\('t>ATAACE~BM isa 
prerequisite for DATA ACE~uery 
language.) 

Existing MMSFORTH users may ob
tain the complete DATAACE,lack
age for $250. Those using MMS
FORTH for the first time will be 
investing $375.00. 

(MMSFORTH IS A TRADE MARK 
OF MILLER COMPUTER SERVIC
ES.) 

TRS/80 Model II 
For $75 you get a User Guide and a 
demonstration disk. Once you know 
what you want, you may choose 
the exact package for your needs. 
DATA ACEviS also available for 
hard disk and with application start 
up kits. 

For dealers, quantity discounts 
are available, substantially re
ducing the above prices. 

DATA ACE\is a smart and com
pletely Integrated system • oper
ating system, relational data base 
manager, query language, structur
ed programming language, full 
screen editor, catalog, application 
packages and commitment to fu
ture development. 

BUILD YOUR SYSTEMS IN LESS 
TIME, AT LESS COST, TO RUN 
FASTER. 

Build your files faster 

Data should be separate from 
the programs· why? 

First of all, you can change your 
programs without affecting stored 
data. Secondly, you can set up your 
data files in their most natural form 
and when needed, change them 
without changing your programs. 
Finally, the process of setting up 
files can be reduced to a simple 
keyboard request "ADD RELATION". 

ONCE YOUR FILES ARE DE Catalog complex commands or 
FINED, START RECORDING text for later use simply by name. 
DATA IMMEDIATELY Self documenting with HELP text 

for each field , contextual HELP inDATAACE-e'nablesyou to main
the QUERY language, or you maytain these files without writing a 
write you own HELP TEXT for your single program! 
systems and change it without go
ing to the programs. You may add a record with a simple Structured design with a clear set keyboard command "ADD". CHANGE, of guide lines. 

DELETE or LIST a record in the 

same way. A complete keyboard 
 AND WATCH HOW FAST WE 
language has been developed which GO 

can, for example, find all customers 

in a given area, with open orders 

that are back-logged . . . without 

writing a program! This is done us

ing logical and relational operators 
almost as many of these as you 

want. 


FOR REAL COMPLEXITY, GO 

AHEAD AND WRITE A PRO

GRAM, BECAUSE... 


DATA ACE~akes it really easy: 

Full screen editor with a wide 

range of word processing com ,.. 32s 

rnands. • .. 

r • rI1 YES- show me more I send me I 

D 

I the DATA ACE Model II User Guide D a copy of MMSFORTH $125.
D and demonstration disk $75. O a copy of DATA ACE DBM $150. 

the DATA ACE - Model 1/111 D a copy of DATA ACE Query 
User Guide $30. Language $100. 

Enclosed is my check/cred it card details. (We accept Visa or M/C) 

card no.O 0 0 0 0 0 DD DD DD DD exp. I I 

NAME 
COMPANY~~~~~~~~~~~~~~~~

ADDR ESS ~~~~~~~~~~~~~~~~
CITY~~~~~~~~~~~~~~~~~~ 

STATE~~~~~~~ ZIP 
TELEPHONE~~~~~~~~~~~~~~==

1 ~DEC.S.WIGN-Ul.ER ~!lt!f!JE I 

ANAHEIM, C4. 92En5 .I 
714/6349012L- 

http:DEC.S.WIGN-Ul.ER


"(Dennis') house . .. looks like 
a cross between a frat house 
after a scavenger hunt and an 
overstocked eiectronics workshop." 

Dennis and his glass cello as Maximus in 
"Plasm Over Ocean." 

Another of Dennis' productions, "Stone 
World Grey," so shocked the audience that 
a number left for fear of losing their 
lunches. In one scene, a female figure walks 
toward the stage from in back of the au
dience to a slow drumbeat. When she 
reaches the stage, the other characters ap
pear to worship her ... and then they eat her 
fingers. 

Actually, they ate two very realistically 
made cake hands. A flesh-colored frosting 
covered a blood·red cake. A cloak covered 
her arms, so It appeared she was stretching 
out her own hands. 

Dennis also fancies himself a 
photographer. He won an award for a photo 
that he claims was an accident. The photo 
focuses on a doll hung upside·down with 
darts sticking In It. A friend stands in the 
background with a mysterious expression 
on her face. Dennis was just photographing 
the doll, which at the time seemed funny, 
but he accident ally captured his friend in an 
interesting juxtaposition to the doll. 

One of Dennis' long-term goals is to build 
and market a digital synthesizer for under 
$2,500. Such a synthesizer runs in the 
$15,000 range today, but Dennis is con
vinced he can produce one much cheaper. 

The Character 

Dennis Is a frugal individual. He still 
drives the car he bought new in 1964, a 

The cast of "Stone World Grey": Richard Fredette. Pamela Ritterbusch, David Gunn, and 
Dennis. 

miles at last count, and it looks like it 
earned every mile. Twit, as its license 
plate reads, is also an unwelcome sight at 
the local Midas dealer. Dennis had one of 
their mufflers installed some years ago; he 
has been back about seven times for 
replacements. 

The house he and his wife, Claire, share 
with two cats and a dog looks like a cross 
between a frat house after a scavenger hunt 
and an overstocked electronics workshop. 
Shelves sag with containers of screws, 
diodes and other assorted electronic doo
dads. One is struck by the fact that few of 
his gadgets have covers on them. Dennis 
probably became tired of taking them off 
and putting them back on long ago. 

The non-electronic flora and fauna all 
look equally out of place. He still has his 
Christmas tree from several years ago, 

though it has no branches. ("You're sup
posed to trim the tree, aren't you?" he 
claims.) Nestled amongst the Instruments 
he made for "Plasma Over Ocean" are two 
stuffed ducks, a Jerry Lewis Telethon 
display, and a bowl of ceramic fruit. One 
comes to expect the unexpected after a 
short wh ile in the Kitsz home. 

The End? 

Dennis has been talking of "retiring" 
from work with microcomputers, but as of 
this writing the decision Is still uncertain. 
He has received a great deal of feedback 
from readers of "80 Applications" to con
tinue writing about the Color Computer, and 
he seems inclined to continue writing Color 
Computer articles on a restricted schedule. 
80 Micro just wouldn't be the same without 
Dennis Kitsz.• 

Plymouth Valiant. The car had over 220,000 The family fleet: Loon and Twit. 
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ATLANTIC CABINET 
P. 0 . Box 100, ..-52a 50" Split-Level
Wil liamsport , 
Mary land 21795 Work Station 

ELECTRIC SPREADSHEETTM 

NEW Considering VlslCalc™? 
ELECTRIC SPREADSHEET does everything you can do 
with a pencil. paper and calculator . Start with a blank 
screen . Move the fast cursor to desi red location. Enter li ne 
o r column labels or data . Select preprogrammed ope rators 
fo r lin e. column. or cell ca lcul ations. Run . Results appear 
on the screen. formatted fo r your pr in ter . Rev ise. Run 
again . 

PR EPRO GRA MMED OP ERATORS for mathematics . 
finance. an d statistics. Save data on tape or disk. The 
screen is your window to a larger spreadsheet . Output 
features scrolling and spli t-screen. Va riable formats for 
labe ls and data. 

UNLI MITED APPLI CAT IONS. P/ L forecast. Personal 
budget. Rea l estate investmen t. Net worth forecas t. 
Invoice. Cash flow estimate. Sales analysis. Check reco rd . 
Business forms . 

16K version has 50 operators. 32/48K version has 70 
operators plus histogram plot . remote storage of data, 
global revise spreadsheet layou t, alpha entries . and more . 

16K Model I or Ill Tape . . . .. . ..... ..... .. . . .. ... $34.95 

32/48K Model I or Ill Tape .... . .... . . .. . ... . . ... $64.95 

48K Model Ill Disk . . ........................... $67.95 


YO U CAN 'T LOSE ' Ca li f. orders add 611>% tax. 

VisiCalc is a trade mark of Personal Software. Inc . ...-511 

Dan G. Haney & Associates, Inc. 
P.O. Box 687, San Mateo, CA 94401 
(41.5) 493-4094 

RETAIL PRICE 

$195 

• A range of work stations designed specitica l ly to house 
all mi cro-computers . 

•Deli vered heavily packed . in sel f-assembly fo rm need 

ing only a Phillips screwd river and a few m i n ute~. o l 

your time to assemble. 

•	 Manufactured from 1" a l l wood part icleboard su rfaced 
with hard-wearing melamine veneer. in either Oak o r 
Walnut .· 

• 	Dealer and Distributor pr ices on reques t. 
• 	For more in fo rmation wri te o r cal l 301 - 223-8900 . 

into a Word Processing or Data Processing System 

ASK FOR OUR 
INSTANT DISCOUNT 
From Roy Ha wthorne 
Talk To Bill Tokar On 

Applicat ions 

by adding one of the NEWOkidata Printers 
If you requi re a system printer, the new Microline BZA _ BO·column, 
Okidat.a Microline 82A. 83A, 84 should 
be your choice. 

These printers fea ture: 
• 9 x 9 Dot Matrix heads rated at 200 

million characters continuous duty 

120 characters per second • . 
Tractor Optional . 

Microline 83A  126·column, 
120 cps, built·in tractor . 

Microline 84 - 126·column, 

LIST 

. $ 649. 

. $ 50. 

. $ 995. 

· true lower descenders 
•Full forms control - vertica l tab, top 200 cps, built·in tractor · · · · · · · · .$1395. 

of form Optional Serial Interfaces - RS·232C: 
___ • Bloclc Graphics HS-RS232 - 256 CharacterButter 

•m::~~~.JM'. • Bidirectiona l, Short Line Seeking . . .. . . . · .$ 130. 

!2!':7 /J(.. ~~~i~11nter1ace - Parallel & RS·232C HS·RS232.~ .2K CharacterB~tter $ 
150 

. 

- ~~~ ~~~t~~ 8~1;~ ~::oLUTION..~~PHI C~ .KITS. . . ' .... .$99.00 List 

! DUMP ROUTINE DISK . . . . . . . . . . . . . . . . . . . . . . . . . .$65.00 L ist 

CALL TOLL FR EE 
U.S .A. 

1-800-521-2764 
MICHIGAN 

1-800-482-8393 

Remember: 
We are open 
8 :30 AM t o 
6 :00 PM EST 
Monday - Friday •-=No C1'9dit 

Ca rd Penalty 

"The Stocking Source" 
24069 Research Drive 
Farmington Hills, Ml 
48024 
313· 474-6708 v s 
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New ! Computex Drive Controller PCB with Winchester Option 
We 've done it! Computex has developed a new disk drive with I service & maintenance. 
control ler PCS with built-in Winchester Option-and the M30C1-1 B Computex Disk Drive Controller PCB With 

YES add-on kits- that make it poss ible for you to upgrade your Winchester Option. PCB solder-masked and silk-screened• 
Model 11 1to 40 Mbytes one step at a time. gold-plated edge card connectors • Built-in digital write 
HERE 'S HOW. precomp/ data separation • stei:rb~-step detailed assembly 

/ installation manual written for the beginner in kit 1) Start with the Computex PCB and manual. 2) Add 
building. includes complete parts list if you choose to buycomponents-your own, or ours-or select a Computex
your own components, detailed best/trouble-shootingassembled board. 3) Install into your Model Ill with our 

installation accessories kit. 4) Add one or more Tandon instructions . · $49.95 · 
TM100 series disk drives. Your floppy disk system is now M3DC1 -1M Manual only. Refundable on purchase of anyCOMPLETE MODEL Ill's operational! At every step, Computex backs you up M3DC1components kit or assembly . . ... . .... $ 7. 95 


Model 321 . 370 Kbyte floppy disk storage with 

2single-sided 40- track drives. Storage approxi- .,....,.......,..~ 


mately equivalent to 80 full pages of text. 
 Computex Floppy Drive Controller Add-On KitsSystem con figuration is identical to Radio 
Shack 26-1066. less RS232 . $1,895.00 Begin en joying the use of disk drives in your Model Ill M3DC1-AK - Accessories Kit for floppy drive installation. 

immediately. Computex floppy disk control ler kit includes Includes switching power supply and.brackets. $129.95 
all requ ired components and instructions to complete the 

Model 322. 740 Kbyte fl oppy disk storage with floppy disk port ion of the PCS. (You can buy the controller NOTE: A. complete floppy disk drive system requires: 1) an2 double-sided 40-track drives. Drives can be assembled.) Add Winchester drives later. assembled disk controller board (M3DC1-1 B, M3DC1-1K,accessed as either 2 single-volume BO-track 
or M3DC1 -1AKA); 2) a M3DC1-AK accessories kit ; and, 3)dri ves. or as 4 individual 40-track drives. Drive ..to---....~ M3DC1-1 K-Model Ill Drive Controller Kit Includes PCB 
your choice of Tandon TM100 series floppy disk drives.storage is equivalent to a 4-drive system using and manual . plus al I components needed to assemble drive (The accessories kit is not required if you plan to go direct lyonly 2 physical disk drives. $2 ,295.00 control ler board. (Does not include TRSDOS and to a Winchester drive.) 

manual ..... ... ..... ..... ............... ... ........ ...... . $-129. 95 
 SAVE UP TO $100.00. With your purchase of a Computex 
Model 324. 1.4 Mbyte floppy disk storage with drive controller (assembled or in kit form) . We will give youM3DC1-1KA Assembled Kit , Model Ill floppy drive
2 double-sided BO-track drives. Drives can be acert ificate for a 10% discount on any two Tandon TM100 con troller board . Includes TRSDOS manual. $249. 95 configured and accessed as 2 single-volume series bare disk drives. 

160-track drives, or as 4 individual BO-track 

drives . $2 ,595.00 ........-< 


Computex Winchester Controller Add-On Kits 
You can add up to 40 Mbytes of Winchester storage via the M3WDC-1 DRIVE CONTROLLER. Western Digital 

Model 325. Over 6.0 Mbytes of storage Is. Computex disk control ler board . You will need a Computex WDl OOO Winchester Drive Controller .. . ... . ·$595.00· 
attained using a double-headed 40-track drive Host Adaptor Kit. an accessor ies kit , and a western digital 
and a 6.3B Mbyte Winchester, all housed in the WD1000 Winchester Drive Control ler (available from M3WIM-1 MANUAL. Includes drawings, graphs, and 
Model Ill system. Drive storage is equivalent to Computex). and a Winchester Disk Drive to make the schemaucs (except Host Adaptor schematics which are 
more than 27 single-sided 40-track floppy system operational. propri etary and NOT available) • complete technical 
drives. $4,995.00 ...........,.it: inlormat ion on instal lation. assembly, testing, troubleM3WHA·1WINCHESTER HOST ADAPTOR KIT. Includes 

shooting . operation theory • probably the best manual onDOS+ 4.0 Winchester Operating System • Winchester 
Tandon Winchester disk drives available today. • PurchaseHost Adaptor for M3DC 1 • Al I required data cables •Model 326. Over 10 Mbytes of storage is pri ce lully refundable on purchase of M3WHA -1$99.- 95Ins ta llation. theory and assembly manual . . . ·$499 ; 95attained using a double-headed BO-track drive 


and a 9.57 Mbyte Winchester, all housed in the 
 MJWAK-1 WINCHESTER ACCESSORIES KIT. Includes SAVE UP TO $260.00! With your purchase of our Host 
Model 111 system. Drive storage is approxi mounting brackets hardware fo r floppy and Winchester Adaptor Kit, you will receive a 20% discount on the 
mately equivalent to more than 50 single-sided drives • Winchester switching power supply• All required purchase of a 5 or 10 Mbyte Tandon Serles TM600 
40 track floppy drives. $5,495.00 ,......,-..< power cables . . . . . . . . .. . . . . . . . ........ ... $249. 95. Winchester drive from Computex. 


321 El Dorado • Webster Texas 77598 • (713) 488-8022 

http:5,495.00
http:4,995.00
http:2,595.00
http:1,895.00
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TANDON TM 600 W INCHESTER DRIVES 

• Highest storage capacity of any 5114 " high-speed random access 
drive • Up to 46 Mbytes onl ine storage • Up to four TM600's can be 
daisy-chained on single bu s • S-version compatible - Shugurt SA 1000 
and Seagate ST506. 

TM602S 3-ms access time - 612 tracks - 5 Mbytes/sec data transfer 
rate - 6. 38 Mbyte RP M capaci ty (unformatted) . . . . ... -$1; 195. 00 * * 

TM603S 3-ms access time - 918 tracks - Mbytes/sec data tran sfer 
rate - 9.57 Mbyte RPM ca pacity (unformatted) ... ... .. $1 ,295. 00* * 
**Save up to $260! Receive 20% discount with certificate of purchase of 

... Computex Winchester Host Adaptor Kit M3WHA-1. 

TANDON TM100 SERIES FLOPPY DRIVES 

• Fast 3-5-ms track-to-track access ti me • Sing le or double dens ity 
operation • Total com patibi I ity with Model I or 111 • Pre/post test ing 
dur inq 48-hour bu rn- in • 90-day limi ted warran ty. 

TM 100-1 - Single-sided 40-track drive - 102 Kbytes sing le density 180 
Kbytes doub le dens ity . . . .. . . . . . .. . . . .. . . ...... . . . . $235. 00 * 

TM 100-1 with power supply & case . . $299.95 

TM 100-2 - Double-si ded 40-track drive - 204 Kbytes sing le density - 360 
Kbytes double density. . . . . . . . . . . . . . . . . . . . . . . . . . . . . $335 00 * 

TM 100-2 with power supply & case . . $399.95 · 

TM 100-3 - Single-sided 80-track drive - 204 Kbytes sing le densi ty - 360 
Kbytes double density. . . . . . . . . . . . . . . . . . . . . . . . . . . . . $335. 00 * 

TM 100-3 wi th power supply & case . . $399.95 

TM100-4 - Doub le-s ided 80-track dri ve - 408 Kbytes single density - 735 
Kbytes double density . .. . . . .. . . . . . . . . . . . . . . . . . $435.00 * 

TM 100-4 with power supply & case . . $499.95 

* Save up to $100. Receive 10% discount with certifica te of purchase of 
any Computex M3D C1 . 

Computex Expansion Systems with Disk Dr ives 
Built using the new Computex M0del Ill drive contro ller 
board. The fu ll range of drive expansion kits from 
Computex represent the best design, reliability and 
expandability of any sys tem currently available. Features 
include: • Drive Controller with Winchester Host Adaptor 
expansion opti on • Switch ing Power Supply (Don 't even 
thi nk of using an linear supply in your Model 111 - Heat , 
Regulation and Rel iability • Double density disk contro ller 
• Goldplated Edge Card Connectors• 32 K Ram Expansion 
• Al l cables and necessary hardware• Installation Manual • 
Fully tested and burned in • 90 Day parts and labor 
warran ty. 

NEW! 

MDX-3 Interface Expansion 


Boards for your Model Ill 

from Micro-Design 


Phone Modem • RS-232 Port • Floppy Disk 
Conlroller Dual Density Data Separator • Silk 
Screen • Solder Mask • User Manual 

COM PLETE KIT . ... . .. ... $259.95 

• Pri nted Circuit Board ... . .. . $74.95 
• Disk Conlro ll er Kii . . .. . . . .. . .89.95 
• Ser ial lnlerface Kit .. 79.95 
• Modem Kit . .. . .. . 29.95 

... 

COM PU TEX Comprehensive Test Program $21 .95 

• disk dr ive speed test • disk drive al lgnmen l program (req uires 
ali gnmenl disk · Dysan Alignment Disk $39.95) • exp.inslon lnter1ace 
RAM lest • keyboard RAM tes t • video RAM test • keyboard bou nee 
test • ROM checksum program • full screen RAM display program 

/OMPUTE"X 

a subs id iary of Wor ld Wide Data Systems , Inc . 

MJD KO Drive Kit with one Tandon sing le-sided 40-track 
drive . . . . . . . . . . . . . . . . .. . . . . . . . . .. $595. 00 

M3DK1 Drive Ki t wi th two Tandon single-sided 40-track 
drives . . . . ... . . . . .. . $799. 95 

M3DK2 Drive Kit wi th two Tandon double-sided 40-track 
drives .. . . . . . . .. . . . . .. . . . . . . . . .. .$1049. 95 

M3DK4 Drive Kit with two Tandon dou ble-sided 80-track 
drives . . . . .. . . .. . .. . . . .. $1249. 95 

MDX-2 Interface Expansion 
Boards for your Model I 

from Micro-D esign 

COMPLETE KIT . .. ... . . . . . . . . . . $269.00 

• MDX-2 pri nted ci rcu it board . . . . . ....... $74.95 

• Onboard direc t connect modem kit . . .. . .. 39.95 
• 2K/4K Eprom kit . . . . . . . . . . . . . ...... 17.95 
• RS232 mA serial interface . . . ........ 17.95 
• Rea l-l ime clock kit . . .17.95 
• Floppy disk control ler ki t .. . .. . . 31 .95 
• 32K RAM expansion kit (less RAM) . . .11 .95 
• Cassetteport . . . ...... . 3.95 
• Ana log power supply . . . . . . 29.95 
• Hardware and socket kit ... 19.95 
• Centronic line pr inter port . . . . .. 8.95 

VISA , MASTERCA RD, AM ERI CAN 
EX PRESS ACCEPTED • Net - 30 
terms for D& B rated com panies . A ll 
products wil l carry an addi t ional 10 
percen t hand I i ng fee . Prices su bject to 
change wit hout not ice. Pr ices do not 
include shipp ing . 

Cl 13) 488-8022 

321 El Dorado 

Webster Texas 77598 
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REVIEW 

A new dot-matrix printer from japan. 

C.Itoh 8510 


C. ltoh 8510 Pro/Writer Dot·Matrlx Printer 
C. ltoh Electronics 
New York, NY 
$825 

Mike Keller 
13423 Desert Hills NE 
Albuquerque, NM 87111 

There seems to be no limit to Japanese 
ingenuity. This time they have created 

the Pro/Writer, a 9 by n dot-matrix printer 
with high-quallty print for the serious user 
and a full repertoire of tricks for the hob
byist. It is made by TEC and marketed in 
this country by C. ltoh, a firm known for its 
daisy-wheel printers. 

This printer is also being marketed as the 
ADS 8001 and, with a slightly different body 
style, as the NEC 8023A. 

The magazine ads for the Pro/Writer 
looked awfully good. I called Antex Data 
Systems-a California dealer who handles 
the Pro/Writer. They patiently answered my 
questions and sent print samples. I also 
called the head office of C. ltoh for addi
tional technical Information. 

A day after the print samples arrived, I re
ceived, from the head office, a pleasant sur
prise-a 56-page preliminary operation 
manual for the Pro/Writer at no charge. The 
manual confirmed all the advertised fea
tures-and then some. Satisfied, I placed 
an order and had the printer 13 days later. 

Main Features 

It accepts single sheets, roll paper, or 
fanfold, and can produce up to three car
bons. Printing speed is 100 characters per 
second (unidirectional or bi-d irectional w ith 
logic seeking). A quick-cancel feature 
moves the print head faster when it is repo
sitioned for the next line. Paper feeding can 
be forward or reverse. Line-feed spacing is 
variable from 1/144 to 99/144 inch , making 
superscript and subscript easy. 

It has a dot-addressable graphics mode 
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for designing your own characters or mak
ing fancy drawings. The dots can be printed 
with a resolution of up to 160 dots per inch 
horizontally and 144 vertically. As an urban 
cowboy friend of mine says, " You cain't 
hardly git more denser than that." 

16 DIP switches allow you to set up a vari
ety of default conditions, such as printing 
slashed or unslashed zeroes. Other stan
dard goodies include: a typewriter-like pro
portional character set; a self-test function; 
and a 1,500-character buffer that allows the 
Pro/Writer to accept data while print
ing-not a bad grocery list for an inexpen
sive printer. 

Physical Appearance 

It is a good looking printer, with clean 
lines and an uncluttered appearance. The 
adjustable tractor sprockets are located 
behind the friction-feed platen and are com
pletely hidden from view during normal 
operation. The platen and print mechanism 
are protected by a hinged transparent cover 
with a serrated tear bar for clean separation 
of roll paper and fanfold sheets. The tear 
bar eliminates diagonal rips in the paper. 

Standard pushbuttons for line feed, form 
feed and select/deselect are located in a 
recessed portion of the front panel, as are 
three LED lights to indicate power-on , 
select and paper-empty conditions. The 
angle of this recess makes the controls 
easy to see from just about any position, 
without leaving them exposed to possible 
damage. 

Construction and Economics 

At nearly 19 pounds, the Pro/Writer is hef
ty compared to some other small printers. 
There is a lot of steel in the machine that ac
counts for the weight. It also gives a feeling 
of confidence in the durability of the 
machine. Most of the plastic is on the out
side. Its internal parts are held together 
by screws, not glue. Although I am not a 
repair expert, it looks as though the 851 O 
should be easy to work on when repair is 
needed. The electronics are all on a single 

board. The DIP switches are fairly easy to 
access even with paper threaded in the 
printer. 

The print head is attached with two 
screws and can easily be replaced . An up
coming version of the 8510 will have a snap
in print head. The estimated life of the head 
is rated at 100 million characters. A replace
ment costs about $75. 

The Pro/Writer uses a cartridge-type rib
bon which simply snaps in place and does 
not require any threading. A new cartridge 
sells for about $12 and should be good for 
three million characters. 

The parallel interface version of the 
printer lists for $825, but discounted prices 
of less than $600 can be found . This 
substantial savings, for me, justified the 
mail-order purchase of a printer without a 
large network of maintenance facilities. 
Considering its stout construction a break
down should be rare. C. ltoh extends a 
90-day warranty to its dealers, but prospec
tive buyers should check with their dealer 
about specific warranty terms. 

8510 and the TRS-80 

The printer can be ordered with Cen
tronics parallel, RS-232-C serial or Apple 
computer interfacing. A TRS-80 connecting 
cable is not included, but the 8510 with 
parallel interface works fine on my Model I 
using a standard Radio Shack printer cable, 
catalogue No. 26-1401 . Curiously, when I 
first turned on the computer with the printer 
turned off, the DOS would not work. My 
TRS-80's Expansion Interface is one of the 
earlier versions and tor some reason the 
printer must be turned on before booting 
the rest of the system. Connecting the 
Pro/Writer to a friend's TRS-80 (with Ile 
later version Expansion Interface) showed 
no such peculiarity. Now I simply turn the 
printer on first and everything hums along 
normally. 

The Pro/Writer's graphic characters are 
not the same as the block graphics genera
ted on the TRS-80 screen. Those characters 
can , however, be built using the printer's 
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You don 't have to settle for 
standard equipment. Let MTI 
and Alpha Byte help you build 
the Model Ill you want. 

MTI FLOPPY DISK ADO-ON KITS 
Now you can upgrade your 16K level II Model Ill to 
a full 48K Disk Syslem the easy way with MTl's 
Double Density Disk Controller and your choice of 
Disk Drives . You can choose 40 track. Double
Sided 40 track or Double-Sided 80 track Drives to 
supply your disk storage needs. Forty Track 
Drives store 175K. Double-sided 40 Track drives 
store 350K. Four Double-Sided 80 Track Drives 
provide up to 3 MEGABYTES of On-Line storage. 

INTERNAL DISK DRIVE KITS 

The first drive kit includes one Tandon Disk Drive. 
MTI Double Density Controller , Switching power 
supply . 32K of RAM . all mounting tlardware, 
cables and Detailed Installation Instructions . The 
second internal drive kit includes a second drive 
and lhe necessary installation hardware . 

EXTERNAL DRIVE KITS 

Two external drives can be attached to any dual 
drive Model Ill Computer . 

40 TRACK EXTERNAL DRIVES 
DRIVE NO 3 359 00 
DRIVE NO 4 339 00 

DUAL HEAD 40 TRACK EXTERNAi. DRIVES 
DRIVE NO 3 479 00 
DRI VE NO 4 459 00 

DUAL HEAD 80 TRACK EXT ERNAL DRIVES 
DRIVE NO 3 659 00 
DRIVE NO 4 639 00 

FIVE MEGABYTE EXTERNAL 
WINCHESTER HARD DRIVE .. . ....... .2795.00 

Add the Ultimate in Fast High Capacity Disk 
Storage to any Model 111 Floppy Disk system . 
Reliable Winchester technology provides enough 
storage for the largest business files . Winchester 
disk drives have greatly increased data transfer 
rates and that means faster program and file 
loading. This is a complete self contained system 
that connects to a standard Model Ill Disk System 
in minutes without any modification lo the com
puter. 

MODEL Ill DIAGNOSTIC PROGRAM ...... .49 .95 

A complete diagnostic program for the Model 111 . 
Tests RAM and ROM , video display and all disk 
drives. Catch problems while they 're small and 
be sure that your Model Ill is in perfect running 
condition . 

•m1• 
Ill: 
MODEL tll CP/M-80 NOW AVAILABLE! ... 799 .00 
CP/ M"' & 80. Column Kil . 

Now you can run proven CPI M based software on 
your Model Ill. with standard BO·column display . 
A simple internal modilication will transform your 
Model Il l into a NEW computer and·allow you lo 
run CP/ M the industry-standard operating system 
and assure you of a large supply of fine software . 
Includes CP/M 2.2. 

MODEL Ill SPEED-UP MOD ...... _..... 149.00 

Now you can run your Model Ill at 4 MEGAHERTZ . 
that's almost double the standard speed . This 
simple·to·install kit does require some soldering . 

MODEL Ill CODLING KIT ....... .... .. . 44 .95 


Heat build up is a maior cause of system failures 
and 'flakey· operation . This kit provides excellent 
cooling . 

DOSPLUS OPERATING SYSTEMS 
FOR THE MODEL Ill 

Solid BUG-FREE operating systems for the Model 
Ill. Supports different size drives on the same 
system and Basic Program Cflaining with 
variables saved in memory . 

40 TRACK 99 00 
80 TRACK 119 00 
EX PAN nm OOSPLUS 3 3 8 149 00 

Read and Wrile 40 Track D1ske11es on an 80 Track Syslem 
HARO DISK DOS PLUS 299 00 

Supporls lhe MTI 5 MEG HARO OISK 

We guarantee everything for 30 days . If 
anything is wrong . return the item and we'll make 
it right. And . of course. we'll pay the shipping. 
charges . 

We accept Visa and Master Card on all orders : 
COD orders . up to $300.00 . 

Add $2 .00 for standard UPS shipping and 
· handling on orders under 50 lbs . delivered in con
tinental U.S. Call for shipping charges over 50 
lbs. Foreign , FPO and APO orders add 15% tor 
shipping. Calilornians add 6% sales tax . 

Prices quoted are for stock on hand and are 
<subject to change without notice . 

31245 LA BAVA DR. WESTLAKE 
VILLAGE, CALIFORNIA 91362 

40 TRACK DRIVE SYSTEM 
OPIE NO 1 KIT 649.00 
O,.E rm 2 KIT 259 00 To order, or for information call: 

40 TRACK DUAL HEAD SYSTEM 
ORlVE NO 1 729 00 
DRIVE NO 2 369 00 (213)706·80 TRACK DUAL HEAD SYSTEM 
DRIVE NO 1 889 00 

ORIVE NO 2 549 00 To use our 24-hour modem order line, call: (213) 883-8976 . . 


... 11 

CPI M 1s a reg lrademark ol 01g11a1 Research 

...see list ot Advertisers on page 354 80 M/crocomputing, May 1982 • 185 



'EATER VALUES 
New Low Prices 

for Percom Model Ill Disk Drives! 

Complete First-Drive Systems 

from$449 

Internally mounted drives that feature double- or 
single-density storage, comprehensive pre
delivery testing , 48-hour burn-in and, best of all , 
Percom's widely acclaimed disk controller. A 
First-Drive System includes the four-drive disk 
controller, one or two drives, power supplies, 
cables and a fully illustrated owners manual. Use 
Model Ill TRSDOS*, Percom OS-80 + and al\ 
other Model Ill compatible DOSs. 

Note: If you prefer not to make the First-Drive 
/, ). .. ":' - • • • ~ ,? --~ ~ a. ·-· ____: - System installation, we'll do it for only $29.95 
~ : ~ ..,.\ ~-_ , ' plus shipping. This includes a 48-hour operat

. . ~ \ . • E3 \ ing burn-in of your Model Ill computer, instal

ii\. lation of the drive system and final checkout 
of the expanded system. 

Our Own Fully Tested Drives 
from only $275 

• 	 Every Access Floppy Disk drive is electrically tested, mechanically tested and 
burned-in 48 hours under operating conditions. Look for the signed test list in 
the shipping carton. 

• 	 AFD drives are capable of either single- or double-density operation. Store up 
to 364 Kbytes (formatted) in double density. Store twice the data on a single 
diskette using AFD "flippy" drives." 

• 	 15-day free trial offer .. . comprehensive 90-day limited warranty .. . unbeatable 
prices ... AFD-100 (<,11 $275.00, -100F <fo $329.00, -200 @ $429.95, -200F @ 
$449.95. 

How to order -Order by calhng Access Unlimited loll· lree on 1 ·800-527-3475 . Or order by mail. 
Orders may be charged to a VISA or Master Card accounl . or paid by cashier's check. cer1ified 
check or money order. COD orders require 25% deposit. Sorry, we cannot accept pe rsonal 
checks . We pay freigh1 (surface only) and insurance charges for shipmenls in U.S. on orders 
over $1 .000.00 . Add approx1ma1c insurance and sh1pp1ng charges for orders under S1 ,000.00. If 
in doubl abou1 th~se charges. ask when you call m your order. Texas residenls include 5% sales 
lax. Minimum mad order $20.00. Allow 2 to 4 weeks for delivery. 

Technical & Texas (214) 340·5366 

Save' VISA and Master Card charges are not deposited 
until the day your order is shipped. 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

Everybody's Favorites - for Less! 

Percom Data Separator $23.95 
Green Screen I, 11 , or Ill $18.95 
Head Cleaning Kit $24.95 
Drive Numbering Tabs (pkg 0-3) $3 .00 
51/,t" Flip-N -File $24.95 
8" Flip-N-Fi le $39.95 
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Percom's Proven DOUBLER 11t 

Upgrade Your Model I to Double Density for 
only $159.95 

And not with some unproven hacker's kit, either. But with an assembled and fu lly 
tested Percom DOUBLER-lit . The DOUBLE R-li t simply pl ugs into the disk drive 
controller socket of your Expansion Inte rlace . Then it lets you store over four 
times more on one side of a diskette, depending on the dri ve , than you can store on. 
standard Tandy Model I drives . Other features : • Reads, writes and formats either 
single- or double-density• Includes DB LOOS 'M, a TRSoos · compatible disk
operating system •Runs TRSDOS ", N EWDOS tt, Percom OS-80 t and other 
single-density software immediately . Change to double-density operation when con
venient• Lets Model Ill software be read on you r Model I • Includes on-card high
performance data separation and write precompensation circuitry. 

Incredibly Low Prices for Epson and Okidata Printers! 

The two most popular printers on the 
market today. They provide the features 
you want, the reliability you need, a price 
you can afford. 

MX-80 - Call for latest low price. 

Microline 80 only $399.95 
Other models avai lable. 

Low Cost 
System Furniture 
Modular design permits cus
tom arrangements• Furniture 
styli ng and quality• TRS-80 ' 
colors • OK for UPS shipping 
• Reassemble without tools 

Arrick Products Quick-Switch:t: 

System desks from $115 
Printer stands from $144 

Jusl fli ck a switch lo connect your TRS-80' printer port from device # 1 to 
device #2. Or, "Quick-Switch" a peripheral between computers. Versions 
lor RS-232 or Centronics interfacing . Inc lu des 5-toot 34-pin cable wi th 
card-edge socket, box-mounted 34-pin ca rd -edge plu gs. From $79.95. 

t trademark of Arrick Producls Company. 

Save! Make ACCESS your one-call shopping center for TRS-80" 
hardware and software. Call our toll-free order number for free 
product literature and latest prices. 

Toll-Free 
Order No. 

1-800-527-34 75 ° 
(orders & li terature only) 



The Cornsoft Group PRESENTS:•t SPACE CASTLE 

FOR TRS-80 MODELS I & Ill 

Will you save the Andromeda Galaxy by destroying the 
Space Castle or will the evil warlord Yugdab continue to 
rule, uncontested? Locked in battle with Yugdab, your main 
defense is your ability to skillfully handle your ship and it's 
projectiles. If you are not careful, Yugdab's intelligent mines 
will hunt you down and blow you into space dust. Written in 
machine language, Cornsoft's New Arcade Game, Space 
Castle, has fast action and exciting sound. Yes, Joystick 
owner's, the Alpha Joystick really puts you in the cockpit!! 
16K Model I & Ill Tape: 15.95 + 1.50 Shipping 
32K Model I & Ill Disk: 19.95 + 1.50 Shipping 
Indiana Residents Add 4% Sales Tax •t SCARFMAN 

FOR THE TRS-80 COLOR COMPUTER 

It's eat or be eaten. That's right !!! Now color computer own
ers can enjoy the same thri lls that lots of Model I & 111 owners 
are raving about, like Mrs. David Cullen , Germantown, 
Maryland, who writes: 

"My highest (score) to date Is 271 ,090. I have achieved 
this on our TRS-80 Model Ill, without Joysticks. I hon
estly don't play all day - my three chlldren wouldn't 
allow It - but l think it's great fun!! 

Congratulations on the Third Highest Score to date: 
(Highest: 289,565 by David Leventhal) 

Written in machine language, Scarfman has the Excite
ment, Graphics, Sound and Real Time Action that have 
become a trademark of the Cornsoft Group. Scarfman is 
also Alpha Joystick compatible. 
TRS-80 Color Computer Tape: 19.95 + 1.50 Shipping 
16K Model I & Ill Tape: 15.95 + 1.50 Shipping 
32K Model I & Iii Disk: 19.95 + 1.50 Shipping 
Indiana ResidenlS Add 4% Sales Tax 

The Comsoft Group 
6008 N. KEYSTONE AVE. .,..305INDIANAPOLIS, IN 46220 

(317) 257-3227 
MASTER CARO & VISA ORDERS ACCEPTED 

CANADIAN OWNERS - Conlact: 

RAINBOW SOFTWARE DISTRIBUTORS 


70706 Farrel Road SE, Calgary, Alberta T2H OT2, (400)·253·6142 

TRS a~ is a regislered lrade mail< of lhe Tandy Corp. 
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MX-80 

OWNERS 


MXPLUSTM ADDS NEW CONVENIENCE 
e PERF-SKIP TO AUTOMATICALLY GIVE YOU 

TOP AND BOTIOM MARGIN ON EACH PAGE. 
(SWITCH SELECTABLE, OF COURSE) 

e MANUAL PRINT MODE CONTROL TO LET 
YOU SELECT CONDENSED, EMPHASIZED, 
OR NORMAL PRINTING INSTANTLY USING 
THE PRINTER PANEL BUTIONS. 

MXPLUS"' INSTALLS IN MINUTES, NO SOLDERING! 
MXPLUS IS A PLUG·IN MODULE FOR STANDARD MX·80 ANO MX-80 FfT. 

MODELS AVAILABLE SOON FOR MX·100 ANO GRAFTRAX. PLEASE CALL 

MXPLUS IS UNCONDITIO NALLY GUARANTEED FOR 30 DAYS. 

MX-30. MX·80 FIT. MO GRAFrRAX ARE TRAOEMAnKS OF EPSON 


11\ir~[QJ OF THE LINE-EDIT !Gi~fiiiil~? 

Then why not try our Full·Screen Editor? 

NOW- Create & Ed it BASIC programs qu ic kly o n d 

eos ily with this versotile Full Sc ree n Bas ic Editor . 

FEATURING Eleven commands and th irte en con
tral keys t o do any edi ! func!ion you may require . 


• 	 Scroll Forward & BACKWARD th rough p rogram 

• 	 Ch ange many lin es a ! one time 

• 	 Inse rt or delele characters 

• 	 Add o r delete lines 

• 	 Search for strings 

• 	 Load the Editor once - it becom es an ex!en!ion of 

your Model 3 BASIC 

• Coll the Ed i!o r with one comman d 


e Return to BASIC by p ressing BREAK 


INSTRUC TION MANUAL ONLY (re fundob le) s1.00 

Model Ill Level II Tape....... . . . . . . $19.95 

NJ residen!s add $1 .00 Soles Tax 

des SOFTWARE 
86 Mansel Dr . Landing , N . J . . 0 785 0 



" ... the 8510 
is re/a tively quiet 

for an impact printer." 
This is the PROPORTIONAL Chara.c"ter Set: 
!"IS"&'Oo,-./8123456789: ;<= >? 'il.A.BCDE FGHIJKlH NOPGRSTUVWXYZC \ l"_ 'a.bcdefghiJ<lmnopcrstuvwxyz<D

11111• I I I I ..- - I In LI ........ Ua:PY~€ ~11Eh.ic:>..Jl V~011'..Po'fu•x•w..dl""L\Olt ...i· t~~ .. 
±:is:~ 5~· ..,.._._Joi"o 1234567 s9 <) +- • */= l=t=I&Y•••toeo/\X-· ;....:......,...1 H· 

This is the STANDARD Character· Set: 
!•tn/.&'()*+,-./0123456789:;<=>?~BCDEFGHIJKLI+IOPQRSTLIVWXYZ['JA_'abcdefg 

hi jKJmnopqrstuvwxyz {: }~ I I Ill• I', I._-_, In LI'"' Ua::PY~€~11et.ic:>..Jl.Y~011'. 

po-ru•x•wSLAOtt..,j• t~~-+±~~ 5~· ....... ,loi"O 1234567 89 () +-. */= l=t=IA.....HO/\X- ;~ H-

This is an example of super and subscript printing with the Pro/Writer. 

This is a. sample o-f BOLDFACE a.nd underlined print. 

Hath and other special symbols are included in the character sets: 
80 µcll'1PUTING 5(1).2 + 5(2)2 = 5(3)2 HAX. TEMP 35•c ±18/. 

NORMAL DOUBLE DOUBLE WIDE/ 
SIZED UNDERLINED WIDE UNDERLINED 

PROPORTION AL ABCabc ABCabc ABC a.be AECabc 
PROPORTIONAL BOLD ABCa.bc ABCa.be ABCa be ABCabc 
PICA ABCat•c ABCat.c ABC: a.t:•c ABC: a.be: 
PICA BOLD ABC a be AB Cabe ABC.a.be ABC a.be 
ELITE ABC a be ABCabc ABC.a.be ABC.a.be 
ELITE BOLD ABCabc ABCabc ABC.a.be ABC.a.be 
ClJiPRESSEO ABCaIx ABC abe ABC a be ABCabc 
Cll1PRESSED BOLD ftl!Cabc ABC;ibc ABCabc ABC a be 

Figure 1 

PLUG BUG&SYSTEMS 
FOR TRS-SO™MODEL I l 6K MACHINES 

• PLUG BUG PAKS PROVIDE INSTANT lX ECUTJON Of AN Y PROGRAM 10 UP 12K. 

•NO CASSETTE LOA DI NG - PROGR AMS ARE ' BURNED' IN. 

• PLUG BUG l PROV IDES A SMOOT H 6K MONITOR PROGRAM CONTAJN!tlG fill tl ECESSARY 
fUNCTIONS TU LREATE AND DEBUG MACHINE LANGUAGE SOFTWARE. PLUS A TRACE 
MODE TO SI NGLE OR MULTI ST EP THROUG H ROUTINES AND DI SPLAY /L INE PR I NT TH E 
PROGRAM COUNTER TRA CE. 

•PLUG 8UG II PROVIDES 6K/ 12K OF E PROM MEMORY, FOR YOUR F;WORITE p,qOGRAMS: 
EDI TOR ASSEMBLE R OR ANY OTHER or YOUR FAV ORI TE PROGRAMS. 

• OUR SERVICE PROVIDES PROGRAMMING OF PLUG BU G PAKS , FROM YOUR CASSUTE 
TAPE SOFTWME. 

r---------------------------------------~ 
• PLUG BUG I ll PROVIDES 6K Of READ/ WRI TE RAM roR YOUR 

SOFT WA RE DEV ELOP MEN T. A SWI TCH PROV I DES READ ONLY 
OPTrON TOR 'OOMB PROO F' OPERATION . 

• PLUG BUG BUS I OR USE WJTH PLUG UUG I & I I I OR I I & l I I . 

• PLUG BUG BURNER, 

• EAC H PLUG BUG PAK HAS ITS Olm POWE P SUPPLY. 

•PLUG lNTO WALL ANO 'GO". 

•COMPLET E PLUG BUG SYSTE MS [NSTRUCTION MANUAL . 

• 10 DAY MONEY BACK WARRArlTEI:. If NOT SATI SFIED. ,,,. 377 

: 0 f'LL,f~ [lU (, 1 $84. 95 
I o r LUG BUG II 6K - Sil4.95/l2K-S94. 9 '> NAME----------

0 PLUG BUG I! I $94 . 95 ADDRESS 

0 PLUG BUG BURNER $99.95 
0PLUC BUG BlS $24.95 CITY STATE __ZIP ___ 

0~1:. - PROGRAM SERV!C E $14.95 CHEC K/ MONEYOROER INCLUDED FOR 

TU ORDER YOUP. PL~G llUG P1\K S SEND l. 0. D. ON REQUEST . S____ 
LERTlflED CH ECK OR MONEY O~DER ADD •3.00 FO R SH IPPING AND HANDLING. 
TO: RfD .. 3 BOX 300 flEW YOR K RESIDENCE ADD 8. TAX. 

MT, K!SCO, NC~ YORK 10549 OR PHON E 914/665-7672

tt::=================i-----------------------------------------------------------.1 
,, See List of Adver r1sers on page 354 80Microcomputing, May 1982 • 189 
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"My first week 
with the Pro/Writer 
was rough." 
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Fig. 2. Sample Screen Printer with Constructed TRS-80 Graphics. 

dot-addressable graphics. I wrote a ma· 

a TAS-80 and the dot graphics capability of 
the Pro/Writer. 

Using the 8510 

My first week with the Pro/Writer was 
rough. This was due to erroneous or miss
ing decimal values in the operator's manual 
for some of the ASCII control codes. Other 
than this and some phases poorly translat
ed from Japanese, the documentation is 
pretty good. After figuring out the right 
values, I had no trouble using alt the 
printer's functions, but that first week 
would have gone more smoothly if an errata 
sheet had been included in the manual. 

Most of the control codes are straight
forward, although some require a numeric 
value be sent in its ASCII form . For example, 
to set the left margin to 5, you send the con
trol code ESC "L" (ESC is decimal 27) fol· 
lowed by three ASCII characters O, 0, and 5, 
rather than a decimal value of 5. This can be 
done from Basic with LPAINT CHR$(27); 
"L005". It was a little strange at first, but 
now that I am used to it, I like it. 

At times, I need lo watch the printing pro
cess as it takes place. This is easy on the 
ProlWriter because the print line is less 
than one inch below the paper cutoff. I do 
not have to stand over the machine and 
peer inside to see what is going on. 

Fanfold and roll paper are threaded into 
the rear of the printer and exit through the 
top. A separator is not needed. I have not 
had a case of incoming paper fouling with 
outgoing paper, even though I sometimes 
use the back side of discarded fanfold. 
Single sheets are fed through a separate 
opening in the top of the printer. 

The 
Lawyer's 

Microcomputer™ 
A Newsletter fur Lawyers 

Using the TRS-80* 

• Articles for Lawyers 
• Law Office Applications 
• Lawyer Information 

Exchange 
• Software Reviews 
• Hardware Reviews 
• Advertisements Directed 

to Lawyer Users 
• Technical Tips 
• Letters and Suggestions 
• And Much Mon: 

A New MonChly Newsletter 
For Lawyers 

Send $28 For A 
One Year Subscription 

The Lawyer's MicrocomputerrM 
Post Office Box 1046A 
Lexington, S.C. 29072 
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chine-language routine to reproduce the 
TRS-80's screen contents, including its 
graphics, on the 8510. Fig. 2 shows the re
sulting screen dump made during a back
gammon game. The screen-print program 
draws a thin border around the printed im
age to represent the edges of the screen. I 
included this to provide a subtle visual ref
erence present on the monitor but missing 
from most screen-prints. 

Fig. 3 is an example of what happens 
when you mix Bob Boothe's programming 
genius (80 Microcomputing, April 1981) with 

Fig. 3. High-Resolution Graphics. 
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WAYNE GREEN I~. 
PETERBOROUGH. NEW HAMPSHIRE 03458 USA 

Winter/Spring 1982 

Dear 80 Microcomputing Subscriber: 

We are making a cover date change on 80 Microcomputing. What would have been your June 1982 issue 
will be the June/July 1982 issue. We are not combining an issue-simply changing the month listed on 
the cover. You will still get 12 issues of 80 Microcomputing in 1982 and 12 issues in 1983, and so on; and 
we will change your expiration date by adding a month (more on that later) so you don't end up short
changed. 

The reason for the cover date change? There has been an increasing demand for 80 Microcomputing to 
be sold on major newsstands. Because 80 Microcomputing is the last publication to be produced each 
month by the Wayne Green group it has not been getting to the newsstands on time. A complicated 
production change could have been made, but a simple cover date change will produce the same 
results-a full month's sale on the newsstand. Thus, the cover date change. 

The change has other benefits ... you, the subscriber, will be getting your magazines well before the 
local computer stores and newsstands. I've been hearing complaints that they get it first; after the 
June/July issue they won't (althou~h they will still receive it in the month prior to cover date). Also, 
advertisers' ads will be assured of the full month on the newsstands, in computer stores and in your 
hands. 

As l have said, you will still get 12 issues this year. 80 Microcomputing will be in your mailbox every 
month, but the one you receive in June will say June/July, the one you receive in July will say August, 
and so on. We will, however, have to change your expiration dates to make up for the missing "cover 
month" and our computer will do that all at once. Note the upper right hand comer of your address 
label now and then note it after the date change and you will see a month's difference in the date listed 
there. If such a change does not occur please write to me at 80 Pine Street, Peterborough, NH 03458, and 
1will personally see that it is changed. 

Thank you for your support of 80 Microcomputing. I hope you continue to enjoy your subscription. 

Sincerely, 

Debra L. Boudrieau 
Director of Marketing 
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"/ would not trade 
my Pro/Writer for any of the 

other printers on the market . .. " 
One problem normally encountered in 

single-sheet printing is the printer may 
think it is out of paper when there are still 
five or six unprinted lines at the bottom of a 
page. The Pro/Writer allows the operator to 
override this false paper-empty signal by 
repeatedly pressing the select switch. This 
makes it possible to print to the bottom of a 
single sheet-a nice touch. 

Sophisticated forms control is possible 
on this printer. You can define page length, 
top and bottom margins, left margin and up 
to 16 horizontal tabs. The 8510 can also be 
programmed to remember five separate 
page formats, each page with its own ver
tical tab settings. For example, page three 
might be assigned tabs at the sixth and 
twenty-third lines, while page five has tabs 
set at lines 10, 20 and 30. This is a nice 
feature for cranking out data on pre-printed 
forms, though it does require planning and 
skill in converting binary numbers to 
decfmar. 

During printing , the 8510 is relatively 
quiet for an impact printer. It is a little 
quieter than a standard (tractor teed) 
MX-80, and is considerably more quiet than 
my Radio Shack fine printer. Stepper 
motors are used for platen and carriage 
movement, so the printer is completely 
silent when idle. 

Character Possibilities 

The 8510 has essentially two styles of 
print: standard and proportional. Both 

styles contain the full ASCII set with the 
lowercase and descenders, as well as an 
assortment of graphics, Greek letters, and 
some useful symbols. A set of Japanese 
characters is also included. 

Standard (uniformly spaced) letters can 
be printed in six sizes ranging from 40 to 136 
characters per line, and proportional letters 
(actually a separate set of very nicely 
shaped characters) can be printed in two 
sizes. Both print styles can be enhanced 
with bold printing and automatic underlin
ing. The underlining is solid, rather than a 
series of broken lines, and does not require 
any backspacing or special housekeeping, 
since the underline is printed along with the 
character. Considering all the possible 
style, size and enhancement combinations, 
there are 32 different ways to represent a 
given character (see Fig. 1). You can change 
from one combination to another in the mid· 
die of a line. This printer does not arbitrarily 
cancel a selected mode at the end of the 
line. 

A Few Complaints 

No one printer can be everything to 
everybody. The 8510 has some weaknesses 
in my particular application. I find the VFU 
cumbersome to program and usually do not 
even bother with it, except for channel 1 
now and then. If you run programs that need 
fancy vertical forms control, you will no 
doubt find the VFU a blessing, but given my 
druthers I would prefer a less sophisticated, 

easier method of setting vertical tabs. 
I have both hot and cold feelings about 

the 1.5K buffer. At times, it is great to have 
control returned to my computer almost Im· 
mediately after executing a long LPRINT 
list, instead of having to sit and wait for the 
printer to finish. It can be a curse, though, 
since there is no way of purging the buffer ii 
you change your mind after the printing Is 
underway, except by turning the printer off 
and back on again. It would be nice to have 
a button to clear the buffer without cancel
ling other activated functions. 

Another thing I wish for is easier 
threading of single sheets. For some 
reason, we dot-matrix printer users still 
have to move several machine parts out of 
the way merely to insert one sheet of paper. 
After some practice, you become adept at 
it, but this Is something the user should not 
have to learn. 

And finally (my sincere apologies to the 
Japanese), I keep thinking about all that 
precious character-generator ROM being 
used up by a set of figures I will probably 
never print. Perhaps someone will come up 
with a modified ROM for machines sold in 
America. 

To bring these gripes into perspective, 
they are small when viewed in the light of 
this printer's overall performance. Objec· 
tions notwithstanding, I would not trade my 
Pro/Writer for any of the other printers on 
the market within several hundred dollars of 
its price.• 

DISCOUNT COMPUTERS 

100°/o RS Components • No Foreign Drives or Memory 

FULL WARRANTY 
16K MOD Ill $ 815 LINE PRINTER VI $ 975 
48K MOD 1112 Dr. RS232 $1998 LINE PRINTER VII $ 299 
64K MOD II 1 Dr $3120 LINE PRINTER VIII s 599 

128K MOD 16 2 Dr $4930 DAISY WHEEL II $1599 
VERBATIM 5% Datalife S 210 per 100 MEMOREX 8" Dbl. Density S 270 per100 
VERBATIM 5% Plastic Box $ 220 per 100 ALL RS SOFTWARE 20% Off 

ALL OTHER ITEMS CARRY SIMILAR PRICING. CALL FOR PRICES. 

Cashiers Check or Money Order must accompany all orders. 


Shipped Freight Collect 


(214) 271-2955 ... 232 

NOCONA ELECTRONICS DLR#F-731 BOX 2063 GARLAND, TX 75041 
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The Original Magazine for Owners ofthe TRS-oo™Microcomputer 
MODEL I • MODEL II • MODEL Ill • POCKET COMPUTER • COLOR COMPUT ER 

• PRACTICAL APPLICATIONS 
• NEW EXPANDED BUSINESS 

SECTIONS 
•GAMBLING 
•GAMES 
•EDUCATION 
• PERSONAL FINANCE 

• BEGINNER'S CORNER 
• NEW PRODUCTS 
• SOFTWARE EXCHANGE 
• MARKET PLACE 
• QUESTIONS &ANSWERS 
• PROGRAM PRINT OUTS 

.. . and MORE! 

NANOS SYSTEMS CORF>. 

TRS-80 At Your 
Fingertips Complete quick 
reference guide to basic, assem
bly language· and graphic codes 
- all at you r fingertips for all 
TRS-80 computers (specify 
computer) . 

Assembly Language Seehon NIA tor Color Compute, 

B. 

OR 

A Word Prot.:essur. 
Data Management 
System and Cleanup 
(A maze game) All on cassette. 
(Add $3 for diskette , add $5 for 
modified MOD-II diskette version 
- N/ A on color computer or 
pocket computer. ) 

24 HOUR ORDER LINE CALL TOLL FREE 
914-425-1535 

50 North Pascack Road 800-431-2818Spring Valley. New York 10977 
(Outside of New York Stale) -~ 0 One Year Magazine Subscript ion $24 D New D Renewal 

0 Two Year Magazine Subscription $48.00 O New O Renewal 
0 Sample Issue $4 . 0 Mod If Newsletter Subscription $16 MOD-II 
Your Choice: TRS-ao·· al Your Fingertips ( ' or Wor1 Processor/ Oala Management L NEWSLETTER 
Model 1LJ Model II ,- Model Ill :.J Color Computer Cl Pockel Computer ['"" 18/ Year (or 12 issues) 

Name = re=-----'-'-AaCl'--'-ss-- Cit 

State Zi Signature 

Credit Carel Num_ _ ____________~~___Date ber ________ _ Expiration _ _ ____ 

Add $1 2/ Year (Canada . Mex1coJ-AOO S24/ Year Atr Matl outside or US A . Canada . and Mexico 
All Prices and Spec1hca11ons Sub1ec1 10 Change 

• TRS·80 is a trademark or lhe R•O•O Shack 01vis1on ol Tandy Corp 
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FOR THE TRS·80 MODEL I AND MODEL Ill 

s stem Diagnostic OP.eration.§.
"f,·'!;::..:::s;...:;;P;...L_op.£!- 

TRS-80 and Vru:1 !f
gf_):'our 	 For Cassette or Disk - C *"P.onent

EverY-0 •:.: .!T..!ie~s~ts11-m1_..,____ 
DISK IS YOUR COMPUTER WORKING? 


ARE YOU SURE? 

ROM: checksum tesls99.ts RAM: lout separale tests including t>•ery address and data •alue. 

VIDEO DISPLAY: character generator, •ideo RAM, and •ideo signal. 
KEYBOARD : every key contact tested. 

LINE PRINTER: character tt><I. 
CASSETTE RECORDER: read/ write/verily dala. 
RS-232-C INTERFACE: connector fault, data transmission, framing, data loop, baud rate generator. 

DISK DRIVES: disk controller, dri•e select and restore, track seek and verify data, read/write/verify all lruks and 

CASSETTE 

s94.ts sectors with or without erasing, Sl'clor formatting, disk drive timer, disk head cleaner. 

- lndiYidual tels of Heh deYice with operator monitoring and inter.l'nlion. 

- Continuous sysern lets run continually for hours testing each <ompon,.nt, with diagnostic reports optionally wrilll'n on line printu. 

- One progn1m adaph lo any system configuration and hardware. 

- Complete instructions and documentation. 


SMART TERMINAL MAIUNGUST 
En.ilbles your TRS-80 lo be used as a data communicatiom terminal Maintains mailing lists of ower 1000 n•mes. Comm•nds allow adding, to a lime-sharins system, computer bulletin board, or another computer, changing, deleting, and finding n•mes. Sorting is done by m.ilchine lan

wi.il the RS-232-C interface. gu•gt> accordin!l lo the information in anr lierd (i.e., name, address, zip• 	 MEMORY BUFFER holds data for transmission or data received from code). Labels printed in 1, 2, or 3 columns, In master list on one line, or on
other computer. video display.• CASSETIE or DISK may be u~ed to load or save data from 111<•moty. 


e AUTOMATIC TRANSMISSION of data from memory. 
 Diak Venloa Onl:r ....9s 
• 	 AUTOMATIC STORA(;E of in(Oming dal.a at user's option. 
e 	TRANSMIT or RECEIVE WITH VERIFICATION options included for 


communication between two TRS-80.. using Smart Terminal. 
 HOME BUDGET 
• 	 Full CONTROL KEYS, including control key mapping inlo any ASCII Combint>s the maintenance ol your checkbook with an.illysis of your

ch•r•cter. True BREAK key. Lowl"r ca,.. •upported on Modl'I I. income, expenses, and monthly bills. Handles dala including bills, in
• 	 Buffered LINE PRINTER ECHO lor inrnming dat•. cluding bills, income, deposits, checks and debits lo your checking .ilC
• 	 Disk and cassette files lully rnmpalible with ElECTRIC PENCIL "" and counl, a11d cash ezpenses. Computes checkbook balance, list of unpoiid 

SCRIPSIT'" progr•ms. bills, monthly a11d year-to-d•le summ•ries of income and expenses show
• 	 BAUD RATE and R5·2Jl·C CHARACTERISTICS c.in b" rl'Sl't from in~ income tax deductions. All output printed on video displ.ily or line

within the prOIJr•m. pr1n1er •I user's option. Cornpletl' instructions for customizing to suit
• 	 SAVl PRO(;RAM option <rl"ales "'personaliz .. d"' ba<k-up <opy of 

your own budge!. 	 Ca•aette SZ•·ffprosr•m with •II options •<"t as specified by user. • 

• ONE f'RO(;RAM supports bolh usselte and disk systems. Program i• 
 Di•k $4t.ff 

comp•lible with PMC-80 and othl"r TRS-80 "work alike" computer.. 
Model I or Ill Version •upplled on cassette ....'7S 

aupplled on diakctteS'74-ff SMALL BUSINESS ACCOUNTING 

Model II (CP/M) Venloa S'7t-•S 
 Based on Dome Bookkeepin11 Record #612, this program keeps tr;ick of 

income, npenditures, and payroll for a 'mall business ol up to 16 employ
MON·) and MON·4 ees. Income and expenditure• can be ..ntered on a daily, weekly, or 

monthly basis, and the program computes monthly, through last month, 
The TRS-110 Monitor Pro~rams #land •4 are powerful utilily programs and (.ear-lo-dale summaries. Payroll section keeps record ol indiYidual 

enabling you lo interact directly with the TRS-80 in Machine Langu•ge. emp oyeP\ and their paychecks with up to six c.iltegories of payroll de· 
They are as useful for be3inners as for advancl'd programrnNs. ductior Employee p.ayroll record and year-to-d•te p.ilyroll totals can be 

computed. Manual contains complete imlructions lor customizing to suit 
Muhine hnsu•se. 

• 	 BE(;INNERS can le.rn lo interact directly with the computer in 
your business. 

Dl•k Veralon S4t.tS 
CeHette Veralon •zt.tS 

• 	 40-PA(;E MANUAL provided with each program. 
• 	 SIMPLE commands, easy to use. 

(C.a"elll' Version doe• not conlain p•yrnll)The Features Of The Monitor Progr•ms lnable You To The Following ..... 
• 	 DISPLAY memory i11 dilltre~ll ways. - 
• DISASSEMBU memory to see Machine Language commands. 

e MOVE and COMPARE memory •teas. 

• 	 SEARCH through memory lo lind specilic values. 
• 	 MODIFY memory in urious ways. 24 ORDERSO N. PASCACK ROAD• 	 RELOCATE ob~ct progr•ms. LINEs;;G VALLEY• . ~YOR~K10971• 	 PRINT outpul on wideo displ•y or line printer. 
• 	 READ and WRITE object tapes in S\/STEM Formal. 

•· ~f\lw.! 	 (914) 425-1535 vts.AC ~ ~ • 	 UNLOAD prOIJram!I using low RAM on disk. 
o SAVE •nd READ disk file. (MON-4 Only). - ........ ~ 
NEW TOLL-FREE• 	 INPUT •nd OUTPUT of disk sectors (MON-4 Only}. 

•All orders processed within 24 Hours
ORDER LINE • 30-Day money back guarantee 

e 	SEND and RECEIVE dat• over RS-232-C Interface (MON-4 Only). 
• 	 Create SYMBOLIC Tapes (MON-3) or Files (MON-4) of Disassem· •Add $3 .00 for shipping 1n UPS Areas 

(OUTSIDE OF N.Y. STATE)bled output for l:ditor/Auembler progr•m. •Add $4 00 for C.O.D. or NON-UPS Areas 
NON-.1 (For Caaaette S;r•tema) SM-•S • Add $5.00 to Canada or Mexico

(800) 431-2818 ..,. 9 •Add el!act postage to all other countriesNON·4 (For Dl•k S;ratem•) .....tS 

HOUR 
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••EVERYTHING FOR YOUR TRS·80™ •ATARI'"• APPLE'M •PET'"• CP/M'" • XEROX'M •IBM'"•• 
• TRS-80 is a lr.adematk of tht:> Radio Sha1.:k Division of T<lnd y Corp, - ~ A )',\RI i'i .l tradem.lfic. n{ Alati Inc - ~ APPLE i'i a trademark of Ap11i.,. Corp. - • PET is d lr~dt>mark ul Co mmodore 

• CP,'M i-s .a lradt-mark o f Oigital Re<;.l'arch - ·XEROX i.., .t 1radt·m.uk u~ Xt-rtu. Corp. - • IBM i!. d tr.ld~m.n~ o l IBM Corp. 

_> ~ B~~!~ESS PAC 100

~~~0bAll orders proc~:Scek guarantee on all 100 Ready•TO•RUD
* 3o-DaY rnoneY 

~software 	 Business ProgrBlllS 
(ON CASSETTE OR DISKEITE).....lncludes 128 Page Users Manual...•. 

Inventory Control.....Payroll....•Bookkeeping System.....Stock Calculations..••. 

Checkbook Maintenance.....Accounts Receivable•••.•Accounts Payable ..... 


59 WACC Weighted average cost of capital 
BUSINESS 100 PROGRAM UST 	 60 COMPBAL True rate on loan W'ith compensating bal. required 

61 DISCBAL True rate a n discounted loan 
62 MERGANAL Merger analysis computations 
63 FINRAT Financial ratios for a firm DESCRIPTION 
64 NPV Net present value of project 
65 PRJNDLAS Laspeyres price index 1 RUL.£78 Interest Apportionment by Rule of !he 78's 
66 PRINDPA Paasche price index 2 ANNUJ Annuity compu1ation program 


3 DATE nme between dates 
 67 SEASIND Constructs seasonal quantity indices for company 
68 TIMETR Time series analysis linear trend 4 DAYYEAR Day of year a particular date falls on 


5 LEASEINT Interest rate on lease 
 69 TIMEMOV llme series analysis moving average trend 
70 FUPRINF Future pnce estimation ~th inflation 
71 MAIL.PAC Mailing list system 

6 BREAKEVN Breakeven analysis 
7 DEPRSL Stiaightline depreciation 

8 DEPRSY Sum of .the digits depreciation 
 72 LETWRT Letter writing sy.;;tem ·links with MAILPAC 

73 SORT3 Sorts list of names9 DEPRDB Declining balance depreciation 
74 LABELl Shipping label maker 10 DEPRDDB Double dechning balance depreciation 

75 L.ABEL2 Name label maker 
11 TAXDEP Cash flow ""· depreciation tiibles 
76 BUSBUD DOME business bookkeeping system 12 CHECK2 Prints NEBS checks along with daily register 
77 TIMECLCK Computes weeks total hours from timeclock info. 13 CHECKBKl Checkbook maintenance program 
78 ACCTPAY In memory accounts payable system -storage permitted 14 MO RTGAGE/ A Mortgage amortization tiible 

79 INVO ICE qenerate invoice on screen and print o n printer 
15 MULTMON Computes time needed for money to double, triple, etc. 
80 INVENT2 In memory inventory control system16 SALVAGE 0.-termines salvage value of an investment 
8 1 TELDIR Computerized telephone directory l7 RRVARIN Rate of return on investment with variable inflows 

82 TIMUSAN Time use analysis 
18 RRCONST Rate of retum on irtYestment with constant inflows 
83 ASSIGN Use of assignment algorithm for optimal job assign . 19 EFFECT Effective interest rate of a loan 
64 ACCTREC In memory accounts receivable system·storage ok 20 FVAL Future value of an investment (compound interest.) es TERMSPAY Compares 3 methods of repayment of loans21 PVAL Present value of a future amount 
86 PAYNET Computes gross pay required for given net 22 LOANPAY Amount of payment on a loan 
8 7 SEUPR Computes selling price br given after tax amount23 REG'WTTH E.qual withdrawals from investment to leave 0 over 
88 ARBCOMP Arbitr~e computations24 SLMPDISK Simple discount analysis 
89 DEPRSF Sinking fund depreciation25 DAlEVAL Equivalent & nonequivalent dated values for oblig. 
90 UPSZONE Finds UPS zones from zip code26 ANNUDEF Present value of deferred annu~ies 
91 ENVELOPE Types envelope including return address27 MARKUP i Markup analysis for items 
92 AUTOEXP Autom obile expense analysis 28 SINKFUND Sinking fund amortization program 

93 INSFlLE Insurance policy file 
29 BONDVAL Value of a bond 
94 PAYROU-2 In memoiy payroll system 30 DEPL.£TE Depletion analysis 
95 DIL.ANAL Dilution analysts 31 BLACKSH Black Scholes options analysis 

96 LOANAFFD Loan amount a borrower can affo rd 
32 STOCVAL ! Expected re1um on stock via discounts dividends 


33 WARl/AL Value of a wa1Tant 
 97 RENTPRCH Purchase price for rental property 
98 SALELEAS Sale·leaseback analysis 34 BONDVAL2 Value of a bond 
99 RRCONVBD lnvestor·s rate of return on convert.able bond35 EPSEST Estimate of future earnings per share for company 

100 POR1VAL9 Stock market portfolio storage-valuation program36 BETAALPH Computes alpha and bet;, variables for stock 
37 SH.ARPE l Portfolio selection model·i.e. what stocks to hold 
38 OPT\WITT Option writing compu1ations --------------------------~-------------------------
39 RlVAL Value of a right D CASSE1TE VERSION $99.95 

40 EXPVAL Expected value analysis D DISKETTE VERSION $99.95 

4 1 BAYES Bayesian decisions 

42 VALPRINF Value of perfect information 
 D TRS-so• MODEL n VERSION $149.95 
43 VALADINF Value of additional inform ation ADD 93.00 FOR SHIPPING IN UPS AREAS 
44 unUTY Derives utility function ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 

45 SIMPLEX Linear programm ing solution by simplex method 
 ADD 95.00 TO CANADA AND MEXICO 

46 TRANS Transportation rneUiod for linear programming 
 ADD PROPER POSTAGE OOTSIDE OF U.S.,
47 EOQ Economic order quantity inventory model CANADA AND MEXICO 

48 QUEUEl Single server queueing (waiting line) model 

49 CVP Cost-volume-profit anal~is 


50 CONDPROF Conditional profrt tables 
 ;L[]r:1PlJTA(]lif%~S ~- HOUR
51 OPTLOSS Opportunity loss tiibles 

""""n-ev.AT CAc """"--CA"::''"''*""'-'.. 	 24 ORDER52 FQUOQ Fixed quantity economic order quantity model 
53 FQEOWSH As above but with shortages permitted · 

50 N. PASCACK ROAD ~ \NE54 FQEOOPB As above but with quantity price breaks 
SPRING VALLEY, NEW YORK 10977 ~· L 53555 QUEUECB Cost-benefit waiting line analysis 

56 NCFANAL Net cash·flow analysis for simple investment 
57 PROFlND Profitiibility index of a project IASK FOR OUR 64-PAGE CATALOG! ~ {914) 425-1
58 CAP! Cap. Asset Pr. Model analysis of project 

•••ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE*•• 
... g 
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Tired ()f .,,()Ur 
6~~~12AL L~()6~12? 

* 	THE ULTIMATE PERSONAL CHiECK REGISTER 

* 	A PROFESSIONAL ACCOUNTING SYSTEMVER-SA~ 
* 	A PERSONAL FINANCIAL MANAGER 

* A SMALL BUSINESS ACCOUNTING SYSTEMLEDGER 

ti()W IT W()~I\§ •••• 
VERSALEPGER is a complete accounting system that grows as you or your business grows. To 
start , your VERSALEDGER acts as a simple method of keeping track of your checkbook. Just 
enter your check number, date and to whom the check is made out to. As you or your business 
grows. you may add more details to your transactions . ... account number, detailed account 
explanations, etc. 

• 	 VERSALEDGER can give you an instant r:ash 

balance at anytime . (IF YOU WANT IT TO) 


• 	 VERSALEDGER can be used as a small per

sonal checkbook register. (IF YOU WANT IT 

TO) 


• 	 VERSALEDGER can be used to run your 

million dollar corporation . (IF YOU WANT IT 

TO) 


• 	 VERSALEDGER prints checks. (IF YOU WANT 

IT TO) 


• 	 VERSALEDGER stores all check information 

forev9r . (IF YOU WANT IT TO) 


• 	 VERSALEDGER can handle more than one 

checkbook. (IF YOU WANT IT TO) 


• 	 VERSALEDGER can be used to replace a 

general ledger. (IF YOU WANT IT TO) 


• 	 VERSALEDGER HAS AN ALMOST UNLIMITED CAPACITY .. 

(300 checks per month on single density 5%" disk drives such as the TRS-80 Model-I ) 

(500 checks per month on the Apple II) 

(2400 checks per month on the TRS-80 Model Ill) 

(6000 checks per month on the TRS-80 Model II) 

(3000 c hecks per month on single density 8" CP/ M) 


• 	 VERSALEDGER will soon have an add-on payroll package. (IF YOU NEED IT) 

CAN BE USED WITH 1 or MORE DISK DRIVES 

VERSALEDGER 

VERSALEDGER HAS BEEN CREATED 

WITH THE FIRST TIME COMPUTER USER IN MIND 


50 N. PASCACK ROAD 
SPRING VALLEY , NEW YORK l0977 

* ADD $3.00 FOR SHIPPING IN UPS AREAS
* ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 
* ADD $5.00 TO CANADA AND MEXICO
* ADD PROPER POSTAGE OUTSIDE U .S., CANADA & MEXICO •••ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE••• ...-g 
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VA~~()LL SIMVLlr=ll:V 

*THE ULTIMATE PROFESSIONAL PAYROLL SYSTEM 

* HANDLES ALL PAYROLL FUNCTIONS A.ND REPORTS 

* QUICK QUARTERLY AND END OF YEAR SUMMARIES 

* PERFECT FOR A SMALL BUSINESS 

* EXPANDS TO HANDLE LARGE CORPORATE PAYROLLS 
1IF@[;] W[~Jimm '[j'ITJ~ ..~:11ntj [~!l[VIBH~!l ~. [I[] 111111. '1IHi • /:'..\ ! r J !i l11~ .;;; • o .. m..l;~"{; • ) ~m~i!rnl\7.~ • e11fUJ[M[]i.l 

&~~ ~umcmrn1~~r~i:T'l ,' l~lflj(~11rr: 1 c; 1~ 1l t~ll r 1111 nm1~~~ 
• TRS-80 is atrademark of Tandy Corp. -· APPLE is atrademark of Apple Corp . • lB.M. is a trademark of l.B.M. Corp. · ·max is atrademark of Xerox Corp.· 'ATARI is a trademark of Atari Inc. 

VERSA0 0 

PAYROLL 

tiUW IT WU~I\§ •••• 
VERSAPAYROLL is a complete menu driven payroll system that grows as you or your business grows. YourVERSA
PAYROLL acts as a simple payroll system keeping track of all government required payroll information . Just enter the 
employees. VERSAPAYROLL will perform all the necessary payroll calculations automatically and display to totals 
on your screen. The user has complete control to accept the totals. to print or not print out a check and to post or not 
post the total to our VERSALEDGER system . 

• 	 VERSAPAYROLL automatically prints out your PAYROLL checks. (IF YOU 

WANT IT TO) 


• 	 VERSAPAYROLL allows you to override any payroll deduction (IF YOU WANT 

IT TO) 


• 	 VERSAPAYROLL automatically posts all checks wr itten to our VERSALEDGER 

system . (IF YOU WANT IT TO) 


• 	 VERSAPAYROLL allows the user to print out PAYROLL checks one at a time. 

(IF YOU WANT IT TO) 


• 	 VERSAPAYROLL allows the user to print out all your PAYROLL checks at the 

same time. (IF YOU WANT IT TO) 


• 	 VERSA PAYROLL gives you a summary of any employee·s year to date payrol I 

totals or all empl oyee totals at any time. (IF YOU WANT IT TO) 


• 	 VERSAPAYROLL will allow you to correct any error made at any time and auto

matically refigure all totals (IF YOU WANT IT TO) 


• 	 VERSAPAYROLL works in every state . (IF YOU WANT IT TO) 

• 	 VERSAPAYAOLL automatically calculates all federal and states taxes (IF YOU 

WANT IT TO) 


INTRODUCTORY PRICE• 	 VEASAPA YROLL allows for all o f the standard deductions plus state. city and 

three miscellaneous deductions. (IF YOU WANT IT TO) 
 $99.95• 	 VEASAPAYROLL prints all government required reports . (IF YOU WANT IT TO) 

• 	 VEASAPA YROL L permanently stores all PA YROLUransact1ons (IF YOU WANT 

IT TO) 


• 	 VEASAPAYROLL HAS AN ALMOST UNLIMITED CAPACITY . ... 

Can handle up to 300 employees on a TRS-80 MODEL I. 600 employees on a TRS -80 MODEL Ill. 1200ernployees on a TRS·BO MODEL 
11 , 500 emp loyees on an APPLE 11 . 600 employees on any sing le density 8" CPtM computer and almost unlimited cap ac ity on hard disk 
systems . 

CAN BE USED WITH 1 or MORE DISK DRIVES (AND 48K) 

VERSAPAYROLL HAS BEEN CREATED 

WITH THE FIRST TIME COMPUTER USER IN MIND 


NEW TOLL-FREE 	 ~.-
ORDER LINE50 N. PASCACK ROAD -

(OUTSIDE OF NY STATE)SPRING VALLEY. NEW YORK 10977 
HOUR -~ 

ADD SJ.00 FOA SHIPPING IN UPS "RE"S 	 (800) 431-2818 24 ORDER l....__ . · 
"DD $4.00 FOR C.O.D. OR NON-UPS "RE"S 

.... 9 LINE"DD $5.00 TO CAN"DA ANO MEXICO 
ADD PROPER POSTAGE OUTSIDE OF U.S .. 

CANADA AND MEXICO ··•ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE".. (914) 425-1535 
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Tli~ C()LL~CT()~! 

* THE ULTIMATE ACCOUNTS RECEIVABLE SYSTEM 


* 	 HANDLES ALL ACCOUNTS RECEIVABLE FUNCTIONSVERSA00 

* 	 QUICK PERIODIC SUMMARIES AND REPORTS 

* 	 PERFECT FOR PERSONAL OR BUSINESS USERECEIVABLES 
*EXPANDS TO HANDLE LARGE CORPORATE 

RECEIVABLES 

~r~··,l "'iT'll' :: '·: ;~~~ . {ft~ ;.;-r~11 :' I~ · · II .n·1 11 ··11 · ,, • ~\ [":;1·. re;) • nT:· r;.; i-• • ::;1n1r~r:1~ • i;\lf~_\';111~'· _ lt_.Jtn L .__, .. .f.J .J..l.. . . . , ....k . • .:. , . 11. •. .. _J .. _.l.:1 I: ... ._1. .... . , , )l.i.l 1 
.. .. J .. .. ... .lr.1..• 

/:111!1. l!:<lU[t_:[):/;l~f11' lfi.h;:'["f1:: 1';(111 ;·i!i(T!'1f;~: :;);.~ 

'TRS-80 is atrademark of Tandy Corp .. 'APPLE is atradema~ of Apple Corp. · 'IB.M. is atrademark of l.B .M.Corp.· ·xEROX is atrademark of Xerox Corp.· 'ATARI is atradema~ of Atari Inc. 


ti{)W IT WV~I\§ •••• 
VERSARECEIVABLES is a complete menu driven accounts receivable system. It keeps track of all 
information related to who owes you or your company money. It prints all necessary statements, 
invoices and all summary reports to keep you in touch with the flow of money owed to your com
pany. In short , VERSARECEIVABLES is a complete invoicing and monthly statement generating 
system which keeps track of current and past due receivables. 

• 	 VEASARECEIVABLES invoices your customers. (IF YOU WANT IT TO) 

• 	 VERSARECEIVABLES prints customer mailing labels (IF YOU WANT IT 

TO) 


• 	 VERSARECEIVABLES generates monthly (or periodi c) statements at 

any time. (IF YOU WANT IT TO) 


• 	 VERSARECEIVABLES uses commonly available preprinted statements I -... .... 

Iand invoices . (IF YOU WANT IT TO) f 

• 	 VERSARECEIVABLES allows partial payments on open invoices. (IF 
YOU WANT IT TO) /~! 

• 	 VERSARECEIVABLES prints out all commonly used ACCOUNTS 

RECEIVABLE reports to give you a total picture o f money owed to yo ur 

company. (IF YOU WANT IT TO) 


• 	 VERSARECEIVABLES keeps a hi story of each account , both current and 

aged . (IF YOU WANT IT TO) 


• 	 VERSARECEIVABLES is ideal for doctors, lawyers , small and large 

busin esses. 


• 	 VERSARECEIVABLES HAS AN ALMOST UNLIMITED CAPACITY . . . . 
400 customers and transac tions per month on sing le densi ty s·.,•· di sk dr ives such as the TRS-80 Mo del I 
600 per mon th o n the APPLE II 

2400 per month on the TRS-80 MODEL Ill 3000 per month on sing le densi ty 8" CP/M 
6000 per month o n the TRS- 80 MODEL II Almost unl imited on ha rd disk dr ive systems 

Above capacit ies are est imates and depend on the customer-transaction mix and the amou nt of d isk space available. 

INTRODUCTORY PRICE 

sgg_9s 

VERSARECEIVABLES HAS BEEN CREATED 

WITH THE FIRST TIME COMPUTER USER IN MIND 


NEW TOLL-FREE 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

ADD $3.00 FOR SHIPPING IN UPS AREAS 

ADD ~-00 FOR C.O.D. OR NON-UPS AREAS 

ADD $5.00 TO CANADA AND MEXICO 

ADD PROPER POSTAGE OUTSIDE OF U.S., 


CAl\IADA AND MEXICO 
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ORDER LINE 
(OUTSIDE OF NY STATE) 

(800) 431-2818 
... 9 
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-
..-...........__ 
HOUR

24 ORDER 
/~ 
l~7 

LINE - ~ 

(914) 425-1535 




li()W MUCli M()~I:}' ()() }'()U ()WI:? 

*THE ULTIMATE ACCOUNTS PAYABLE SYSTEM 


VERSA00 

PAYABLES 
*HANDLES ALL ACCOUNTS PAYABLE FUNCTIONS 

*QUICK PERIODIC SUMMARIES AND REPORTS 

*PERFECT FOR PERSONAL OR BUSINESS USE 

*EXPANDS TO HANDLE LARGE CORPORATE PAYABLES 

1[ff~Gl W@ '. ~J[~ !mi~~· .[:J1:w;'J IJ:~m~rTim. fl .. flfl, u ~ ~\; TI'.;) • H,\[~ l~ 1ilJ~i-l • O,IU~L ti • I~~l~l@)X(0 • umrornol',l 
ll!i ['l[~ : ;1; j[jlrJG;f~l~u·~lR'll 1pi1~·, :~n[r' (t:[~[LJ-t'/l ~lf'.lj1('<1>X~c , ,,,, UL'Cc. "'-' ,l( U l0/,,i\'_ l. J . , __ ,J, I l'l.11&J 

• fRS·BO is atrademart of randy Corp .· · APPlE is atrademart of Apple Corp. -• 1.u. is atrademart of 1.8.M. Corp . - "IEROI is atrademart of lem Corp. -• ArAlll is atndemart of Atari Inc. 

ti()W IT W()~l\i •••• 
VERSAPAYABLES is a complete menu driven accounts payable system. It keeps track of all 
information related to how much money you (personally) or your company owes. It prints all 
necessary checks and statements on easily obtainable tractor feed forms (or on plain paper). 
Prints all summary reports to keep you in touch with the flow of money going out of your hands (or 
leaving your company). In short, VERSAPAYABLES is designed to keep track of current and aged 
payables. The system maintains a complete record of each vendor, helps determine which trans
actions to pay by due date within certain cash requirements and prints checks automatically with 
a detailed check register. 

• 	 VERSAPAYABLES prints out your checks. (IF YOU WANT IT TO) 

• 	 VERSAPAYABLES prints out a detailed check register . (IF YOU WANT IT 

TO) 


• 	 VERSA PAYABLES allows for fu II or partial payments. (IF YOU WANT IT 

TO) 


• 	 VERSAPAYABLES prints out vendor mailing labels . (IF YOU WANT IT 

TO) 


• 	 VERSAPAYBLES prints out all commonly used ACCOUNTS PAYABLE 

reports to give you a total picture of money you or your company owes. 

(IF YOU WANT IT TO) 


• 	 VERSAPAYABLES integrates with VERSALEDGER. (IF YOU WANT IT 

TO) 


• 	 VERSAPAYBLES HAS AN ALMOST UNLIMITED CAPACITY _.. 

400 vendors and transac1ions per month on smlge density 5 : · disk drives such as 

the TRS-80 MODEL f 

600 per month on the APPLE II 


2400 per month on the TRS-80 MODEL Il l 

6000 per month o f the TRS-80 MODEL 11 


3000 per month on single density 8" CPI M 

A lmost unf1m1ted capaci ty on hard disk drive systems 


Above capac1t1es are est imates and depend on disk space available and yo ur vendor-t ransaction mix 

INTRODUCTORY PRIC 

$99.95 


VERSAPAYABLES HAS BEEN CREATED 

WITH THE FIRST TIME COMPUTER USER IN MIND 


NEW TOLL-FREE 

50 N. PASCACK ROAD ORDER LINE 	 
HOUR 1~-SPRING VALLEY. NEW YORK 10977 (OUTSIDE OF NY STATE) 24 ORDER '~-~/

AOO $3.00 FOR SHIPPING IN UPS AREAS 

ilDD l'.00 FOR C.0.D. OR NON-UPS ARE AS 
 (800) 431-2818 	 LINE -<__; 

v9ADD S5.00 TO CANADA AND MEXICO 

AOD PROPER POSTAGE OUTSIDE OF U.S .. 
 (914) 425-1535•••ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE•••CANADA AND MEXICO 
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li()W MA~~ [)() ~()U liAVI: Ll:r=T? 
*THE ULTl MATE INVENTORY SYSTEM 

VERSA00 

INVENTORY 
* HANDLES ALL INVENTORY FUNCTIONS 

* QUICK PERIODIC SUMMARIES AND REPORTS 

* PERFECT FOR PERSONAL OR BUSINESS USE 

*EXPANDS TO HANDLE LARGE CORPORATE INVENTORIES 
1	 1 1rnIT:if~ "11i11w;1 111:.1:~ ·~11l~ :;·;mJ.11~1 • \ 1111. 1111r:. 'H~ • 1.~U ~ '~J 0 

• nc1:1u~'.<l .. t1 • ~~~1rn;)~t) • rom~~rkrn* 

1f11d .. 1;;&:11::;~J!lM:[~-1wIT r:Jl%:11u:: 11:;11111;m~n1nm1~~ 


"TRS-80 is atrademark of Tandy Corp. · 'APPLE is atrademark of Apple Corp. -"1.8.M. is atrademark of 1.8.M.Corp. -·mox is atrademark of Xerox Corp. - "lTARI is alrademari of Atari Inc. 


lif)W IT Wf)~I\§ •••• 
VERSAINVENTORY is a complete menu driven inventory control system. It keeps track of all 
information related to how many of a particular item you have. It prints all necessary inventory 
reports and gives you instant access to any inventory item_ VERSAINVENTORY allows the user 
to stay in touch with items that directly affect sales. Update INVENTORY through easy MENU 
driven processes_ · 

• 	 VERSAINVENTORY allows the user to instantly add to or deduct from 


INVENTORY. (IF YOU WANT IT TO) 


• 	 VERSAINVENTORY handles reorder point levels. (IF YOU WANT ITTO) 

• 	 VERSAINVENTORY gives period-to-date and year-to-date sales reports. 


(IF YOU WANT IT TO) 


• 	 VERSAINVENTORY can be linked to VERSARECEIVABLES and 


VERSALEDGER . (IF YOU WANT IT TO) 


• 	 VERSA INVENTORY gives all standard INVENTORY REPORTS. (IF YOU 


WANT IT TO) 


• 	 VERSA INVENTORY instantly values your INVENTORY. (IF YOU WANT 


IT TO) 


• 	 VEASAINVENTORY HAS AN ALMOST UNLIMITED CAPACITY . 

T o figure out estimated VERSAINVENTORY limitations, just multiply 8 by the number of kilobytes of disk 

storage available For example, the store capacity on a TRS-80 MODEL 11 disk drive is SOOK. That will allow 

the user to have about 4,000 inventory items on record . This total is an estimate and depends on how you 

set up your inventory system. 

VERSAINVENTORY HAS BEEN CREATED 

WITH THE FIRST TIME COMPUTER USER IN MIND 


NEW TOLL-FREE 

ORDER LINE 	 50 N. PA.SCA.CK ROA.0 
SPRING VALLEY, NEW YORK 10911 (OUTSIDE OF NY STA.TEI HOUR ' ....~~24 ORDER { _ . · 

.t.00 $3. DO FOA SHIPPING IN UPS ARE .t.S (800) 431-2818

.t.00 J4.DCI fOA C.0 .0 . OR NON-UPS .t.RE.t.S LINE . 

.t.00 $5. DO l 0 C.t.N.t.O.t. .t.NO MEXICO 
AOO PltDP!R POST.t.GE OUTSIOE OF U.S .. 9

"" (914) 425-1535 C.t.N.t.D.t. .t.ND MEXICO 	 •••A.LL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE*** 
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SO N. PASCACK ROAD 
SPRING VALLEY . NEW YORK 10977 

Micro Systems Software 
(800) 327-8 724 

(OUT SIDE O F N Y STATE) 

" ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE• • (800) 431-2818 (914) 425-1535 .,.9 

MODEL JJI DOSPLUS READY NOW! Thal'• right! l>OSPLUS 3.) for the MODEL Ill is available now. We have our MODEL Ill , 
and now you can ha ve o ur DOS. All the great features of our popular MOl>EL I DOS, plus Single or Double Density Operation. The best gets better ! 
Order now, and soon your MODEL Il l will be all the computer ii can be. Expe rie nce euellence. hperifmce DOSPLUS. S14fJ.fJS 
DOSPLUS! T!ie flagship of the Micro-Syste ms line. This is the BEST d isk ope rating system currently avai lable. It offers you all the features you 
could ever use, speed, reliability, and much more! Full support o f va riable le ngth records. No more inte rnal e rro rs during fil e ha ndling due to poorly 
written operating systems. Allows use of ISAM technique. Supports 35-80 track dr ives. The two operating systems are basically the same. Howe ve r, 
Dosplus 3.4D will o pe rate d o uble de nsity. The do uble de nsity l>OS has so'mt' diffe re nces peculi ar lo do uble de nsity o pe ration. Both syste ms o ffe r DOS 
commands fro m BASIC, BASIC re num, and BASIC program compressor. DOS utilities include a sector display/ mo dify program, a utility to purge fi les, 
AND a utility to restort' puriied o r killed file s. Free space map and the most comprehe nsive dir ectory o n the marke t. Try it and you'll ne-ve r use anything 
e lse. All this and much more for only $149.95 e ither syste m. 

THE ORIGINAL OOSPLUS CONTAINS ALL OF THE 
FOLLOWING FEATURES ..... 

1) Radio Shack compatibility -pt.,\JS *"' 7 MORE UTILITIES ** 
2) Error free variable length records 

1) Single drive copy3) Full tower case detection and support 
2) Restore (dead filesl4) Repeating keyboard with NO keybounce EVER 
3) Purge (unwanted f il es) 5) Shift [OJ typewriter keyboard option 
4) Clearf1le (destroys data by writing zeros to file)6) Execute only protection feature for BASIC programs 
5) Transfer (moves al l user files from one disk to another)7) Automatic track support for 35 throug h 80 track drives (rrnxed) 
6) Spooler (allows printing of text while freeing up the CPU)8) Device 1/ 0 handling with FORCE command 
7) Crunch {Basic program compressor)9) Supports hrgh speed clock modification (up to 4 .0mhz) 

10) Supports mixed mode (single & double density) automatically 
t 1) Allows disable-enable to break key 
12) Allows user to define step rate per d11ve and re-configure system disk NOW DOSPLUS 3.4 ADDS THESE NEW 
13) Allows for efficient use of double-headed drives 
14) Built in screen printer (shift [CLEARJ with [B REAKJ key abort ADDITIONAL FEATURES .. 
15) Mul tiple command chaining with " DO" 
16) Built 1n memory test with CLEAR command 1. BA SIC array sort - rnult 1 key. mu lti array
17) New printer driver which allows complete forms control and paging 

18) Automatic serial printer driver with optional auto linef eed 2. Tape/Disk - Disk/Tape utility (with relocator) 

19) Execute any DOS command from BASIC and return to BASIC 3. Input@ (controlled screen input)

20) Free space map of disketle with opti onal output to printer 

21) Copy w ith variable length files 4. Random access and ASCII modification on 

22) Comp lete RS232 control from keyboard with status check Diskdump 

23) Create and pre-allocate tiles fron1 DOS 
 5. BAS IC checks fo r active 'DO'24) Display current date and t ime from DOS 

25) More information from Directory with optional print er output 6 Backup and Format from a 'DO' file 

26) Enter DEBUG with shift [BREAK] to allow use of [BREAK] from BASIC 
 7. Much improved Backup (More reliable)27) New DISKDUMPI CMD sector display / modify program (works with fllespecs1 

28) New DISKZAP/CMD single/double density disk editor 8. 1/0 package much faster (disk access time 

29) New BACKUP (more reliable. no more pack ID check) 
 reduced)
30) New FORMAT (more reliable , no need to bulk erase disk first) 

3 t) New MAP ut1l1ty (maps out disk . showing where files are located) 9. Repeat last DOS command wi th '/' ENTER 


10. Short di rectory (fi le name and exten sion)pt.,US New DOSPLUS Z80 available 
Extended Disk BASIC 11 . Short directory of Model Il l TRSDOS disks 

1) Faster loads and saves 12. Single file convert from Model Ill TRSDOS 
2) BASIC Reference utility (lines . vanables. keywords , printer option ) 

3) BASIC Renumber utili ty (renumber section of text . block text move ) 13. COMPLETE device routing supported 

4) Shorthand features for almost ANY direct command (LOAD. SAVE. etc ) (DOS and BASIC) 

5) Shorthand features for editing (listing and editing w ith single key) 
 14 Ability to save BASIC programs d irectly to6) CMO"M" instantly displays curren t ly set variab les 

7) Global search and replace in BASIC text another machines' memory (if equ ipped wit h 

8) Line prin ter TAB to 255 Dosplus 3.4)

9) OPEN" E" to end of sequential file (for ou!put) 
 • Plus many more improvements10) DI (delete and insert text hne) 


11) DU (duplicate text fine ) • Includes the new expanded easy to read 

12) ... R'· & ". V" options after LOAD and RUN (files open & save variab le) 

13) OPEN"D" allowed (Model II compatible) equal to OPEN"R " 
 200 + page users guide 

14) DOS commands from BASIC • Also includes the new DOSPLUS ZBO 

15) Automatic . error-free variable length records d isk basic VER 1 .6 

16) Single step execution with TRON (fabulous for debugging) 

t 7) CRUNCH (BASIC program compressor) 

18) New TBASIC (t iny BASIC) offers ful: BASIC commands 

19) TBASIC and DOSPLUS together only use BK of RAM (40K left 1n 48K TRS-80) 


Dealers Call 

..- See Lis i of Adver11sers on page 354 80 Microcomputing, May 1982 • 201 



•••EVERYTHING FOR YOUR TRS~80"'• • • 
MODEL I, MODEL II U MODEL Ill _.9 

• TRS-eo·· is a trademark of Tandy Corp 

•A ll orders processed within 24 Hours 
• 30-Day money back guaran tee FROM • Add $3 .00 for shipping in UPS Areas 

• Add $4 00 for C.O.D. or NON-UPS Areas 
• Add $5.00 to Canada or Mexico 
• Add exact postage to all other countries~ RACET COMPUTES ,~ 

***ESSENTIAL UTILITY PROGRAMS FOR EVERY TRS-80 OWNER *** 

••• ALL PROGRAMS ARE WRITTEN IN MACHINE LANGUAGE 
•••ABSOLUTELY NO KNOWLEDGE OF MACHINE LANGUAGE IS NECESSARY TO USE ANY OF THE UTILITY PROGRAMS 
•••EACH UTILITY PROGRAM IS CALLED UP FROM BASIC USING THE SIMPLE BASIC COMMANDS PROVIDED 
•••EACH UTILITY PROGRAM COMES WITH A RACET COMPUTES INSTRUCTION MANUAL 
'"EACH INSTRUCTION MANUAL INCLUDES SEVERAL EXAMPLES OF UTILITY USAGE 
•• •EACH UTILITY ALLOWS THE USER TO PERFORM CERTAIN BASIC OPERATIONS TEN. TWENTY OR MORE TIMES FASTER THAN THE 

EQUIVALENT BASIC ROUTINE (FOR EXAMPLE. GSF CAN SOR T AN ARRAY OF 1000 RANDOM NAMES INTO ALPHABETICAL ORDER IN 
UNDER 9 SECONDS!!) 

GSF (GENERALIZED SUBROUTINE FACILITY) 
• SORTS 1000-HEMENT AF<RAYS IN 9SECONDS 
• 	SORTS UPTO !~ARRAYS SIMULTANEOUSLY 1MIXEDSTRING. FLOATING POINT AND 

INTEGEA! 
• 	 SORTS SINGLE OR MULTIPLE SUBSTRINGS AS ASCENDING OR DESCENDING SORT 

KEYS 
• READ AND WRITE ARRAYS TO CASSETTE 
• COMPRESS AND UNCOMPRE SS DAT A IN MEMORY 
• ~OVE ARRA Y5 IN MEMORY 
• DUPLICATE MEMORY 
• FAST HORIZONTAL ANO VER TIC:AL LINES 
• 	 SCREEN CONTROLS FOR SCROLLING THE SCREEN UP DOWN. LEFT RIGHT AND FOR 

GENERATING lNVEFlSE GRAPHIC DISPLAYS 
• ADDS PEEKS AND POKES iMOD·ll VERSION ONLY! 

MODEL-I VERSION "''' $25 00 
MODEL-II VERSION .. , , , , .. , , ......... , , , , .. ... . .. .... . .. . . . "' ' ' $5000 
MODEL· lll VERSION , , . .. . 530 no 

DSM (D ISK SORT MERGE) 
• SORT AN 85K DISKETTE IN LESS THAN THREE MINUTES' 
• SORT5 LARGE MULTIPLE DISKETTE FILES ON A MINIMUM ONE DRIVE SYSTEM 
• ALL RECORDS ARE PHYSICALLY REARRANGE[; NO KEY FILES ARE REOUIREO 
•	 SORTS RANDOM FILES CREATED BY BASIC. INCLUDING FILES CONTAINING SUB· 

RECORDS SPANNING SEC TORS 
• SORTS ON ONE OR MORE FIELDS IN ASCENDING OR DESCENDING ORDER 
• FIEI OS MAY BE STIRNGS INTEGER BINARY INTEGER DA >LOA TING POINT 
• 	 THESQRTEOOUTPUTFILEMAYOPTIONALLYHAVEFIELDSDEI ETED REARRANGED 

OR PADDED 
• SORT COMMANDS CAN BE SAVED FOR REUSE 
• SINGL£ SORT MEflGE OR MIXED SORT MERGE OPEP.ATIONS MAY BE PERFORMED 
• 	SORTED OUTPUT MAY BE WRITTEN TO A NEW FILE OR REPLACE THE ORIGINAL IN· 

PUT FILE 

KFS-80 (KEYED FILE SYS TEM ) 
• CREATE ISAM FILES llNDEX SEQUENTIAL ACCESS METHOD1 
• ALLOWS INSTANT ACCESS TO ANY RECORD ON YOUR DISKE l l E 
• 	 INSTANTLY RETRIEVF RECORDS FROM MAILING llSTS INVENTORY. ACCOUNTS 

RECEIVABLE OR VIRTUALLY ANY APPLICATION WHERE Rl\PID ACCESS IS RE
QUIRED TO NAMED RECORDS 

• 	 PROVIDES THE BASIC PROGRAMMER THE ABILITY IORAPIDL Y INSERT OR •CCESS 
KEYED RECORDS IN ONE OR MORE OAT A FILES 

• R~CORDS ARE MAINTAINED IN SORTED ORDER BY A SPECIFIED KEY 
• RE CORDS MAY BE INSERTED OR RETRIEVED BY SUPPl YING THE KE 'f 
• RECORDS MAY BE RETRIEVED SEOUENTIALL YIN SORTED ORDER 
• Rl\f'ID ACCESS TO ANY FILE REGARDLESS OF THE NUMl3ER OF RECORDS 
• 	 MULTIPLE INDEX FILES C:AN BE EASILY CR EAT ED WHICH ALLOWS ACCESS OF A 

SINGLE DATABASE BY MULTIPLE KEYS 1FOA EXAMPLE BY BOTH NAME AND ZIP· 
CODE ) 

MODEL-I VERSION. ' $10000 
MODEL- II VERSION "'" "" " " $17500 
MODEL -111 VERS ION . ... . ... . ....... . ........ . ............... $10000 

MAILLIST (A MAILING LIST DATABASE SYSTEM) 
• 	 IDEALLY SUITED FOR ORGANI ZA TION MAILING LISTS. PERSO NAi. AODAESSBOOK, 

OR MAILING LISTS BASED ON DATES SUCH AS REMINDERS FOR BIRTHDATE5 OR 
l)UES PAYABLE 

• USED ISAM (INDEX SEQUENTIAL ACCESS METHOD I l'OR AAPID ACCESS TIMES 
• 	 VOUR tjlAllllST CAN ALWAYS BE SORTED AND IAAINTAINEO BY UP TO FOUR INDEX 

FILES tFOR EXAMPLE_NAME. ZIPCOOE DATE AND NUMBER! 
• MAILLIST ALLOWS UP TO JO ATTRIBUTES TO BE SPECIFIED !TO BE USED IN SEL· 

ECTION OF SPECIFIED RECORDS WHEN GENEAATING REPORTS OR MAILING 

LABELS 
• MAILLIST SUPPORTS BO TH 5 OR 9-DIGI T ZIPCODES 
• 	 PRINT ING MAY BE STARTED OR ENDED AT ANY POINT IN THE LIST THE USER CAN 

SPECIFY FIELDS OR CODES TO BE PRINTED 
• 	 CAPAC! 1Y IS 600 NAMES FOR MODEL·1.3500 NAMES FOR MODEL II 38 000 NAMES FOR 

MODEL 11 WITH HARO DISK DRIVF 1200 NAMES FOR MODEL ill 

MODEL-I VERSION . '. ' . .. ' .$75 00 MODEL  I VERSION. .. , $7500 
MODEL · II VERSION ..... ... S15000 MODEL -II VERSION , . .•• $1~0 {)() 
MODEL-Ill VERSION . , , . , , .... . ' ...•• '.' .•• ' £90 00 MODEL-Ill VERSION ''' .$75.00 
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COMPROC (COMMAND PROC ESSOR) 
• 	 AUTO YOUR DISK TO PERFORM ANY SEQUENCE OF INSTRUCTIONS THAT YOU 

NORMALLY GIVE FROM THE KEYBOARD IFOR EXAMPLE, INSERT THE DISKETTE. 
PRESS THE RESET BUTTON. YOUR COMMAND FILE COULD AUTOMATICALLY SHOW 
YOU THE DIRECTORY. SHOW THE FREE SPACE ON THE DIKSETTE. LOAD A MA· 
CHINE LANGUAGE SU81l0UTINE. LOAD ftASIC. lOAD AND AUN A BASIC PROGRAM 
AND SELECT A GIVEN ITEM ON YOUR MENU ALL WITHOUT TOUCHING THE KEY· 
BOARD• ) 

MODEL-I VERSION ............ .. 
 . ..... ' . ' ... ' ..... .. $20.00 
MODEL -Ill VERSION ........ .... .. .. ... S30 oo 
NOT AVAILABLE 'FOR MOOEL· ll 

DISCAT (DISKETTE CATALOG SYSTEM) 
• 	 THIS COMPREHENSIVE DISKETTE CATAl OGUING/INDEXING UTILITY ALLOWS THE 

USER TO KEEP TRACK OF THOUSANDS OF PROGRAMS IN A CATEGORIZED LI· 
BRARY FILE INCLUDES PROGRAM NAMES ANO EXTENSIONS PROGllAM LENGTH . 
DISKETTE NUMBERS ANO FREE SPACE ON EACH DISKETTE KEEP A COMPLETE 
CATALOG OF THE DIRECTORIES ON A LL YOUR D ISKETTES IN ALPHABETICAL 
ORDER (SORTED ON EACH DISKETTE , OR COMPLETE ALPHABETICAL LIST OF 
PROGRA MS ON ALL YOUR DISKETTES! 

MODEL-I VERSION .. ...... . ................... , ............ .... ..... ...... .....$50 00 
MODEL-Ill VERSION .. .. • • .. .. .. .. . .. .. .. .. .. .. .. . .. .. .. .. .. .. . . .. . .. .. .. S50 00 
MODEL-II VERSION iSE~ MODEL-II UTILITY PACKAGE) 

BLINK (BASIC LIN K FACILITY) 
• LINK FROM BASIC PROGRAM TO ANOTHER SAVING ALL VARIABLES 
• 	 THE CHAINED PROGRAM MAY EITHER REPLACE THE ORIGINAL PROGRAM OR CAN 

BE MERGED BY STATEMENT NUMBER 

MODEL -I VERSION ....................... .. .. ...... . $25 00 
MODEL-Ill VERSION ................................................... __ ..sso ()() 
MODEL·ll VERSION !SEE MuDEL-11 UTILITV PAC~AGEI . .$30 ()() 

INFINITE BASIC 
• ADOS OVER 80 COMMANDS TO BASI C 
• 	 SORTING STRING CENTERINGi AOTA TIONI TAUNCATI ON JUSTo~ICA TION DATA 

COMPRESSION STRING TRANSLATION /COPYING SCREEN DISPLAY SCROL L
ING . MATRIX OPERATIONS SIMULTANEOUS EQUATIONS ! THROUGH MATRIX 
INVERSION) DYNAMIC ARRAY RE SHAPING 

MODEL·I VERSION .. , . .. .. . .. .. .. . .. . .. . . .. .. .. .. . .. .. .. .. . .. .. .. .. . .. .. .. $50.00 
MODEL·lll VERSION , .... ., ........... , .... . .. ... .. .. .. .. . . .. . .. .. .. .. .. .. . .. $60 00 
NOT AVAILABLE ON MODEL·ll 

INFINITE BUSINESS 
• ADD ON PACKAGE TO INFINITE BASIC <REQUIRES INFINITE BASICJ 
• ADDS PACKED DECIMAL ARITHMETIC WITH 1?7 DIGIT ACCURACY l•.O.'. I 
• 	 COMPLETE PAINTER PAGINATION CONTROLS AUTO HEADERS FOOTEAS ANO 

PAGE NUMBERS 
• 	 BINARY SEARCH OF SORTED AND UNSORTED ARRAYS (INSTANT SEARCH OF AN 

ELEMENT WITHIN AN ARRAY) 
• HASH CODES 

MODEL-I VERSION ................. . .. . .$3000 
MODEL·lll VERSION ................................. .. .$3000 
NOT AVAILABLE ON MODEL-II 

REMODEL-PROLOAD 
•	 THE ULTIMATE AENUMftERING PROGRAM RENUMBERS ALL OR PART Of A PRO

GRAM !ALLOWS PARTIAL RENUMBERING IN MIDDLE OF f·ROGRAMS ) 
• PARTIAL OR COMPLETE MERGE OF TWO CASSETTE PROGRAMS 

MODEL-' VERSION ............................................. . .. . .. .. S35.00 
MOOEL· lll VERSION ............................... . . .. 535 00 
NOT AVAILABLE ON MODEL-II 

COPSYS 
• 	 COPY ANO VERIFY ALL MACHINE LANGUAGE !SYSTEM) TAPES WRITTEN IN STAN[J

ARO FORMAT IF YOU BUY A MACHINE LANGUAGE PROGRAM COPSYS ALLOWS 
YOU TO EASILY COPY THE PROGRAM ONTO ANOTHER CASSETTE AS A BACKUP 

MODEL-< VERSION ................. - .. .. .. .. .. .. .. ... .... ..... .. ... ....... $1$.00 
MODEL-Ill VERSION ....... ... .............. .. .. .. .... .......... ... ............. $21).00 
NOT AVAILABLE ON MODEL· ll 

HSDS HARD DISK DRIVE SOFTWARE 
• MAKES TRSOOS COMPATIBLE WITH MOST HARO DISK DR IVES. 
• ADOS MANY EXTRA FEATURES TO TRSDOS .,,,,.,. . . ' " .. " $400.00 

MODEL II FASTBACK - FULL DISK BACKUP 
IN 55 SECONDS 

IN BUSINESS TIME IS MONEY, ANO ONE BACKUP IS WORTH A THOUSAND TEARS. 
• WORKS ON SYSTEMS WITH 2 OR MORE DRI VES 
• CAN R~PLACE YOUR EXIS TING TRSDOS 1 2 or 2 0 BACKUP UTILITY 

MODEL II ONLY ............. , ... .. .......... - ... . ...... $75.0IJ 


MODEL-II UTILITY PACKAGE 
• ESSENTIAL FOR EVERY MOD· ll OWNER 
• 	 RECOVER ANO REPAIR FILES ANO DIRECTORIES IBY JUST ENTERING A SINGLE 

COMMAND) 
• 	 xCOPY SIMILAR TO COPY BUT CAN COPY ANY NUMBER OF FILES AT ONE TIME 

FASTER ANO MORE ACCURA TE THAN COPY SINCE RECORDS ARE COPIED IN 
GROUPS RATHER THAN ONE RECORDS AT A TIME USING XCOPY YOU CAN COPY 
FILES THA 1 CA N NOT BE COPIED USING THE COPY COMMAND 

• 	 SZAP PROVIDES THE CAPABILITY TO READ AND MODIFY ANY SECTOR ON A 
DISKETTE 

• XHIT CAN BE USED TO REPAIR A DISKETTE DIRECTORY 
• 	 OCS DIRECTOR CATAL OG SYSTEM IS A UTIL ITV FOR THE MANAGEMENT OF USER 

DISKETTES SETS OF A MULTIPLE DISKETTE DIRECTORY FILE !WITH UP TO 1200 

INDIVIDUAL FILE NAMESJ ALLOWS SELEC TIVELY LISTED OR PAINTED LISTS OF 
DIRECTORY FILES IN COMBINED SORTED ORDER (FOR EXAMPLE. LISTED ALPHA 
B~TICALLY BY DISKETTE OR A COMPOSITE ALPHABETICAL LIST OF ALL YOUR 
OISKETTES 1J 

• 	 DEBUG II ADDS SEVERAL FEATURES TO THE PRESENT TRSOOS DEBUG UTILITY 
INCLUDING SINGLE INSTRUCT ION CYCLE AUTO <LOOP) BREAKPOINTS, SUB
t<OU TINE CALLING. BREAK-KEY DETECTION ANO MANY OTHERS 

MODEL-II ONLY 	 ....... s1sooo 


MODEL-II DEVELOPMENT SYSTEM 
• TH IS PACKAGE IS A MUST FOH ASSEMBLY LA NGUA GE PROGRAMMER S 
• 	 INCl. UDES THE MICROSOFT EDITOR ASSEMBLER Pl US WITH ENHAN CEMENTS FOR 

THE MODEL-II 
• A COMPLE TE DISASSEMBLER 
• SUPEAZA~ FOR READING AND MODlFY ANY SELECTOR ON A DISKETTE 

MUOEL·ll ONLY 	 • _., ............. $125 ()() 


MOD-II BASIC CROSS REFERENCE UTILITY 
• 	 LIST OR PR INT A SORTED CRO SS REFERENCE TO ALL NUMBERS OR VARIABLES 

WITHIN A PROGRAM 
• 	 LIST OF PRINT ALL L INE NUMAERS CONTAIN ING A SPEClflED STRING Of CHAR

ACTERS 

·MODEL-II ONLY ...... . 	 $00 00 

•••ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE" " 

END USERS 
CALL: 

50 N. PASCACK ROAD 
SPRING VALLEY. NEW YORK 10977 

NEW TOLL-F REE 

ORDER LINE 
r---- (OUTSI DE OF NY STA TE> -

24 ORDER 
HOUR 

~ADD S3~~~~!IP~~~~:~2~LINE ADO S4.00 FOii C.0 .0 . OR NON· UPS AREAS 
ADD U .00 TO CANADA ANO loo!EXICO

(914) 425-1535 ADD PROPER POSTAGE OUTSIDE OF U.S .. 
CANADA ANO MEXICO 

FOR DEALER ~ RACET COMPUTE~ ~ INFORMATION CALL: 

1330 N GLASSEL. SUITE M. ORANGE CA 92667 
{714) 997-4950 
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~s~ ,~~~-., GENERAL ACCOUNTING SYSTEM For TRS-80'w 

9~q~~~ ... ~~q\W-
~f)~~ ~................... 


S.B.S.G. has created the first completely user-configurable accounting system 
available for the TRS-80'". 

User configurable? Each S.B.S.G. General Accounting System Module (except 
Order Entry) can be operated independently. or any of the modules can be 
combined in any configuration. providin(j a complete. coordinated system to 
fit the needs of your business. 

The S.B.S.G. System allows you the maximum efficient use of available disk 
space. Each module will run on a slilndard I disk drive system (except for Model 
I systems. which require 2 drives). As you add more disk drives to your system. 
the amount of on-line data storage increases. Now here·s an important fact . . .. 
the SB S.G. Genera l Accounting System .. spans" your disk drives - that means 
that you can instantly access your data on any of up to 8 disk drives at any 
time' Since your S.B.S.G. Accounting System is user-configurable. it will work 
With I. 2, 3. 4 or more disk drive systems .. and it is fully compatible with most 
hard disk dnve systems (at additional cost). 

and more. All data is maintained and reported by month. quarter. year and 
previous three quarters. T ransact1ons may be entered via direc1 posting and 
external posting generated by NR. A/P. Payroll -· or any other user source. 

fication or deletion 1nvo1Ce and allows for progress payment. The transaction 
1nformat1on includes: type of A/ R transaction . PO. r . description of P.O .. 
billing date. general ledger sales account ,., invoice dmount. shipping and 
transportation charges. tax charges. payment. and progress payment informa· 
tion . Reports include: su111mary or detail listing of invoices not yet billed, open 
items (unpaid invoices). dosed items (paid invoices). and aging. Sliltements 
may be printed dt any time and follow !he format of nallonally available forms. 

ordered. extension. taxable or not. Ii also allows the user lo enter. display and 
correct invoice totals. nol1ng lhe invoice subtotal. taxes. shipping and handling. 
with disbursement up to 5 Generill Ledger accounts: print a transaction report: 
maintain a terms code file in the system: update Account Receivable and 
generate summary report totals. It automatically coordinates to the Inventory 
Module (if used) to determine description. pnce and out of stock status. and to 
immediately deplete inventory stock. Price fields are easily modified to inc lude 
percent or dollar discount 

or even spec1nc invoice>. The reports include open item listings and closed 
item listings (both detail dnd summary), debit and credit memo listings. ag ing. 
check register report (to give an audit trail of checks printed). and vendor listing 
ilnd vendor activity. Update reports are useful for audit trails and checking for 
accuracy. Checks mdy be printed at any time and follow the format of nallonalty 
available forms. 

pnntmg of rejXlrts and checks State and Federal Tax chdnges are easily im· 
plemented by the user via menu prompting. In its link to General Ledger. each 
employee's payroll information is distributed to as many as 12 different GL 
accounts: system dutomatically posts to cash account. 

coding up to 9 sales people. Available reports include inventory master list. 
price listings. pt!riod and year·to·date ~ales . stock status. minimum reorder 
point and commission information. 

G 
 EXPERIENCE SHOWS 

S.B.S.G. 


Has Over 

11,000 

Installed Systems! 

General Ledger 

The General Ledger accounting system consolidates financial data from other 

accounting subsystems 1n an accurate and timely manner Major repon.s ·1n· 

elude Trial Balance. Income Statement. Balance Sheet. a user-defined report. 


Accounts Receivable 

The objective or a computenzed A/ R system 1s to prepare accurale and timely 

monthly statements to credit customers. Management Cdn generate informa· 

t1on required to control the dmount of credit extended and the collec1ion of 

money owed in order to maximize profitable credit sales while m1nimiZ1ng 

losses from bad debts. This system is invoice-oriented. Invoices can be entered 

before they're ready for billing. after bill ing. or even after they are paid. Accounts 

Receivable allows entry of new invoices. credit memos. debit memos. or mo& 


Order Entry 

The Order Entry Module was designed as a supplement to the An:ounts 

Receivable Module. and will not operate independently. Th1> system allow> you 

to add. change. delete. list and print invoices. apply an invoice to correct custom· 

er account; generate computer assigned 1nvo1ce numbers: note type (1nvo1ce 

credit memo. debit memo). record customer order number. invoice date. 

shipping date. FOB location. method of shipping. salesman. and payment 

terms: print selected number of shipping labels: enter. display and correct 10 

lines of data per invoice. noting the part number. description. pnce. quantity 


Accounts Payable 

The Accounts Payable system recei,es data concerning purcha,es from 

suppliers and produces checks in payment of outstanding mvo1ces. Several 

reports are available to supply information needed for the analysis of pdyments. 

expenses. purchases and cash requirements. The Accounts Payable system is 

invoice-oriented. It handles new invoices. credit memos and even debit memos 

and allows modification and deletion of 1nvo1ces. The llei<.ible check cdlculdt1on 

procedures allows checks to be calcu lated for a set of vendors. specific vendors 


Payroll 

Payroll involves many complex ca lculation; and the production of repon.s and 

documents. many of which are required by government dgenc1es The Payroll 

system performs all necessary payroll tasks including file maintenance. pay data 

entry and verification. computation of pdy dnd deduction amounts. and the 


lnventol}' 

Si.atus reports and minimum reorder repon.s help to reduce the potential hazard 

of oven.tocking which result.5 in cash Oow problems. ProcJrdm selection allows 

the user to store data for inventory located dt up to five •eparale sites {d1v1sions). 


H & E COMP<JTRONICS Give.s A JO·Day Money Back Guarantee On All SBSG Product 

Model I, 48K and 2 Disk Drives . .. $195.00 Per Module Model II, 64K ... .. ............... $295.00 Per Module 

Model Ill, 48K ......... . ......... $195.00 Per .Module Sample Report Printouts . . . . . . . . . $ 10.00 


DEALER INQUIRIES ONLY: USER ORDERS: 
NEW TOLL -FREE

SMALL ORDER LINE 
oL.V l~ IO t Uf I'<~ ST ArrBUSINESS (800) 431-2818 HOUR ~ 

24 O RDER ~ 
b CAHLISl ~. HOAD 

SYSTEMS 
SO N . PASCACK ROAD LINE 

•u.: u~•vill\" ' .."""" ',.•·"'!> •.,1-"\ 
WESlTORD. MASS 1ll1lllb !>76:! GROUP •I>'-' I•~ 00111 t U f) <Jiii lroO... U"~ 1.fll A'SPRING VALLEY, NEW YORK 10977 (914) 425-1535 II.DU I ~ IXI tO t l.lro.6r:IA .6"'0 lllE 11tC 

•oo ..~o"t~ ..ou.ua ou n•O[ a•'·, 
···.All PRICES A.NO SPCClflCA TIONS SUB JE C r TO CH ANGE · ·· C.t.""A O.l. U•PMU•l O 

(till I 692 :lHllO 
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COMMONICATIONS SYSTEMS 
Small Business Systems Group markets a complete line of software which inter· 
faces the TRS.BO'" with ANY computer that communicates in ASCII. This family 
of products offers both terminal and host capabilities to users with even the 
most minimal hardware configurations. There has been wide interest in these 

ST80·111'" -- The Ultimate Communications System 
The "state of the art"" in communications processors, designed for complex 
commercial applications. Included in this package is a set of programs that 
allow your TRS.BO'" to talk to a timesharing computer, transfer files to and from 
your central business computer, and customize your ST80·111 to your specific 
application. 
Features Include: Selectable RS232 Setting • Help Display• [cha Feedback 
•Job Log (LOOS Mod I, Mod Ill)• 2-User Translation Tables• Auto Logon • 
10 Function Keys (Definable)• RUBOUT Key (Definable)• Warm Restart• 
Automatic l.D. • True Break • Direct Cursor Addressing • DOS Command 
Support • Trans'T1it Line Feed • Printer Support • Video Display Modes: 

FORaM-80'" ·· Communications Network 
With Bill Abney·s hot new communications product. you and your TRS-80" 

can become part of one of the fastest growing communications networks in the 

country: your computer becomes an on-line bulletin board system: users can 

leave messages. get messages. swap information: exchange Vis1Calc' " reports. 

charts. graphs or other correspondence with other compute" 

Features Include: Secunty System• Constantly displdyed l1mf' 1n use figure• 


ST-80-PBB'" ·· Personal Bulletin Board 
A small yet powerful bulletin board for th<: individual to gather and leave electro· 

nic mail. Messages reside in data base 1n memory. eliminating th" r>roblem of 

scanning magnetic media. 

Features Include: Pas>word Security System • f-our leveb ol An:e"··Guest. 

Member. Owner. Operator• User Log• Four message types• Smart reverse 


ST-80-CC'" ·· Communications Center 
More than a personal bulletin board. this 1s a complete commun1cJl1uns system 
for low to moderate traffic. Like ST80-PBB'" it supports four level' of usc-1' and 
four levels of messages with text editing and reverse scan ol me,sages. 
Additional Features Include: Transmit same message t() many individuals 
•Auto logon and mul~ple command scanning• Print messages on line printer 

MouseNef" ·· Advanced Bulletin Board System 
Designed to accommodate high volume traffic. lo operate simply enough lor 
novice users. yel is fasl and powerful enough for experienced Cdllers 
Features Include: Message' stored on disk 1n keyed file • Uses machine 
language subroutines for speed • Supports text editing commands • Help 
commands guide user• System bu lletins display each timed Lbt>r lofJS on• ..\II 

DELUXE PERSONAL ANANCE For TRS-80'" Model II 
This is a sophisticated and unique financial analysis pockdq~ "'·hich <"an be 
readtly c-ustom12ed to suit your personal financial situation It will · 

• Accept and apply transactions to user.formaned budqet categorh:> 
• Separate cash and check disbur,ements. 
• Allows up to ten category disbursements per rheck. 
• Credit 1ncomeidepos1ts accord1nq to source. 
• Search. corrc•ct or void che<"ks . 

products from ··comm buffs," the educational community, and bu9ineesea 
and individuals who need to communicate on a regular baal1. Our 
systems are among the most versatile and comprehensive on the market today 
for TRS·BO'" microcomputers. 

SCROLL. FORMAT, PAGE, REVERSE VIDEO (Mod II), CURSOR ON/OFF• 
Auto-answer • Autodial (certain modems)• Append to memory buffer• Big 
buffer for printer• Off hook I on hook• l 0 predefined ASCII strings in transla· 
tion tables.• Registered users include NASA, USN, UPS. Westinghouse. and 
many colleges. universities and major banks. 
Minimum Requirement.s: One disk drive. RS232-C. J2K Model I or Ill. 64K 
Model II. 

Model I or Ill . $15().00 

Model II . .. . ...... $250.00 


User F nendly • User Configurable or can be modified for custom application• 
Future updates and upgrades available to register owners• Multiple command 
strings• Non-technical user and operator manuals. 
11\inimum Requirement.s: TRS-80'" (3-drive Mod 2-drive Mod 1111 4BK. 
RS232·C. Auto-answer modt"m 

Model I or Ill .. $350.00 

scan lo view messages from most recent to oldest 
Minimum Requiremenls: l"RS·BO'" (Mod I or Ill). 16K. Level !I , Auto-answer 
modem. STBO·XIO Host Program (S50). RS232·C. 

Model I or Ill . . . . . . . . . . . . . . . $5().00 

save 1nessdges in memory bufler. maintain database without user intervenLion. 
Minimum Requirements: 1RS-BO'" CMod I or Ill). Level II. 4BK. one disk. Auto
answer modem. STBO·X I 0 Hosl Progra"1 (S50). RS232·C. 

Model I or Ill ....... st00.00 


me,-.age> are ddted. 

Minimum Requirement.s: TRS·80'" (Mod I or 111 i. 4BK. RS232·C. 3 Disks. Auto· 

answer modem. text editor t sue h as Scrips1tl 


Model I or 111 .. S295.00 

• M.<11ntain an occur alt• t·hel:k1ng accounl baldnce 

• Cancel returned cht-ek!, 
• Prov1dP m onthly ::i.urTirndrre~ of in\ome IJ~. t.•xpt·n..,es. 

• c~hJldle profit_; los,. 
• Surnrnarize d21td by Cdtt--qones. 

• Prov1de::i. up to ten "iav1ng~ dccount surnrildr1f'::i. 


Model II .... '75.00 


ACCESSIBILITY 
We dre here lo serve your after-purchase needs. You can 1vrld our Monthly 
Newslettcc co ntdinin>J c·urrent informat1tJ1> dbout S£3SGs products. Ou r New' 
letter " free to our customers and is a'a1idble at a m1n1m"I co5t to anyone 
interested in Microco'T1puters or call SBSG directly for Proqrammmg and 

:\ccount 1ng Support. We hdve B incoming lines or c.ill our COM"I\: M inonet 
£3ullelin Board: ID ,.. 70319236. FORUM-80" : 1617) 692-J97J. MouseNet'" : 
16 1716928121 . The Source. ''TCC 413. 

H & E COMP<JTRONICS Gives You A 30-Day Money Back Guarantee On All Modules 
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The Key Box 

LNW-80 Kit 

REVIEW 

How one man solved his RF! problem. 

LNW-80 


Richard L. Brocaw 
1850 Pearl Loop 
Bosque Farms, NM 87068 

Ipurchased my TRS-80 in 1978. Radio 
Shack's original design problems were 

compounded by my rural location. The RFI 
interference precluded its use in the ham 
shack. 

It seemed obvious I needed a hardware 
upgrade. The replacement had to be soft· 
ware-compatible with the TRS-80. I shopped 

around and decided on the LNW. I ordered 
both circuit boards. 

The Processor Board 

The circuit boards are silk screened and 
solder masked with plated-through holes. 
The processor board has a gold plated edge 
connector. 

Two views of the interior of the LNW-80 built by the author. The expansion board has been 
lifted out and laid back to reveal the processor board. The power supply is on the right side, 
and the fan RF/ filter and IC regulators with their heat sinks can be seen. Note the use of 
heavy wire to connect power to the expansion board. The expansion board shows the two 
piggyback boards: Percom Doubler and the programmable baud rate generator. The 
default RS-232 parameters are selected by switches seen at the lower right of the kevboard. 
The wires running off the picture on the left are remote vertical and horizontal position con
trols. The wire on the top right of the keyboard goes to the LEO power light. The small to· 
raids clustered around the power supply are used in place of jumpers to help reduce noise. 
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The Z80A processor chip runs at 4MHz. 
Most of the circuit design is a leap ahead of 
the TRS--80. The power supply has an off. 
board large filter capacitor. The design uses 
several IC regulators with overvoltage crow
bars and fuses for protection. This circuitry 
is clustered in one section of the board to 
keep heat from sensitive circuits. Heat sinks 
are mandatory on the regulators. 



"The LN W case is an 
attractive low profile cabinet 

made of heavy gauge steel . .. " 
There are 90 ceramic and 18 tantalum 

capacitors on the board with only 0.1 volt of 
noise on the plus five line. 

The memory design has Schmitt trigger 
devices on all lines; the address lines have 
series termination. The result is a quiet 
memory. 200 nS memories are required with 
the 4MHz clock. 

The character generator ROM can be a 
custom programmed 2716 or the TRS-00 
character generator. The new Radio Shack 
ROM with lowercase descenders also works. 

For the language ROMs the two or three 
chip Radio Shack set or LNW six chip set 
will do. For the six chip set the ROMs are 
2716s. The configuration is selected by a 
DIP switch of jumpers. 

The processor speed is slowed to 1.77 
MHz when the ROMs are accessed by in· 
serting wait states in the Z80. When run· 
ning the Basic interpreter, the speed in
crease over the TRS-80 is around 40 per
cent (depending on the application). When 
running machine language ROM indepen
dent software the LNW is more than twice 
the speed of the TRS-80. 

The LNW-80 allows use of a Radio Shack 
keyboard or the LNW keyboard. There are 
two connectors on the circuit board. U30 
and U34 must be removed to use the Radio 
Shack keyboard. 

Graphics 

The foremost feature of the LNW is the 
on-board inclusion of high density black 
and white and color graphics consisting of 
six additional 4116s with support circuitry. 
It is controlled by an OUT command to 
port 254. 

The graphics pixels use the same ad· 
dress space as the Basic ROMs, activated 
by an OUT to port 254 with bit 3 set. The 
command deactivates Basic making a ma· 
chine language driver necessary for 
graphics. This is fairly well documented in 
the manual. High and low resolution 
graphics and characters can be displayed 
at the same time. 

The screen is divided into an inner and ex
tended region. The inner region is 384 by 
192 pixels. The extended region is another 
96 pixels horizontally. Addressing for the 
two regions differs slightly. 

For color graphics either a color monitor 
or a tv with on-board RFI modulator is used. 
Outputs for an RGB monitor can be wired in. 
There are two color modes. The first gives 
you 128 by 192 pixels in eight colors. The 
high resolution mode gives 384 by 192 pix
els. The bandwidth for this mode requires 

an RGB monitor. The color graphics re· 
quires a custom programmed 82S23 ROM, 
available from LNW. The ROM contents are 
detailed in the manual. 

Drawbacks 

LNW lists a 24 by 80 character video 
screen In its advertising. This is a little de
ceptive. The LNW-80 has the capability of a 
24 by 80 screen by utilizing the high density 
graphics, but to get it you have to write a 
driver program. 

LNW's six chip ROM set costs $120. Con· 
sidering that 2716s go for about $6 each, I 
decided to program my own. But which ad· 
dress blocks go in which ROM socket? I 
called LNW and was told the Information 
was proprietary! Some schematic study 
and experimenting revealed the truth as can 
be seen in Table 1. 

The Expansion Board 

The expansion board is of the same high 
quality as the printed circuit board, except 
the gold plating costs extra. (The plating is 
worth it.) It has the same good memory de
sign and Schmitt trigger drivers. There are 
43 ceramic and 12 tantalum bypassing 
capacitors. 

The board also has a few drawbacks. 
The printer port works okay if the printer 

is only a few feet from the port. You never 
want to hook a long line to the output of a 
D-type flip-flop. My printer is 20 feet away 
and 74LS175 will not drive it. I had to add 
buffering. 

They cut corners on the RS-232 port. Wire 
jumpers select the default RS.232 parameters. 
Why not use a DIP switch? The baud rate is 
also a wire jumper, and is not software-select
able. You can change soldered jumpers about 
three times before the pads fall off or the 
plating pulls out. LNW should have added 
the one extra chip to make baud rates se· 
lectable. Or they could have laid out the DIP 
switch on the circut board. 

The RS-232 connector pads are spaced for 
a printed circuit mount right angle 25-pin con· 

IC Number ROM Name Address Boundaries 
(LNW Manual) Decimal Hex 

U75 A1 2- 4K 0800-0FFF 
U76 8 1 6-8K 1800-1FFF 
U77 C1 10-12K 2600- 2FFF 
U78 A 0-2K 0000- 07FF 
U79 B 4-SK 1000-17FF 
USO c 8-10K 2000-27FF 

Table 1. 

nector. Do not solder one on the board. When 
the board is in place inside the LNW cabinet 
there is no room to hook up to it with a plug. 
You also cannot use a straight connector. 
Besides, the connector pads are 16 inches 
from the nearest opening in the case. Use 
25-wire extension cord. 

The system expansion connector for out
side devices is at right angles to the back of 
the case. You have to take the cover off to 
use it. 

The Keyboard 

Here Is where the good designers at LNW 
went out to lunch en masse. The manual 
says the keyboard "is designed specifically 
for the LNW-00." The one I got was just a 
plain unencoded keyboard. A plastic bag 
with engraved key1ops was included with 
instructions to replace certain keytops with 
the new ones. One of the new keytops was 
engraved sideways! 

The key switches are the same wire 
finger switches that gave Radio Shack grief 
for so long. With this system, If you do not 
have a keyboard debounce fix, you will get 
keybounce in spades at 4MHz. 

The circuit board is one-sided, with a 
large number of wire jumpers on top of the 
board. The keyboard has to sit on them and 
is difficult to seat for soldering. 

Buy your keyboard someplace else. 
Radio Shack Model l keyboards are cheaper 
and superior. 

The LNW case is an attractive low profile 
cabinet made of heavy gauge steel with 
room Inside for both circuit boards, key
board, power transformer, a muffin fan and 
RFI filter. Unfortunately it Is overpriced. Build 
your own or buy a cabinet from Cramer. 

Conclusion 

The LNW-00 is, for the most part, a well 
designed, fast, effective computer. I use my 
LNW-80 with the Percom Doubler II and 
LOOS operating system. I have a time-ot
day clock, plotter controller, music board 
and eight-bit general purpose port attached 
to my expansion bus. I designed and install
ed a piggyback board for selectable baud 
rates on the RS-232. All ls working well. 

Building an LNW-80 is not a project for a 
beginner. The manual is informative, but 
this is not a Heathkit. • 

Mr. Brocaw was born in Oklahoma in 1944. 
He holds a BSEE from New Mexico State 
University and is now a senior systems an
alyst for Public Service Co. of New Mexico. 
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REVIEW 

Color Computer word processing. 

Telewriter 

Telewriter 
Cognltec 
704 Nob Ave. 
Del Mar, CA 92014 
$49.95 

Scott L. Norman 
8 Doris Road 
Framingham. MA 01701 

With Telewriter, Color Computer word 
processing becomes a big·league af

fair. Telewriter offers full-screen editing 
with many of the cursor control features 
found in professional text·editing pack· 
ages. It has most of the print forma1ting and 
cassette file handling features you might 
want, plus a few specialties of its own. 
Telewrite r employs a software·defi ned 
character set to put 24 lines of 51 charac
ters each on the video screen. That is a 
respectable fraction of a double·spaced 
text page and makes the full·screen editing 
meaningful. 

Full·screen editing is one of Telewriter's 
outstanding features. You can move the 
cursor, which marks your location for text 
entry or deletion, anywhere over the dis· 
played text. You can move it one space at a 
time, or whisk it along at high speed with 
the aid of control keys. You can also scroll 
the text in either direction. Finally, Tele· 
writer does not distinguish between text en· 
try, deletion, or editing modes. Type in your 
material and alter it as you go along if you 
like. You can see a significant amount of it 
at any time, so you get a good feel for how 
things are developing. 

This free-wheeling operating mode cou· 
pied with the real lowercase character set 
(which looks like 5 by 7 matrix printing), lets 
you spend most of your energy on thinking 
and composing. There is relatively little 
need to be concerned with control keys and 
the computer until you format the material 
for printing. I was relatively relaxed about 
using Telewriter for the first time. That part 
of the command syntax with which I did 
have to become concerned at the outset 
seemed to come along very easily. 
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"With Telewriter, Color 
Computer word 

processing becomes a 
big-league affair." 

Telewriter is a machine·language pro
gram requiring a minimum of 16K of RAM; 
32K are better in terms of text storage capa· 
bility, since Telewriter itself occupies over 
6,400 bytes. A 16K machine can store just 
over 2,200 characters, or less than two 
pages of average double-spaced text . With 
32K you can store about 18,500 characters. 
Of course, you can record the contents of 
the text memory on tape and chain together 
as many cassette files as you like, so the ef· 
fective capacity of either hardware config· 
uration is unlimited. 

Getting Started 

The program is supplied on cassette, 
recorded once on each side. The labeled 
side also contains a text file for demonstra
tion purposes. The documentation is quite 
complete and takes the form of two man
uals: a 27-page tutorial, which leads you by 
the hand through most of the program's 
features, and a 33-page reference manual , 
which treats the various commands in more 
detail. An additional sheet summarizing the 
commands is also furnished, and it makes a 
handy user's guide once you become 
familiar with Telewriter's operation. 

There are two menus: main and format. 
The main menu comes up when you load 
the program and give the EXEC command, 
and is used to read or save a cassette 
file, create or edit text in RAM. and per
form a few other chores. The format menu, 
which you access by entering the F com· 
mand , controls the printing format and in

structs the computer regarding the number 
of files to be chain printed. You can also 
embed many of the format menu's com· 
mands in your text in order to change such 
parameters as line spacings, mar 
gins, and printing fonts on the fly . Menus 
are displayed in standa•d reverse video, and 
most commands requi. e only a single-letter 
response (i.e .. you do not have to press 
Enter). Where additional input such as a nu
merical value for setting a printing param
eter is required, the familiar flashing Basic 
cursor appears at the appropriate spot on 
the format menu . 

You begin to enter text by giving the main 
menu's C (Create) command. The display 
switches to a white screen with a flashing L 
for a cursor and a small black rectangle for 
an end-of-text marker. Anything you enter at 
this point will be in Telewriter's software· 
defined font. The usual shift - 0 combination 
is retained for uppercase lock. You can 
move the cursor anywhere over the text by 
means of the Color Computer's four arrow 
keys, used by themselves or in combination 
with either shift or Clear. The shift gives any 
arrow key a fast auto-repeat, while Clear is a 
special control key. With it, you can make 
the cursor skip to the top or bottom of a text 
file using the up or down arrows, or to the 
beginning or end of a given screen line with 
t he horizontal arrows. 

Clear lets you define other keystrokes as 
commands, rather than text , in this mode. 
For example. Clear-P scrolls the display 
forward by one full screen. This lets you en· 
joy the flexibility of full-screen editing. 

If you place the cursor somewhere in the 
middle of a block of text and begin to type, 
the new material is added to the old; you do 
not type over anything. In the same way, 
backspacing over text does not erase it. The 
Break key alone erases the character im
mediately to the right of the cursor, while 
the Clear-Break combination erases the 
character to the cursor's left. There are also 
simple methods for erasing complete lines 
or large blocks of text. To erase an arbitrary 
chunk of material, position the cursor at the 
end of the unwanted sect ion and type 
Clear-E. This generates a heavy right 



AT LAST .•••• 
A COMPLETE PROFESSIONAL QUAUTY PASCAL FOR THE TRSSO 

Pascal Features 
1. 	 A complete Jensen·and Wirth Standard Pascal 
2. 	Produces compact efticient code that executes 10-20 times faster 


than interpreted BAS IC 

3. Generates reentrant ROl!lable code , 
4. Can compile large programs (4000 ijnes ~) 
5. Fast one pass compiler 
6. Sfmple commands for compiling and running programs 
7. Supports separate compllation of procedures and functions 
8. Compiler switch options. including conditional compftation 
9. 	Full heap support ini:luding NEW and DISPOSE proceclwes that per

fonn true heap allocation . .. ' 
10. Complete implementation of s11ts with up to 256 members. 

· · 
AH stan: 

dard set operators 
.11. Yariant records a~e fully supported 
12. Supports single and doublil precision RE~L 
13. 	FHes are compatible with TRSOOS 

Extensions 
14. 	 OTHERWISE clause on ca511 statements 
15. 	 Identifiers may contain ·s· and •- · characters 
16. 	 Automatic type conversion in arithmetic expressions and assignment 

statements 
17. Constants may be expressed in decimal or hexadecimal 
18. Characters within strings may be specified by ascii code. Allows non-

printable characters in strings. 
19. 	 Type transfer operator to override type matching requirements 
20. ESCAPE allows exit from anywhere in a procedure 
21. 	 LOCATION function returns the address of a variable 
22. 	 SIZE function returns the amount of memory required for a variable 

TRS-80 Ubrary . 
23 . Graphics routines (setpoint. cfeargraphlc~ .... ) · . 
24. 	 lntertace to assembly language routines with parameter passing 

•Can call operating syste(ll and ROM rQlltines · 
•Memory may be pr.otected from Pascal 101 use 


by assembly language routines . 

25 . Read keyboard (scan or wait for character) 
26. 	 Write to CAT screen with cursor addressing 
27. 	Direct access to memory with PEEK and POKE 
28. Input and output to 10 ports from f)ascal 	 · ·. 
29. Programs may perform their owri recovery .from tile and devic~ errors 
30. 	 File or device nanes for Pascal files·are determined from the 


keyboar.JI when a program is executed . Alternativ,ely a,program may 

internally specify tile names . ,. • ' ' 


Full Screen Text Wltc':.r 
31 . Included with Pascal oi availab.le separately , 
32. No limit on file Size {excl!PI dlsk cajiacity) 
33. Full cursor movement and scrolling 

34.. Insert and delete chiracters 

35. Insert , delete, duplicate. split , me1ge·1ines 
36. Find string, replace string 
37. Typewriter style tabs and autolndent 
38. Show file , ln~ert Ille . 
39. 	Hor1zontal scrolling allows editing of mes coniainjng lines wider than 

the screen · 
40. 	 Key and command mode access to commands 
41. 	 On·llne documentation With HELP command 
42 . FHes are compatJble with TRSOOS 
.43. Can also edit text and BASIC programs 
44 . Many add~ior'lal features · 

The Best of Both Worids 
45. 	 Pseuaocode (Pcode) for compactness 

•Allows large programs in Sll)all memory space 

. (8500 line + programs can execute in 48k) 


46. Native code for si-i 
•Optional cOde generator produces Z80 instructions 
•Z80 code can be mixed with Pcode 

TllS·IO ii a tr-k at Tandy COrporattan 

C.P/11 IS a tr- ol ·Oigllal ffllarcn . tnc, 

zt0 la I tr-kol Zlog, Inc. 

11111 ~ 1 llldlnllrk at 1ni.mMton11 eusmes. llacllll1tS 

Ziii la I trlldlrn¥k ol Zoniln data SYSflll\S ' 


.linking Loader 
47 . Links separately compiled routines 
48. Supports procedure and funct ion libraries 
49. 	 Can create command files that are catlable as commands from 


TASOOS top level 


250 Page Documentation Package 
so. Beginner's guide _ 
51. Pascal Tutoriaj witn 500 line Data Qase program . (source supplied on 

,diskette) - , 
52 . Pascal Referenee Manual 
53. System lmplement~tion .Manual 
54. TexI"Editor Manual ·,, .. 
55 . Handy System Aeierenee Card 
56. Crospeference) nde)!. fdf documenlatlon package 

• "-' "' '~ •• • ·~ • I 

Optlon~I Ad'V.anced De'Velopment Package 
57 . Pcode optjmizei' 

•Reduces the.size of a program by 25-30% 
• In.creases· execution speed 

08. Z80 native code generator 
•Produces relocatable, reentrant native code for Ille Z80 
•Native code executes 3-5 times laster than Pcode. 
•Native code can be mixed with Poode to provide speed where 
requirecfand.still benefit from the compactness of Pcode 

lfardware Required 
TAS-80 model I; TAS-80 model Ill; or CP/M system (with ZBO) 

48k of memory 

One disk drive (two recommended) 


TAS-80 version compatible' with TASDOS and most other operating systems . 

Avai~le directly or throogh authorized dealers . 

'' ;·~·" .• ~ 

COMING SOON 
Alcor Pascal for : 


Zenith ZB9 . IBM Personal Computer. 8086 a~d 66000 based systems 


.................................. 

II Yes , I'm interested in Pascal for : · · · ' VISA '.liiial Lid = 0 TAS-80 Model I ' ::\////

I 0 TAS-80 Model 111 

I 0 CP/ M (available March 1, 1982) 

I D Send More lntormation 	 free
I D Alcor Pascal System 	 $199
I 0 Text Editor only 	 $ 60
I 0 Advanced Development Package $125


I 0 Manuals only $ 30 


I 
I 
I Name 
I 

•I Address 

I 
I 

I City ___ _ _ __ Slate____~ Zip _____ 

Send to: ALCOR SYSTEMS 

13534 Preston Road 


I Suite 365 

Dallas. Texas 75240 


•I I 
I .,,. 75 

For itmlediate service call .I 
(214) 226-4476I 

I 
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"To save you from yourself Telewriter requests 

confirmation before executing any command." 

bracket on the screen. Then move the cur
sor to the beginning of the section and type 
Clear-X. Telewriter deletes the material and 
reformats the display lo-eliminate gaps. 

Telewriter has many other commands for 
moving and changing text, and most of 
them use Clear lo define a control function 
in a similar way. 

To find a text pattern, move the cursor to 
the top of the text file and enter Clear- F. 
The standard Basic text screen returns, and 
you enter the pattern for which you want to 
search (lowercase is now in reverse video). 
Press Enter to return to the Telewriter text 
screen. The cursor flashes at the first loca
tion of your search pattern. You can find the 
next occurrence, and all subsequent occur
rences, by entering Clear-N. Global (selec
tive) search, change or delete are possible 
with the Clear- G command. You again 
enter the search pattern, but now the Enter 
key keeps the Basic screen and drops the 
cursor one line. This time, you enter the pat
tern which replaces the one sought; it need 
not change at every occurrence. Pressing 
Enter a second time returns you to the text 
file, with the cursor flashing as in the find 

Electronic 
Circuit 
Analysis 

• 	 Detailed analog circuit analysis 
• 	 DC and AC analysis 
• 	 Very fast, machine language 
• 	 Infinite circuits on multiple passes 
• 	 Worst case analysis 
• 	 Dynamic modification 
• 	 04 Nodes 
• . Compare circuits 
• 	 Log or linear sweep 
• 	 Full file handling 
• 	 Frequency response, magnitude and 

phase 
• 	 Complete manual with examples 
• 	 A truly professional pro~ram with 

features previously available only on 
large systems 

• 	 TRS-80 model l or modd III, disk 
$75.00 

• 	 Also available: "The Mini-Circu it" 
$19 .95 cassette for Hobbyists <1nd 
students 

Tatum Labs 
P.O. Box 722 
Hawleyville, CT 06440 
(203) 426-2184 
THS-t<l is " trademark of T an<ly Cnrp. 

,,.., 263 

operation. 
If you want to change to the new pattern 

just specified, press Clear-A; if not, press 
Clear-N to skip lo the next occurrence of 
the target. You can extend this to a selec
tive deletion of text; instead of a replace
ment pattern, enter a second carriage 
return. 

To copy a block of text, mark the end of 
the block by pressing Clear-N as for dele
tion, then mark the beginning by pressing 
Clear-8, which generates a heavy bracket. 
Move the cursor to the place where you 
want the copy to begin, and press Clear-C. 
Telewriter copies the block and rewrites 
the screen. The original block is left in 
place, with the brackets deleted. If you want 
to move the block instead of copying it, you 
must delete the original as described 
above. 

Pressing Clear-A fills out broken text 
lines (necessary if you hit Enter after every 
sentence). You can preserve paragraph be
ginnings by identation or by using an addi
tional Enter. 

The Cassetta Handler 

You access all of the text-manipulation 
commands discussed so far from the editor 
portion of the main menu . Another section, 
called the cassette handler, provides the 
means for storing and retrieving text. Its 
commands allow you to read a cassette file 
into memory, append a text file from tape to 
the end of any file in RAM, write all or part of 
a file from RAM to tape, and verify that such 
writing was successful. 

Cassette Handler commands consist of a 
single letter (or the percent sign, in the case 
of partial save). Each results in the ap
pearance of the Basie's flashing block cur
sor next to the selected command as the 
program awaits a file name. You can skip 
the file name in all cases, but it is a poor idea 
to write an unnamed file to tape. The proce
dure for saving a portion of a file requires 
you to first go into the editor and mark the 
end of the desired portion by pressing 
Clear-E. You then move the cursor to the 
beginning of the segment as though you 
were deleting it, return to the main menu 
with Clear-M, and enter the % command. 

The Verify command is extremely useful. 
Until quite recently I was using a 16K 
computer, so I had to chain print many files 
for anything much longer than a letter. 
Nothing is quite as discouraging as an "110 
ERROR" message in the middle of one of 
these chaining operations. Verify allows 
you to check a tape record to make certain 
that it can be read properly, all without 
destroying the text file in memory. Should a 
read error occur, you can rewrite the file to 
tape. Press Break first to abort the error 
condition and return to the main menu. 

To save you from yourself , Telewriter re
quests confirmation before executing any 
command, such as Create or Read In, which 
can destroy material in memory. The re
quest takes the form of the message 
"SURE???.." next lo the command involved 
on the menu. The only acceptable answers 
are an uppercase Y or any word beginning 
with one. 

There is one more especially handy main 
menu command. Clear-W displays the 
number of words in the text buffer, along 
with a count of the number of lines into 
which the text is formatted at any particular 
time. It also tells you how many spaces 
(characters or carriage returns) are stilt 
available. The part of the menu that 
displays this information also gives the 
name of the last file read or appended from 
cassette. This helps you keep track of your 
file names when you are chaining many to
gether for printing. 

Formatting and Text Printing 

As I noted earlier, the main menu's F 
command brings up the format menu. This 
displays the defaults for the basic formal 
parameters: line spacing and length; the 
left, top, and bottom margins; number of 
lines per page; and the baud rate (encoded 
according to a table in the documentation). 
You can reset any of them. and also specify 
several others: the starting page number of 
the file in memory, the number of files to be 
chain printed, and whether or not the printer 
is to pause at the bottom of each page. 
There is a special Font command for MX-80 
users as well. 

The format parameters only have to be 
set once if you are chain printing several 
files. If you desire page numbers, make the 
appropriate non-zero entry for the starting 
page of the first file. Telewriter keeps track 
of the line count and the page number 
across file boundaries during printing. 

Good word-processing programs include 
embedded commands which you can incor· 
porate in the text in order to change for
mats. Telewriter's are defined by a special 
leading character-an upward-pointing 
caret-which you generate by pressing 
Clear and then the period. You can use 
everything mentioned so far, except for the 
MX-BO font and the number of files in the 
printing queue, in an embedded command. 

The embedded commands have their 
own syntax rules. They must appear on 
lines containing only commands-no text. 
The program recognizes the control caret 
only if it is indented by at least one space 
from the left margin. Several embedded 
commands can appear on one line, in gen
eral, provided that they are separated by at 
least one space. There is no hierarchy or 
preferred order to the commands. 
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Computer experts 
(the pros) usually have big 
computer experience. 
That's why when they shop 
system software for ZBO 
micros, they look for 
the big system features 
they're used to. And that's 
why they like Multi-User 
OASIS. You will too. 

DATA INTEGRITY: FILE & 

AUTOMATIC RECORD LOCKING 


sers can view a 
particular record at the 
same time. But, if that 
record is being updated 
by one user, automatic 
record locking will deny all 
other users access to the 
record until the up-date is 
completed . So records 
are always accurate, 
up-to-date and integrity 
is assured. 

Pros demand file & 
automatic record locking . 
OASIS has it. 

SYSTEM SECURITY: 
LOGON, PASSWORD 

& USER ACCOUNTING 

Controlling who gets on 
your system and what they 
do once they' re on it is the 
essence of system security. 

(THEN COMPARE.) 

Without this control , 

unauthorized users could 
access your programs and 
data and do what they like. 
A frightening prospect 
isn't it? 

And multi-users 
can multiply the problem. 

But with the Logo , 
Password an PrilA. · e 
Leve l feat 
OA Sa 

EFFICIENCY: 

RE-ENTRANT BASIC 


A multi-user system 
is often not even practical 
on computers limited 
to 64K memory. 

OASIS Re-entrant 
BASIC makes it practical. 
HOw? 

Because all users use a 
single run-time BASIC 
module, to execute their 
compiled programs, less 

memory is needed. Even 
if you have more than 64K. 
your pay-off is cost savi g 
and more effi ci ent use 
of all the me ou hat.i 
ava ilabl 

Multi-Tasking lets each 
user run more than one 
job at the same time. 

And there 's our BASIC
a compiler, interpreter and 
debugger all in one. 
An OASIS exclusive. 

Stil l more : Editor: Hard 
& Fl oppy Disk Support; 
Keyed (ISAM ), Direct & 
Sequential Files : Mail-Box ; 
Scheduler ; Spooler: 
all from OAS IS. 

Our documentation is 
recog nized as some of the 
best, most extensive , in the 
industry. And, of course , 
there 's plenty of 
app lication software. 

Put it all together and it's 
easy to see why the real 
pros like OASIS. Join them. 
Send your order today. 

MAKES MICROS RUN LIKE MIN IS 

OASIS IS AVAILABLE FOR 
SYSlEMS Allos Compucorp Crom mco 
Della Products . D•g>tal Group . D1911al...,......,lit' 
M1oosys1ems Dynaby1e . Go 
Index . lntersystems Nori 
SD System s. TRS .. ' 
Graphic vor1 .~, 

CONTRO 

PLEASE SEND ME: 

Price 
w i th M1nual 


Product Manual Only 


OPERATING SYSTEM 

nnc!udes 

EXEC I ~r g1.ag1;1,
1 

r ile Ma nayomonl , 
User Accau'lt1no. 
0 !:'\:ICP.. [> 1 ~t'' S, 
Pr nt SpOCtfCf. 
Gc:tH?t 31 le,1 
~:1<1 or . €:! (' ) 

SlGO $17.SDSING LE lJSER 
MUL11-USER 350 H SO 

BASIC COMPllER / 

INTERPRETER / DEBUGGER 
 100 15 00 

RE-ENTRANT BASIC 
COMP! lER / INT ERPRETER/ 
DEBUGGER 150 15 00 

DEVELOPMENT PACKAGE 
t VCi fn~ /lsr.em C: l t~· 
lmka·JC Ee 1or 
Debugger) 150 25 00 

TEXT EDITOR & 

SCRIPT PROCESSOR 
 150 

DIAGNOSTIC & 

CONVERSION UTILITIES 


._. e·no1r i i:"!! 

,:. ':> 5., UIU ~ y d '1 .J 3J1! 

\.-:on.. er•tn r. F1;: 

Rct:OVl'r)I. :.h 5 °11 l~S ! 
F le Copy tron1 
01 .,, : 0 5. ~ I ~ l !CO 1!100 

COMMUNICATIONS 

PACJ(AGE 


j l~rr! 1 f'UI Lrr11,J l l,l\()1, 

~ 1 l e Sr nd S f1 •· t ~ 1 ~ ~1 
 100 '5 00 

PACKAGE PR ICE 
1A 11 0 1 Aoovel 

SINGL E-USER 
MUL T lJSER 

soc 60 00 
sso 60 00 

FI LE SORT 100 15.oo 

COBOL-ANSI ' 74 750 35 .00 

Or der OASIS frorr· 

Phase One Systems, Inc. 
7700 Edgewater Drive, Suite 830 
Oak land, CA 946 21 
Tel eprorc (4E1' "162-8085 
TWX 910-366· 7' 39 

NAME ___________ 
STREET (NO BOX=) ____ 
CITY__________ 
STA TE _____ ZIP ____ 

AMOUNT$__ _ 
(.A.ttac11 systmn llP •. ::r P'. or.: 

add S3 fe r st•1p;::1n g , 

Cal1fc ~ n1::i '..:-; 1d1.,?r:s add sales. tax) 


O Checi< e1closed O VISA 

C UPS C O.D O Mastercharge 

Card Number _______ 

Expirat ion Da le _ _ ____ 

Signature ________ 

15.00 



"One of Telewriter's very few bugs 
occurs when you use headers. " 

Let's say you are printing with double 
spacing, a left margin of 10 spaces, and a 
line length of 60 characters, and you want 
to highlight a quotation. You might do so by 
switching to single spacing and indenting 
another 10 spaces at both right and left 
margins. You would embed the following 
command line: M20 C40 S1. Notice that the 
margin is set first, then the number of char
acters in the line, then the line spacing. 
Finish the command line with a carriage re
turn, and enter the quotation. When you are 
finished, you can revert to the original for
mat with, say, this command line: S2 C60 
M10 where I have changed the order at ran
dom. It is easier to keep track of things it 
you set and reset parameters in the same 
order, but It is not mandatory. 

A few print commands which do not con
trol standard format parameters also use 
the embedded command syntax. You can 
center a title by prefixing it with a caret and 
an asterisk. You can print a header at the 
top of every page of a file but the first, using 
the H format code. One of Telewriter's very 
few bugs occurs when you use headers. 

The Header command is required at the · 
beginning of every file chained In a printout. 
A caret precedes and follows ii. It has the 
syntax HN ... Header where N is the num
ber of blank lines desired between the head
er and the body of the text, and where the 
dots represent the blanks needed to proper
ly indent the header itself . The usual margin 
format does not apply. The Telewriter 
reference manual recommends that you fol
low embedded commands with a second 
carriage return before beginning text entry. 
This generates a blank line which is not 
printed but which keeps the Align feature 
(Clear-A) from combining the text with the 
command and destroying the format. (The 
header would not be printed as part of a text 
line, but its length would be counted in 
formatting.) Unfortunately, I found that if a 
header definition is followed by two car
riage returns, it fails to print at the top of the 
second page; it does not begin until the 
third. This is not an earth-shaking problem, 
but I found it annoying because much of my 
writing consists of material for publication, 
and identifying headers are required. 

There are two solutions. You can print the 
header at the top of the second page if you 
follow it by only one carriage return, but 
then you must find another way to keep a 
subsequent align from combining it with 
the text. An indentation as well as an extra 
carriage return signal the start of a para
graph. All you have to do then is standard
ize on indentation for paragraphs. 

Howard Cot1en of Cognitec found the 
second solution, which is to load the first of 
a series of chained files into memory before 
defining its header, and start printing from 
that configuration. On the format menu, set 
the number of files in the queue to one less 
than the total number of files. 

This bug has now been eliminated, but 
Telewriter purchasers should check out 
their own copies of the program. 

You can also use the embedded com
mand concept to define special control 
codes. With the Caret-D command you can 
define up to nine special characters of up to 
15 numbers. each number being an ASCII 
code for either a printing or a non-printing 
character. You use this method to change 

COMPUTER KITS - FROM $69.95 

LNW SEMI· KITS can save you hundreds ot dollars. By ob1a1ning your own par1s at the low~st 
possible cost and assembling the LNW SEMI-KITS. you can have the most highly acclaimed 
microcomputer in the industry - the LNW80. The LNW SEM I· KITS are atfordable modules. You 
can start with a modest casse11e system and expand to a full 4Mhz TRS·BO compati~le system with 
5 or a inch double density disks and color at any time. . 
A . LNW80 CPU - Made of high quality FR4 glass epoxy double sided circuit mater.al. w ith plated· 
through holes and gold edge conn ector. It 1s tully solder· masked and silk screened. Ht!re are 1u sl 
some of the outstanding teatures you will have when your . LNW80 CPU board is tully assembled· 
• 1 6 KRAM • Color and black and while video • 480 x I 92 nigh resolutron graphics • 6d and 80 
column video • 4 Mhz Z60A CPU • Upper and lower case display • 500 and 1000 baud cassette 
1/ 0 - $89.95 

B. SYSTEM EXPANSION- Expand the LNW80 computer board. TRS-80 and PMC-60 computer 
with the following features· • 32K memory • Serial RS232C and 20Ma port • Real time clock • 
Parallel printer port • 5 inch single density disk controller • Expansion bus{screen pnnter port} • 
Onboard power supply • Solder·masked and silk screened legend- 569.95 (fin plated contac tsJ
564.95 (gold plated contacts) 
C. KEYBOARD - 74 key expanded professional keyboard- includes 1 2 key numeric keypad. Fully 
assembled and tested. - $99, 95 
D. COMPUTER CASE- This stylish 1nstrument·quallly solid steel case al'ld hardware kit gives your 
LNW80 that professional tactory-buill appearance. - $84.95 Add S12.00 lor sh1pp;ng 
E. SYSTEM EXPANSION CASE - This stylish instrumenl·Quahty solid steel case and hardware kit 
gives your SYSTEM EXPANSIOf,I interface that proless1onal factory·bU1ll appearan ce. - $59.95 
Add S10.00 tor sh1ppil'lg 
F. LNW80 CPU - HARD TO FIND PARTS KIT - $62.00 
G. LNWBO VIDEO - HARD TO FIND PARTS KIT- $31.00 
H. SYSTEM EXPANSION - HARD TO FIND PARTS KIT - $27 .50 
I. LEVEL II ROM set (6 cn1p set) - S120.00 

VISA and MasterCard accepted Add $3.00 for snipping plu• $I .00 for each add1l1onal item. All 
shipments via UPS surface. Add $2.00 for U.S. Mail. Shipments outside continental US.. funds must 
be U.S. dollars. Suff1c1ent >hipping cos ts must be included w ith payme,nl. 

ORDERS & INFORMATION - (714) 544-5744 
SERVICE - (714) 641 ·8850 

LNW Research Corp
:wzo \\'ALN UT Tustin , CA. H~!)8U .... 33 
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"I feel that the combination of full screen editing 
and the very respectable font give the program real advantages." 

fonts for highlighting, for instance. Finally, 
you can use the control caret to align indivi
dual partial lines of text with the left margin 
by setting up each line as though it were a 
legitimate embedded command: indent one 
space, caret, text. Because these Jines look 
like commands with incorrect syntax, Tele
writer prints them. But because they are 
(apparently) commands, Telewriter ignores 
the leading space and the caret Although 
this sounds bizarre, it works well in prac
tice. 

How it Works 

While Telewriter may lack some of the 
features of word processors designed to 
run on larger, business-oriented machines, 
it gives the Color Computer respectability 
as a document preparation center for the 
home or school. I teel that the combination 
of full-screen editing and the very respec
table font give the program real advan
tages. I have also used C.C. Writer for some 
time. I found it easy to learn to use. thanks 
to an excellent manual, but its line orienta
tion and multiple modes for text entry and 

editing can give the writer a real workout. 
Telewriter gives me a much better sense of 
control. 

Im provamants 

Telewriter is not perfect. Several items re
main on my wish list though none of these 
are crippling (or even serious) deficiencies. 

Telewriter cannot right justify text. 
Although 1 use this feature only for cor
respondence (at least with C.C. Writer, 
where it is slow), it Is still nice to have_ 
Telewriter does not allow me to predefine 
tab stops. Telewriter has tabs every eight 
positions; the tab key is the Clear-Enter 
combination . You cannot reset the tabs, 
however, and eight spaces is just too far to 
indent a paragraph. Punching the spacebar 
five times is primitive compared with 
everything else in the program. 

As far as text manipulation is concerned, 
I have occasionally wished for a block-move 
command that would automatically delete · 
the block in its old location, rather than 
requiring me to go back and delete it after 
copying. 

The Color Computer still lacks a word 
processor with a file-merging capability. It 
is not yet possible to write a letter with var
iable data in the address and salutation 
fields and merge it with a mailing list, for ex
ample. This is completely standard for busi
ness systems, and it would be extremely 
valuable in the home, as well. The applica
tions to organizational correspondence are 
obvious. Perhaps Howard Cohen at Cogni
tec , or Bill Dye at Transformation 
Technologies, or someone at Computer
ware, Nelson Software, or even Tandy will 
include this feature in some future disk
oriented program. 

None of these missing features keep 
Telewriter from being a fine program.The 
manuals cover several tricks that I cannot 
easily describe in a brief review, but which 
greatly enhance the power of the package. 
The program is easy to bring up for simple 
work the first time, but there is nothing like 
working with it for a while to bring out its 
real power. At $49.95 it is the most expen
sive of the Color Computer word proces
sors; it is worth it.• 



HARDWARE BREAKTHROUGH 

DESIGN SOLUTION INC. presents the AN-SERIES DEVELOPMENT SYSTEM 
' for TRS-80™, Apple II™, Commodore PET1'M, Superbrainr"'* 

DSI AN-7000 COMPUTER 
True TRS-80™ work-a-like capability is now 

available in kit form from OSI. The AN-7000 pro
vides a full 16K of dynamic ram, with a com

plete modulated video interface system for use 
with standard televisions, Z-808 Micro-processor, 

cassette interface, membrane keyboard, finished 
case and power supply module, as well as every 

SJ7q. 9S component needed for ROM-less assembly. Save hun
dreds of dollars by assembling the AN-7000 processor 

yourself wi th only common hand tools. Step by step in· 
structions with clear cut pictorials and schematics create a very straight-forward work environment as 
you assemble your own system from scratch. Totally flexible, the AN-7000 will interface with all Model I 
Level II hardware accessories including the OSI AN-760 FDC and AN-1000 Megadrives. The AN-7000 system 
represents the most significant break-through in user j'!Ssembled computer equipment available. The 
AN-7000 kit comes complete with all parts necessary for a full 16K, Z-80 based CPU, less the 12K basic in
terpreter ROMS. 

New DOS 80'" ver 2.0 is available at special package 
purchase rates for the AN-760 and AN-1000. Contact 
tact OSI for complete DOS pricing. 

A Registered Microsoft'" TRS-80 Level II work-a-like 3 
chip set with manual and complete documentation is 
available for the AN-7000. The Microsoft-OSI basic 
package lists at $89.95. 

s5qo.oo 
This single or double density 80 track 
dual sides 51/4" floppy disk drive is a 
must for all serious TRS-80 and OSI 
systems users. With almost 1 million 
bytes of unformated data storage capaci
ty in the MFM double density mode the 
AN-1000 provides the utmost in stability 
of performance at a very reasonable 
price. Track to track access time 3 ms, 

soft error rate 1-109 reads, hard errors 1-1012 

reads, and media lite 4x10°, clearly represent the 
AN-1000 technology. Complete with power supply, 

case, cable and operation manual. 

All connections made to AN-SERIES products from your bread· tat ion is provided for each model in an attractive folder, including 
board are simply pushed through the front panel. Custom connec· theory of operation. and special interest projects and applica· 
tors on the P.C.B. provide super reliable connection for thousands tions. All units are supplied with external power supply modules 
of operations. All AN-SERIES products are warranted for a full that connect through a mini-jack on the front panel. 
90-DAYS under DSl's limited warranty policy. Complete documen· 

C.0.0. add $5.00 - Other add $3.00 SIH. DESIGN SOLUTION INC. (Exports slightly higher) 
,,, 57 BOX 12251 FAYETIEVILLE1 AR 72701 Orders and Informati on: (501) 521·0281 



HARDWARE BREAKTHROUGH 

DESIGN SOLUTION INC. presents the AN-SERIES DEVELOPMENT SYSTEM 

fo r TRS-80n', Apple 111\ Commodore PETn.', Superbrain™* 

mum permissible data 

DISK CONTROLLER 

An afford
able multidrive 

floppy disk in
terface. The AN

760 supports 35, 40, 
80 and 160 track 

drives. Using proprie
tary Digital Data Separ

ation Techniques, maxi-

transfer integrity is assured. Read, write, and step LED 
indicators prompt operator during all disk 1/0. The 
AN-760 comes complete with power supply module and 
operation manual. (Operating system software optional.) 

BK FIRMWARE INTERFACE 
8K Bytes of 

User Program
able Firmware 

14-2716 Eproms) 
are automatically 

loaded by system 
, ' /12345 Command con

'-_·~•.-~ ,, trolled by a 2716 con
.......__...... ~ / !roller chip. The user can 

create his own firm ---.....V 
operating system to load and execute programs from 
Eprom or to provide user defined arithmetic functions. 
Comes complete with power supply, operation manual 
and controller chip. (The AN-522 requires AN-551 Eprom 
programmer.) 

EPROM PROGRAMMER 

An enhanced 
version of our 

original Eprom 
Programmer, the 

AN-551 will now pro
gram the single sup

ply 2516, 2716, 2532 

Eproms from Basic or 
machine language. Software provided will load Eprom 
from TRS-80 Ram or load TRS-80 Ram from Eprom with 
complete on-screen verification. The AN-551 comes com
plete with power supply and operation manual. 

All connections made to AN-SERIES products from your bread· 
board are simply pushed through the front panel. Custom connec
tors on the P.C.B. provide super reliable connection for thousands 
of operations. All AN-SERIES products are warranted for a full 
90-DAYS under DSl's limited warranty policy. Complete documen

$12995 DOUBLE DENSITY CONVERTER 

Using OSI Pro
prietary Data 

Separation and 
Write Precompen

sation Techniques, 
the A N-920 provides 

approximately 1.6 times 
more data 
storage capacity on 
your 5114 disk drives. The AN-920 can be used in con
junction with the AN-760 FDC or the TRS-80 expansion 
interface. Double Density System comes complete with 
power supply module and operation manual. (Required 
Newdos-80 Ver 2.0 Disk Operation System Optional.) 

sqqts MULTI-RANGE DVM INTERFACE 

Analog Sig
nal Interface 

is now as easy 
as turning a knob. 

EE-1670 provides 
DVM functions volts, 

and milli-amps and 8 
ranges, 1-200 milli

volts, 0-2. 0-20. 0-200 
volts, 0-200 micro amps, 
0-2, 0-20, 0-200 milliamps, standard banana jacks and test 
leads create perfect connection scheme for real time 
analog data acquisition. EE-1670 system is complete 
with power supply and manual of operation. 

RS-232 INTERFACE 

Can be con
figured to 

communicate 
with data com

munications equip
ment or data termin

al equipment at 110, 
150, 300, 600, 1200, 2400, 

4800 and 9600 Baud. The 

loop output and RS-232C through a DB-25P connector. 
Software selectable odd/even parity, 5-8 bit word lengths 
and stop bit formats are standard along with power sup
ply module, software driver, and operation manual. 

talion is provided for eacti model in an attractive folder, including 
theory of operation, and special interest projects and applica
tions. All units are supplied with external power supply modules 
that connect through a mini-jack on the front panel. 

AN-464 provides 20MA 

C.O.D. add $5.00 - Other add $3.00 S/H. DESIGN SOLUTION INC. (Exports sli ght ly higher) 

BOX 12251 FAYETTEVILLE, AR 72701 ,,.57 Orders and Information: (501 ) 521-0281 



REVIEW 

Snapp V Extended (disk) File Mapping Support. 

Snappware Eases Random 

Access 


Snapp V E)(tended FilP. 

Mapping Support 
Sneppware 
3719 Mantell Ave. 
Cincinnati. OH 4<;?36 

$75 Model II 
$60 Model Ill 

~ir.k I eriPrma."' 

TACA'v1S lnr 
.J.175 Airpnrr Hvvv 

To/Pdn, ()H 4.3609 

ThP Mnrle! II r 0rnputer w.!~ 
R;idi o Srac~ B;i<;!~ ;ind TRS

DOS ?.0 sepms to bf> 1!11> be<;! 
comp11ter huv. :inrl fl'r:>hilbly '.~11; 

most pnwP.rf1JI r nmbin:itinr. 0n 
thP. m;irket But pven th011g'1 R:i 
dio Sh;ick Ba c; 1r:: is f>Ytrem~ ! y 

powerf11I. it reta i '1s m:iny "f e;ir. 
ly !3ac; 1r's inherent pr0h!erris 

R;irti0 Shark B;is ic m<'k"S it 
r1iff1cu!t to 11sP :ind prngram ra r. 
dom nr rl1r1>ct ftl<:>c; If vou h?ve 
not uc;ed randtJm (di 'Prt.) file~ 

yPt due t0 their corn pf <>Yity. 
Snapp Inc has m:irle them <;(' 

s1mplP that any proqr:immP• r.::in 
lJSP !hPm 

ThP c;t;iternPnts and func

tions that Radio Shack Basic 
presimtly uses !or random file 
manipulation ;ire carry·overs 
from earlier versions of Bas ic 
Thf>Se functions (Fielr1. LSET. 
RSET. M K1$. CVI , and so on) use 
too much program space and 
cre<ite confusion. 

Snapp Inc . uses the new verb 
SCMD (Snapp Command) to im

p:c:":len'. ~r.e!~ vers!cri of the Get 
:1ml Put st:?.!er.:c-:1ts These elim
i'l'l!e t~e :iecd !or I SET. RSFT. 

MY.'3! 3.i.d CV!. 

Rant:lom File M"nipu!ation 

If yc !.i are :.rnf::\mi !!ar with the 
~! ?. tc;r. c :i!s t.S3d :w rn2 n:pul3tc 

ran~ciT~ 1::es, here ls a sh'.:'.>rt ex
p!a:;e•~c r'. See P~ograrn Listing 
~ ~~r I:~[' ;1Urnbe:" references . 

i_i:;c 1':)1:; 0pen'S'. a j1sk f1!e r.amed 

-=.::cr.r:~~1. rt .:re.;-.te~ ~he ftle if 
~ ~ :-;~ ~XiStcd ::.c!ure. ~L.ffer one 
pa':'.sc: .s inf0 rmatic:i to and from 
the fi !e. Each re-:-ord i5 25 bytes 
lc 'lg . 1_ine 11 !) dtvijes the 25· 
c~rnract e r bl:f!er into porlions 
tMt are ne.:-:1ed by the Fie!d 
<ota!erncnt l::--?e 1 30 places rec
ord number I<.•;, from the disk 
f;' e i'lto t!'.e ~dfer in memory. 

Note that a! ! nl!meric data in a 
d; rect f:!e is stored in a com

preo.sed f .:: r:na: , so after you 
re!::e·.e the data from the disk 
w::~ the Get commanc1 you must 
convert it to the proper type (in
teger . sir>gle or double preci 
sion) using the r.ommands CVI, 
CVS or CVD. Line 140 assigns 
the integer variable WE % the in 
teger value of ST$ after convert
inq ST$ by the command 
CVl(ST$). 

Now refer !'.l Proqram Listing 
3. When placing data into a di
rect file, you open and field the 
file ilS before. Line 160 converts 

the integer WE % to a com
pacted string form with M Kl$ 

(rnake integer string) and then 
places it into buffer 1. The Field 
statement in line 150 places the 
corwert~d WE % into the first 
two b:-ites of the buffer in memo
ry , '1ames the5e bytes ST$ and 
places the bytes into the buffer 
from left to right (LSET). 

Programmers often use ran
dom files where they require 

some sort of disk file system 
and do not need to read all of the 
file 's information each time they 
access the fi!e. I use random 
files to store 60 different aircraft 
load configurations which con
sist of a load-weight integer, 
four integers that represent the 
load size, shape and aerody
namic drag, plus a 15-character 
string description of the load. I 
store this information in records 
1-60 and refer to them by their 
record number. As an example, 
if the operator needed the load 
information from record number 
10. he need only enter 10 to the 
request "Enter Load Code. " 

The interpreter then immed
iately accesses the information 
in record 10 without having to 
read records 1-9. This saves 
time and wear on the disk drive. 

To do the preceding (Listing 
1). first open the file (line 100). 
Then field its buffer (line 110). Be 
sure the operator does not ex
ceed the end of file (line 120). 
Then you must get the proper re· 
cord and convert all data to the 
proper type (lines 130-160). 

That portion of the software is 
a little complex, but not as com
plex as when you have to place 
information into a random file. 
To do that, first open and field 
the file(Listing 3, lines 140-150). 
Then convert all numeric data 
types like integer, single and 
double precision to strings 
using MKI$, MKS$ and MKD$. 
Then LSET or RSET your vari
ables into the variable names 
you used in the Field statement 
(lines 160-190). Put the data that 
is now in the buffer memory, 
which puts it into the file on 
your disk. 

The Snapp Way 

Program Listing 2 does the 

same thing as Listing 1, but 
uses Snapp V. 

Rather than using Basie's 
conversion statements and 
Field, you need only give the 
proper SCMD and your variable 
names that appear in your pro
gram. The variable names may 
even appear in string form (lines 
95 and 120); Extended File Map
ping Support takes care of 

the rest. 
Listing 3 puts data into the 

file named STOREOUI, and uses 
standard Radio Shack Basic. 
Lines 150-190 are required to 
convert the data to strings and 
then place the data into buffer 1. 
This wastes time. Woe to the 
programmer who uses the Field 
variable names elsewhere in his 
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program because he may lose 
his data in a buffer. 

Program L is ting 4 im
plements Snapp V to do the 
same thing as Listing 3. In line 

200, all vanable names as used 
in the program are passed to 
Snapp V through the string fol
low ing SCMD PUT. I could have 
used the same tec hniq u~ as I 

did in List ing 2, lines 95 and 120, 

but I chose this method to dem
onstrate Snapp V's versati lity 
and simplicity. 

Snapp V gives you a new data 
type , the one-byte integer which 
can have the value of0 255. This 

one helps you to pack data that 
will not exceed the value of 255. 

All the Snapp Extended pro
grams are aimed t o save the pro

grammer t ime and trouble, and 
to save the computer memory. 

Snapp 11 through V become a 
part of your Bas ic interpreter, 
and does not even take up disk 
space in your Model II. To insta ll 
the software on your Model II 
disk you need on ly follow the 
simple installati on procedures 
that come with the disk, and 

soon you r Rad io Shack Bas ic 
will be up and running with the 

Snapp enhancemen ts.• 

90 INPUT"'Enter des i red record number" :K o/o 
100 OPEN"D".1."STOREQUl"",25 
110 FIELDl.2 AS ST$,2 AS PS$,2 AS PV$,2 AS PES, 

120 IF K %> LOF(H THEN CLOSE1:END 
130 GET 1,K% 
140 WE IGH T%= CVl(ST$) 

150 DRAG !%= CV l{PS$):D2% = CVl (PV$) 
160 D3% = CV l(PE$):D4% = (PN$) 
170 NA$= DE$:REM N A$ now eq ua ls t he loao description 

180 CLOSE 1 

190 END 

Program Lis ting 1 

90 INPUT·' En ter desire d record n umber":K% 
95 DI$= ·'W E%,D R%,02 %.03 %,04%,(15)NA$" 

100 OPEN'"D" ,1,"STOREQUI"" 

110 IF K%>LOF(1 ) THEN CLOSE1 :END 
120 SCMO GET01$, 1,K % 
130 CLOSE 1 

140 EN O 

Program Lis ting 2 

100 IN PU T"Enter wei g t,t " ; WE ~10 

110 INPUT'· Enter 4 drag numbers":DA%.D2c;;.,.D3°/l),D4% 

120 INPUT'· Enter 15 character descriplion'" :NA$ 
130 INPUT'' Enter record to be updated' '; K c/o 

140 OPEN'" D" ", 1,''STOREQU1 ",25 
t 50 FIELD 1.2AS ST$.2AS PS$,2AS PV$ .2AS PE$,2AS PN$, 15AS DE$ 

160 LSET STS = MKl3(WE %J 
LSET PS$= M K1$(DR %1 
LSET PV$ = MKl$(D2%J 

170 LSET PE$ ~ M Kl$(D3"1c):LSET PN$ = MKl$(04%1 
t90 LSET DE$ = NA$ 
200 PU T 1.K'/, 
210 CLOSE l:EN D 

Program Listing 3 

100 INPU T"En1er weight '";WE% 
110 IN PU T..Enter 4 d rag nurnbers";DR%,D2 %.D3 c,.,;),D 4c/o 

120 INPU T"Enler description up to 15 ch rs";N A$ 

130 IN PUT"Enter record to be updated";K % 
140 OPEN " D"" , 1, ''STOREOUI " ,25 
200 SCMD PU T"WE%,OR %,D2%,D3%,04 %,(15JNA$", 1,K % 

210 CLOSE 1:END 

Program Listing 4 

..... see Lis t of Advertisers on page 354 

BASIC Compiler, 
Model I/Ill, all DOS 

ACCEL2 Plus: 
• Biggeroptimized subset 
• Quicker compilation 
• rv1ore compact output 
• Almost total compatibility 

tJP.vclcipcd w. [r1qt1n(l t;y SDt1it'("') '.--;1 :1t ·.-.-,u 1z•
CA add 6 > 

Allen Gelder Software 
(415) 387-3131 

V" t36 

Box 11721 San Francisco CA 94101 
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REVIEW 

Compilers compared. 

ACCELZ and Microsoft's 

Basic Compiler 


ACCEL2 
Southern Software 
EHtlelgh, Hants, England 
Dlatrlbuted by Allen Gelder 
Software 
Box 11721 Main Post Office 
San Francisco, CA 94101 
$88.95 

Basic Compiler 
Microsoft Consumer Products 
10800 Northeast Eighth 
Suite 507 
Bellevue, WA 98004 
1195 

Dennis Wilkins 
4000 Capitol Drive 
Fort Collins, CO 80526 

If you have ever wished to 
speed up your TRS-80 without 

resorting to hardware modifica
tions, or complete program re
writes in machine code, here are 
two program packages that can 
help. The Basic compiler from 
Microsoft and the ACCEL2 com
piler from Southern Software 
can each compile Basic pro
grams written on a disk-based 

TRS-80. There are a few restric
tions with each program, how
ever, and each has its particular 
advantages. 

Talking to a Computer 

First of all, what is a com
piler? There are several ways 
you can define a series of in
structions for a computer. At the 
most basic level you can com
municate in machine code
the only language a computer 
directly understands. A ma
chine-code listing is a boring list 
of numbers in hexadecimal, or 
base 16, for the TRS-80. If you 
are familiar with the instruction 
set of the Z80 processor, you 
may be able to create a listing in 
machine code, but certainly 
wouldn't do so for any lengthy 
programming task. 

The most common method of 
communicating with the TRS-80 
is through its Basic interpreter. 
This is an encoding scheme al
lowing you to write your pro
gram in Basic, read your listings 
in Basic, and during the Run 
mode, have the Z80 send in
structions in machine code by 
the interpreter, which is itself a 
program. This method is easy on 
the programmer, but makes a lot 
of work for your Z80. It is busy 
converting the Basic text to ma
chine code, a line at a time, dur
ing the program run. Since the 
processor spends a large por

tion of its time interpreting in
structions, the effective speed 
of execution is much less than if 
the same program were coded in 
machine code. 

If you are an advanced pro
grammer, there is always that 
mystery of life, Assembly lan
guage. This is just another way 
of writing in machine code , 
except the hex digits are re
placed with two and three-let
ter words, called mnemonics, 
which are easier to remember 
than hex digits. The assembler 
also provides some other fea
tures, such as the labeling of 
subroutines so absolute memo
ry addresses need not be speci
fied. It is still much like writing in 
machine code. 

Using Assembly language al· 
so requires an extra step. After 
writing the source code using an 
editor program, one must as
semble the code into numeric 
machine code before running it 
on the computer using an as
sembler program. The extra ef
fort yields a program which runs 
many times the speed of a Basic 
program because the assembler 
produces machine code. A pro
gram written in Assembly lan
guage may run up to 100 times 
faster than the same opera
tions processed by a Basic 
interpreter. 

Another way to communicate 
instructions to a computer is 

through the use of a compiler. 
Many well known languages, 
such as Fortran, are nearly al
ways implemented as a com
piled language. Such a lan
guage can be structured for 
ease of programming, like Ba
sic , yet provide high-speed exe
cution, like Assembly language. 
The main difference between 
using a Basic interpreter and a 
compiled language, like Fortran, 
is the source code must be pro
cessed like Assembly language 
before it is run. The compiler is a 
program which converts the 
source code into machine code, 
but unlike Assembly language, 
the machine code is not a one
on-one translation of the origin
al program. In fact, one state
ment of the compiler language 
may create dozens of lines of 
machine code. A library of rou
tines, such as square root, trig 
functions, comparisons, loop 
controls, are linked onto the 
compiled code, so you need only 
specify a function, such as a 
square root, and not program 
every step the computer must 
follow to calculate square root. 

Two Compilers for the TRS-80 

There are a number of Basic 
compilers available for the 
TRS-80. One sold by Radio 
Shack requires entirely new 
code to be written-it is not 
compatible with Level II or Disk 
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PROGRAM DESCRIPTION SIZE TIME RATIO 

Random Plot. AND, 
integer arithmetic, 
set graphics 

Basic. The two systems de
scribed here compile already 
written and debugged programs 
using the Basic interpreter. The 
Microsoft compiler is a tradi· 
tional compiler as described 
above, whereas the ACCEL2 
compiler is something quite 
unique, a combination of inter· 
preter and compiler. 

The compiler from Microsoft 
appears not to have been writ· 
ten specifically for the TRS-80. lt 
comes with a manual for Ba
sic-80, which is very similar to 
the TRS-80 implementation of 
Basic, but with a few enhance
ments (Swap, Whiletwend, and 
Call, to name three) which can 
be used in the compiled pro
grams, but cannot be tested in 
the interpreter mode. 

The Microsoft compiler pro
duces a relocatable binary file 
of machine code which runs 
from the DOS mode. The version 
I evaluated came with what ap
pears to be preliminary docu
mentation for the compiler, and 
the manual on Basic-80. These 
hopefully, have been cleaned up 
since the early version I saw. 
The arrangement of the com
piler manual ls a bit complex, 
but by trying the sample session 
you can get the hang of using 
the compiler, the linker and the 
library. 

The procedure for using Mi
crosoft's Basic Compiler is 
quite involved, not automatic. 
The operator must swap disks 
and interact with the computer 
at certain points during the com
pile and link operations. And the 
Basic program to be compiled 
must first be saved on disk as an 
ASCII file. 

By comparison, ACCEL2 is 
easy to use. Once loaded, the 
compiler need only be called by 
the command "/FIX" to automa
tically carry out the tour-pass 
compile operation. It can be 
called over and over to compile 
different Basic programs. AC
CEL2 takes about 30 seconds to 
compile 200 lines of code. The 
Microsoft system takes several 
minutes to compile even a short 
program due to the swapping of 
disks and loading of library 
routines. 

(If you have a version of AC
CEL2 purchased before mid
1981, you will find my descrip-

Interpreter 
ACCEL2 
Microsoft 

Prime Numbers to 1000 
integer counters, single 
precision arithmetic 

Interpreter 
ACCEL2 
Microsoft 

Popu lation Simulation 
single precision and 
many subroutine calls 

Interpreter 
ACCEL2 
Microsoft 

POKE graphics with 
integer counters 

Interpreter 
ACCEL2 
Microsofl 

Graphic game with 
integer arithmetic 
and SET/RESET graphics 

Interpreter 
ACCEL2 
Microsoft 

Wtl ite out screen with 
SET and integers 

Interpreter 
ACCEL2 
Microsoft 

tion differs from what you are 
used to. There is an updated ver
sion, optimized for disk users, 
available from Allen Gelder Soft
ware for $12 plus the return of 
your original tape.) 

ACCEL2 does not produce a 
machine-code module, but 
operates in the Basic interpreter 
environment with hooks to ma
chine-code routines. It can se
lectively compile specific types 
of statements under program
mer control. It has statements 
to Save, Load, or Run compiled 
programs, and even a limited 
chaining capability which can 
load and run both compiled and 
non-compiled programs from a 
program which is running. 

With ACCEL2, non-compiled 
statements are processed at 
run-time by the normal inter
preter. This does not mean 
that a program compiled by AC
CEL2 necessarily runs slower 
than the same program com
piled by the Microsoft compiler. 

637 bytes 
2202 bytes 

11203 bytes 

493 bytes 
1849 bytes 

11120 bytes 

5033 bytes 
8874 bytes 

16216 bytes 

134 bytes 
1564 bytes 

10551 bytes 

1736 bytes 
J63ol bytes 

12455 bytes 

76 bytes 
1405 bytes 
3731 bytes 

Table 1 

It depends upon the complexity 
of the program. 

The documentation supplied 
with ACCEL2 (19 pages c.f utili
tarian, but concisely written 
text) contains a table specifying 
the ratio of compiled to inter
preted speeds tor all statements 
which are compiled. For AC
CEL2 these statements are: 

LET (impl ied or specif ic) 
ANO, OR, <.>, =, <> 
+ . - . · . 1 
PEEK, POKE. Se1. Reset, Point. VAAPTR 
For. .. Next , tf . ..Then...Else. OIM var 
name (integer) 
GOTO, GOSUB .. . Return, ON exp GOTO 
LEN. MID$, LEFT$, RIGHT$, CHA$, ASC, 
CVI 

The speed-up ratio (com
piled:interpreted) vary from 2:1 
(for most single-precision math 
operations) to 176:1 (for a 
GOTO). Double-precision math 
speed-up ratios vary from only 
1.02:1 for division to 2:1 for addi
tion. For . . . Next loops are 
quickened by a factor of 11:1 (in
teger only ; single-precision 

231 seconds 1:1 
171 seconds 1.4:1 
103 seconds 2.2:1 

72 seconds 1:1 
40 seconds 1.8:1 
20 seconds 3.6:1 

129 seconds 1:1 
64 seconds 2:1 
27 seconds 4.8:1 

17.5 seconds 1:1 
0.5 seconds 35:1 
0.5 seconds 35:1 

27 seconds 1: 1 
3.4 seconds 7.9:1 
2.4 seconds 11.3:1 

40 seconds 1:1 
5 seconds a:1 
3 seconds 13:1 

For . .. Nexis are not compiled, 
but run in the interpreter mode). 

Set, Reset, and Point are in
creased 7.7:1 (integer), 3.7:1 
single precision, and 3.1 :1 dou
ble precision. If ... Then . . . Else 
statements improve 17.7:1 for 
integer arguments, 9.9:1 for 
strings, 2.7:1 for single pre
cision, and 2.2:1 for double 
precision. 

The most impressive speed 
increases occur with both com
pilers when integer arguments 
are used, since the ZBO CPU di
rectly manipulates these. Al
though specific function speed
ups are not given for the Micro
soft compiler, speed increases 
of 3 to 10 times are claimed. 
The tests I ran demonstrated 
speed-up factors from 1.3 to 
11, depending upon the type of 
function. 

Each Compiler's Strengths 

If you want to increase the 
speed of Set, Reset, and Point 
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graphics, the Microsoft com
piler produces only slightly 

higher increases than ACCEL2. 
In my tests I found purely graph

ic programs increased by as lit

tle as 1.5:1 , to as much as 13:1 

using the Microsoft system. The 

speed-up factor using ACCEL2 
varied from 4:1 to 8:1. 

On the other hand, programs 

with much single-precision 
number crunc hing may exper
ience only a 2:1 speed-up using 

ACCEL2, but can exhibit as 

much as a 5:1 speed-up if com· 

piled via the Microsoft Basic 

Compiler. 

The Microsoft Basic Compiler 

produces a stand-alone module 
as mentioned above. This mod

ule is self-contained in that 
every Basic function to be used 

in the program is appended to 

the module during the Link oper

ation. The Microsoft compiler 

does not use ROM routines. The 

module, therefore. will be quite 

large if many functions are 

needed. 
For example, a Star Trek pro 

gram I have occupies exactly 

10,002 bytes in Basic. When 

compiled by the Microsoft com
piler it occupies over 27,000 

bytes. 

The same program compiled 

by ACCEL2 occupies 16,997 

bytes. ACCEL2 needs 5,632 

bytes of RAM at compile time, 
and can use as little as 1,280 

bytes at run-time. The TRS-80 
ROM routines are used when 

possible. The compiled code 

may be larger than the Basic 

code it replaces, but not nearly 

as large as the same program 

compiled by the Microsoft sys

tem. For many short programs, 

the Microsoft system produces 

at least 10,000 byte modules, 
whereas ACCEL2 may need only 

2,000 to 3,000, including its run 
time component. The results of 

compiling a half dozen pro

grams with both systems is 

shown in Table 1. The ACCEL2 
memory requirements shown in

clude the necessary run-time 

software. 

Logical Code Required 

Both compi lers may require 

that the original Basic program 

be cleaned up before compila

tion . To obtain a speed improve

ment, your code must be logical. 

As it turns out, what is per

fectly logical for the TRS-80 

Basic interpreter may not be log

ical for a compiler. For example: 

10 FOR X=t TO 10 
20 IF R=CTHEN NEXT X ELSE GOSUB 

500: NEXT X 

This is f ine for the interpreter 

even though there are two Next 

X statements for one For state

ment (this is not a legal con

struct for all Basic interpreters). 
The interpreter will get to only 

one of the Next X statements in 
any loop. 

A compiler rejects this ar

rangement wi th an error mes

sage ("FN" in the Microsoft ver

sion, " Next Without For in 20" in 

ACCEL2) during compilation. 

The Basic code is rejected be· 

cause the compiled code must 
have a singular control point 
(same tor GOSUB and Returns), 

and the compilers view each 

Next statement as an indepen
dent control point. 

A logical way to write the 

code of the above example is: 

10 FOR X=1 TO 10 
20 IF R = C THEN 30 ELSE GOSUB 500 
30 NEXT X 

There are more restrictions on 

the program source code (the 

original Basic listing) with either 
compiler. Arrays may be dimen

sioned to a constant size integer 
value only: 10 DIM A(100)-is 

OK, but 

5 N = 100 

10 Dim A(N) 


is not allowed with either com

piler. 

ACCEL2 has a compiler op
tion (called NOARRAY, set at 

compile time) which prevents 

compilation o f all array variable 

references and causes all arrays 

to be processed by the inter

preter at run-time. There are no 
array restric tions if ACCEL2 is 

used with this option, but as a 

SOFTEK SOFTWARE 

Quality Software for Your TRS-80 • For TRS-80 Model I & Ill Disk or Tape 

SOFTEK 100 
An asso rtment of 106 programs 
in c lud ing Bu siness. Pers onal. 
Eoucat1onal. An imat ion. Con
s truction . etc A J1s1 o f pro· 
grams is included 

$99.50 

SOFTEK PAYROLL MAIL PROGRAM 
Figures all ta•es and keeps track of Keeps a l1s1 of over 1,000 names and will display, edil. 
tota l earnings. list. or pri nt m all ing labels . 

Model I & Ill Dtsk $99.50 Model I & Il l Disk $19.95 

ACCOUNTS PAYABLE 
w111 keep track of total e•pensPs paod THE FLOPPY DOCTOR 
Ou! and will pri nl hard copy Currenlly B y Dave Stambaugh 
used !or commtssions pa•d out 10 bro· FLOPPY DISKoMEMOAY DIAGNOSTIC 
ker in surance agen1s Com puter · p ro fess ionals have long know n the 1m por 

Model I & Ill Disk $89.50 lance ol 1egula1 "se ol d1a9nos 1ic software 1n verifying 
--------------''----------------1 the •nlegnt y of computer hardw are. The TRS·80 1s no 

MAIL LETTER 
Wii t d o the same as mail but you c an type up to tw o letters along wi th it 
&nd l he ma il lett er prog ram wd l typ e the letter an a pu t the11 name and 
.ad d ress on the heading and al so pr in t " Dear' ' and the ir l 1rs t name 

Mode l I & Ill Di sk $29.95 

SCARFMAN 
'1981 Cornsolt Group 


Model I & Ill Tape 

$15.95 


Model I & Ill Disk 

$19.95 


excep1ton. good d1agnos1 1cs are a must The MICRO 
CLI NIC offers lwo programs designod lo lhornughly 
::; heck o ut th ~ two most tro ub le prnne sect ions of i he 
TR S-80 . !he di sk. ~ystE!1 {Contro ll er and drives) and the 
memory arrayfi 

MODEL I $24.95 MODEL Ill .. $29.95 

AIDS SYSTEMS 

BY METS TECHNOLIGIES 


MTC AIDS .1t1 

Th~s easy to use sysl em allow s 

eve n a novice TAS·80 user to 

c reate dat a li tes custom con · 

fi g ured for many applica tions. 

from J1s 1s l o t malling and ca ta

loging !o linancral repor1 rng 

and 11me scheduling 11 reou1res 

NO PROGRAMMING and 15 
complete with features fo r add· 
ing. delet ing , sor t ing, updat ing 
and p rinting . 

MODEL I ...... $69.95 
MODEL II ... . . $99.95 

VERBATIM 
DISKETTES 

5 1 
·.- Dou ble Density and 40• 

Track Darahlc 
$25.00 

MODEL I DOUBLE DENSITY PACKAGE 
NEWOOSl80 Ve<Sion 2.0 and Controller 

Everythmg you neerl to convert your TRS·BO Model I to 
run doub le dens ity Compl ete with soft w are. hard ware 

and instruct ions  installs in minutes with NO SOLDER· 
ING. WIRING OR CU TTING $229.95 
NEWDOS/80 Vers ion 2.0 !or Model I and Ill $139.00 

FLIPSORT 
FdB Box St o rage fo r 5 ' .1 $19.95 
1 Ba ir: v erbal tm 5' ~ · 0 1c;kc;, w 1!h l= l1psort $43.95 

GROUP INSURANCE QUOTER 
Good tor quoting seve ral plan s of insu rance . 
pr1man ly heal th. and pnn1 1ng hard copy 

Model I & 111 Dis k $99.50 

TAS·SO ' 
AIDS Ill, 

MARKS OF 

SPECIAL FOR MAY 
SHANNON MAGNETIC 


sv .. . 

40 TK OBl DENSITY DISKS 


Bo• of 10 

S21.00 

SHANNON MAGNETICS 
DISK HEAD CLEANERS 

$24.00 

.--

STERLING, ILLINOIS 61081 

815-625·5342 


MASTERCARD AND VISA WELCOME 

We Also Accept 


e COD e CHECKS e MONEY ORDERS 

A~O $2 00 FOR SHIPPING 


-'-- --- - - -----

SOFTEK SOFTWARE 
P.O. BOX 702 

IS A TRADEMARK OF TANDY CORP 
CAL CS 111. 0 MERGE 11 1. 0 ARE TRADE 

METATECHNOLOG IES 
Write or Call for Complete Price List ,,,. 

374 
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RS232 

'Ihe 
A completely refurbished 
IBM Selectric Terminal with 
built~in ASCII Interface. 

* FOR YOUR TRS-80 WITH OR WITHOUT 

EXPANSION INTERFACE. AVAILABLE WITH 

CENTRONICS TYPE PARALLEL PORT. 


Also works with ExaFeatures: 
tron 's Stringy floppy.

• ~mo 8aud Serial for fast loading of pro 
• 	 14.9 characters per second grams. (Has

printout built in stringy)
• Reliable heavy duty Selectric 

consequence, the program runs 
slower. 

ACCEL2 has another option: 
EXPR or NOEXPR. These com
mands control the compilation 
of Let, For, POKE, Set, Reset 
and If. EXPR causes compila
tion, NOEXPR prevents it. These 
can be used throughout a pro
gram to selectively turn com
pilation on and off. If not com
piled these statements are exe· 
cuted by the interpreter at run· 
time. As always this slows the 
operation, but if planned prop
erly, the speed loss will be 
minimal and the space saved 
significant. 

The Microsoft compiler has 
many compile options (called 
switches), but none to do the 
things described for the AC
CEL2 complier. There are about 
20 switches in all, some quite 
useful (or even necessary for er
ror handling) and some almost 
incomprehensible. If you like 
Jots of possibilities, the Micro. 
soft compiler has them. 

There are other restrictions 

common to both compilers. 
Look at the statement: 999 
GOT0999. 

In Basic this sits in a loop un· 
til the Break key Is pressed. In 
compiled Basic it sits in a loop 
until you press the System Re
set button or unplug the power 
cord-an inconvenient way to 
stop a program! 

And the Winner Is .. . 

As I said in the beginning, 
each compiler has its strong 
points and weaknesses. The Mi
crosoft offering is part of a sys
tem of advanced programs al
lowing many combinations of 
languages and functions to in· 
teract. It is not tor beginners. 
It is quite complex and requires 
a minimum of 48K in a disk
based system. It offers higher 
speed-up for mathematical op
erations and more flexibility for 
the advanced programmer than 
ACCEL2. 

The large memory require· 
ment of the Microsoft compiler 
system is a major drawback for 

applications requiring much 
data storage. Having to use a lot 
of disk accesses rather than 
RAM, to manipulate data may 
lose more speed than was 
gained by compiling in the first 

place. 
ACCEL2 is easier to use, re

quires only 16K of memory, and 
offers excellent speed·up per· 
formance for logic and graphics 
programs. It is a program any
one who has mastered TRSDOS 
can easily operate. I have oper
ated ACCEL2 in TRS DOS and 
NEWDOS 2.1 on my Model I with 
no problems. It operates on 
Models I and Ill. There is also a 
tape version available, called 
ACCEL, for those of you with a 
tape·based TRS·80 with 16K of 
RAM. It costs $49.95. 

ACCEL2 has another advan· 
tage for those of you who like to 
sell or trade software you have 
written: No royalty payment is 
required if you distribute pro· 
grams compiled by ACCEL2. 
ACCEL2 allows you to make ei
ther tape or disk copies of com

piled software, along with the 
necessary run-time component. 
You can sell programs on a Lev
el II 16K, 32K, 48K, or disk based 
system. Southern Software re· 
quests that you put a copyright 
notice on the tape or diskette 
label. But, no money is 
requested. 

Microsoft requires nine per
cent of the end·user price per 
copy or a flat $195 per year 
(cheaper if you sell over 
$2166.67 worth of software a 
year). Users must have a 48K 
disk·based system, which limits 
the market for such compiled 
programs. 

I feel that each compiler of
fers truly improved capabilities 
for the TRS·80, ACCEL2 being 
the lower cost alternative (and 
best for compiling programs of 
logic and graphics routines). 
The Microsoft system is aimed 
at the more advanced program· 
mer, allows one to interface with 
other languages, and is best at 
speeding up number crunching 
programs.• 

m echanism 
• 	RS·232C Interface 
• Documentation included 
• 	60 day warranty-parts and 

labor 
• High quality Selectric print

ing Off-line use as typewriter 
•Optional tractor fe d 


available 

• 15 inch carriage width 

222 • 80 Microcomputing, May 1982 

HOW TO ORDE R 1·.:;, Desk and table top models also available. 
DATA-TRANS 1.000 . ;;~ 
1. We accept Visa, Master ' 'WI For orders and information 
Charge. Make cashiers checks or 
personal check payable to: DATA-TRANS 
DATA-TRANS 45277 Fremont Blvd., #7 ... 1oa 

2. All orders are shipped Fremont CA 94538 
F.O.B. Sanjose, CA 
3. Deliveries are immediate Phone: (408) 263·9246 



A totally new lOIH.. t>pt 1r1 'iomc1ll s..:ale 1ntormat 1on management for the TRS 80 (R) LOG 1s cm 
a~serntJly languagc> utility which Mts the gap between t~xt editor~ and r1atc1 hd~I:' rnan,1gers to 
pro111rJe a true free Imm mtcmnatiou -,torage anCI retrieval system with u 11h~.mj.of edst' o t 
operdt1on 

LOG CMD c r ea l e~ cm a forma tted diskette a LOG f •le from I ro l JO pages Jong. edLh ~d~e 
contamms l full ~c..reen of 1ntormat1on Pages 1:1 re accessed 1nd1v1dually or sequentially. et!) d 
thum1J1ng ttuou~il d book l11lormat1on js added, updated, or deleted lrom each page 111 frt>t' 
form by an 1nlegral t.ursor ornented te:d editor Each diskette necornes a separate organ1te<.1 
notebook to use and ( € use .a'.i you pteast;;;" 

Insert. Oelele. Tab. Ch~dr, and tull cursor pos1t1or11f1g are supported, as well as bl1nk1ng curis.or 
and .3uto ,repeat All turic.:t1ons operate w1tn 1he eas.e of a single keystroke 1nr.:lud1ng Glatlal 
Search Output to prn,ter 1'3 pravrde<1 LOG can even be accessed from BASIC w1lhol•t loss of 
program 

Why, wh~fl you cr.iwn "computer, do yoi..i Sidi ke~p records by hand1 Throw away your pencil 
and paper• Use your computer as you neve1 dreamed ot betore! 

Model I 32 or 48K (uppercas.e only) 
Moe1e1 Ill 32 or 4/!K (uppercase :1owercast') 

(m 1n1ni.urn system 321(, 2 dish dnves. 

DOS 2.3 (I) or I 3 (lllJ required) 


Wrile or Call for lunher 1ntormait1011 

KSoft 1601) 992-2239 
318 Lalo.eo;,1de Or1~e 
Brandon, MS 39042 MasterCard and Visa accepted 

MS Resid-ents pay ~ sales ta.11, 
We pay sh1ppmg and h,mdllr18 

(TRS 80 1s a trdderndrk ut Tandy Corporation) 
..-331 

AttacM style cases for carrying and protecting a complete computer set-up. 
Constructed of the highest quality luggage material with saddle stitching. Will 
accommodate equipment In a fully operational configuration along with 
manuals. working papers and disks. Never a need to remove equipment 
from case. Simply remove lid, connect power and operate_ Lid can be 
replaced and locked for secunty and protection without disconnecting 
cables. Fully tested 

• RS201 TRS-80 Model I, Expansion Unit & Drives .. $109 
• RS202 TRS-80 Monitor or TV set .... .. . ..... . ... . 84 
• RS204 TRS·80 Model Ill .. . .......... . ...... .... . 129 

• RS205 Radio Shack Color Computer . ... . . .. .. . . . 89 
• P401 Paper Tiger 44014451460 .... . ......... . .. . 99 

• P402 Line Printer II /IV •. ••.••. . • .. •.•.•• . • ..•. . 89 
• P403 Epson MX70 or MX80 . .................. • 89 

• P404 Epson MX100 . . . ...... . ................. . 99 

•CC90 Matching Attache Case ...... . ........... . 75 


compuTQr casQ company 
5650 INOIAN MOUND CT. COLUMBUS. OHIO 43213 (614 ) 868·9464 

~ 139 

..- See Lisi of Advertisers on page 354 

ELECTRONIC NOTEBOOK. 

We Have The Lowest Price 

OKIDATA 
M1croline 80 5349 

82A S48'l 
DeltVered 

EPSO N. KE~. ELF II software, Seit Teacr11ng Guides 
Ca ll or write for 1nform<lt1on11 

MEMORY 

VERBATIM 

16K 200ns CERAM IC DIP 
w/1nscructions tor TRS 80 
mod i, Ill 
NONE BETTER FO R S 1.65 ea 

M D52 5-0 l. single side. soft 
.~ecrored 

524.95/ l Ow pl<lS lit; case 527. 95 

SELF TEACHING GUIDES  takes you 
step by step through your m1CJO 

TRS-80 Basic 58.95 rno1e TRS-80 Basic 58. 95 
8080/280Assy Lang 59.95 USING CP/M 58.95 

DAT.-'\ FI LE PRO GM G IN BASIC 59.95 
FLOW CHARTING 58.95 

Terms: Cash. M oney 
Order. Check ( I wk to 
clear); VISA, Master 
Card, add 3% 
Sh 1pp1ng add 53.00. 
over 550.00 sh if:Jped 
free, COD add 52. 00 

NAINC. 
PO !Jo~ IS6/ • Wnt>Jl R1Clqt>. CO 80014 

303·4 Jt-4 l'A v" 44 

Model 953A EPROM 

PROGRAMMER 


• 	 Programs 2508, 2758, 2516, 2716, 2 532 and 27 32 five volt EPROMS. 

• 	 Complete · no personality m odules to buy. 

• 	 Intell igent - m'croprocessor based . programs and ver i t ies any or all by tes 

• 	 RS-232 seria l interface · use with compu ter or terminal. 

• 	 Veri f y erasu re command verif ies that EPA OM ts erased. 

• 	 Extended diagnostics - error output distinguishes between a bad EPR OM 
and one which needs erasing. 

• 	 May be used f o r ex t remely rehable data or program storage. 

• 	 AU power on progtamrning socket under processor control LED warning 
light indicates when power is applied. 

• 	 Com p lete with Textool zero insertion force socket 

• 	 High performancelcost ratlo. 

• 	 S tandard DB-25 I/0 connector. 

PRICE $289 

BAY TECHNICAL ASSOCIATES. inc. 

HWY, 603. P.0 BOX 387 

BAY ST. LOU IS, M ISSIS SIPPI 39520 


..- 24 3(601) 467-823 1 
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REVIEW 

Recover those lost 1023 bytes of RAM. 

The Memory Box 


The Memory Box 
Displayed Video 
7538 Jackson Road 
Ann Arbor, Ml 48103 
$49.95 Model I 

Jack Decker 
1804 West 18th St., Lot 155 
Sault Ste. Marie, Ml 49783 

The Memory Box consists of 
a small (approximately 4 by 

3by1112 inch) plastic box with a 
TRS-80 standard 40-pin edge 

connector emerging from a slot 
in one side, and a plug-in five

volt power supply permanently 
attached by a five-foot cord. On 
the unit I received, the power 
supply has a switch which per
mits operation on either 110-volt 
or 220-volt circuits, but this fea
ture is not mentioned in either 
the company's advertising or 
the documentation for the Mem
ory Box. 

Displayed Video provides a 
short (four-inch) cable that has a 

40-pin edge plug attached to 
each end. In normal use, one 
end of the plug is connected to 
the edge connector on the 

Memory Box, while the other 
end is connected to the expan

sion edge connector on the rear 
of the TRS-80 keyboard unit. I 
assume that you can also make 
this latter connection to the 
screen printer connector on an 
expansion interface unit , but I 
was unable to verify this be
cause I do not have an expan

sion interface. 

The Memory Box provides 1 K 
of additional RAM in memory lo

cations 3000H-33FFH (12288 
decimal-13311 decimal). Nor
mally, this area of memory is un
used in the Model I TRS-80. 
Because the TRS-80 (and most 
programs) do not expect any 
memory to be'present at these 

locations, anything stored in 
this area will not normally be 
overwritten or changed . There
fore, you can store machine
language utilities (or other pro
grams or data) in this area for re
call at any time, regardless of 
the program or data that you 
store or use in the regular user 
memory. The Memory Box re
tains the contents of its memory 
even if the power to the TRS-80 

keyboard unit is switched oft. 
You can store utilities in the 

Memory Box and recall them 
after each power up (provided 
that there has not been a power 
interruption in the Memory Box 
itself). 

My TRS-80 has a lowercase 
modification installed. In order 
to use it, I formerly had to load a 
machine-language patch to the 
keyboard and video drivers each 
time I turned on the computer. 
This patch program resided in 
high memory, and was often in 
conflict with other machine-lan
guage programs or utilities that 
I wished to use. Now I keep the 
patch program permanently 
stored in the Memory Box, and 
after each power up, I type the 

following from the Basic Ready 
prompt: 

>SYST EM 
"? 112288 

(12288 decimal= 3000 hex
adecimal, which is the entry 
point for my driver patch pro
gram). This is much easier than 
trying to find the cassette tape 
with the patch program on it , 
and then waiting for the pro
gram to toad . Also, because the 
program resides in the Memory 
Box, it does not conflict with 
other ma chi ne-1 ang uage or 
Basic programs that load into 
regular user RAM, and it does 
not reduce the amount of mem

ory available to these programs. 
You can also use the Memory 

Box to store variables for use by 
more than one Basic program, 
as in a case where one program 

chains to another. In such a 
case , you could place values in· 
to or retrieve them from the 
Memory Box by using Basic 
POKE and PEEK statements, or 
possibly by using a machine
language USR function to move 

the values of certain variables to 
or from the Memory Box. 

I experienced a slight problem 
when I attempted to connect the 
Memory Box to my TRS-80 key
board unit. I normally use a JPC 

Products TC-8 high-speed cas
sette unit and a homebrew print 
er interface, which was already 
connected to the edge connec
tor on the back of my TRS-80. 
The cable that connects the 
TC-8 to the TRS-80 is the same 
configuration as the one sup· 

plied with the Memory Box, ex

cept that it is much longer. To 

solve the problem, I purchased 
another 40-pin edge plug from 

Radio Shack (catalog number 
276-1558), and using a bench 
vi se I pressed it onto the TC-8 
cable about three inches from 
one end. The result was two 
plugs near one end of the cable, 
and one plug at the other end. 
Now I can plug the end with one 
plug into the back of the TRS-80 
keyboard unit, and the plugs on 
the opposite end connect to the 
TC-8 and to the Memory Box (I 

do not use the cable supplied 
with the Memory Box). This 
hookup works well , and I have 
noticed no adverse reactions 
from the TRS-80, the Memory 
Box, or the TC-8 uniUprinter in· 
terface . 

Once connected, the Memory 
Box has never failed to work reli
ably, even with a high-speed 
modification (200 percent of nor
mal speed) in use on the TRS-80. 

If it can work at high-speed, with 
the TC·8 and printer interface 
also hooked up to the bus con
nector, it must be reliable. 

Improvements 

You have probably run into 
the situation where a machine
language program goes bonkers 

and starts writing random bytes 
into various places in memory. 

This can happen if you turn off 
the computer, and then immedi
ately turn it back on without al· 

lowing a few seconds for the c ir· 
cuits to discharge. This sort of 

unwanted activity by the CPU 

can also write garbage into the 
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·Freedom Option Fretdom Plus 
CP/M Compatibllity, for your · 
TRS-80 Model I and Ill, PMC 80 ~!k1Xzn~~~~~i:~~~~~o 
and 81, and LNW 80 systems. Model land Jll. · 

TWO SYSTEMS IN ONE FREEDOM OF CHOICE To order Call Toll Free 
Run CP/M application T8/0S (our powerful Z-80 1-800-523-4067 
programs in addition to cqde operating system) and In Pennsylvania coll 
TRSDOS 
INDUSTRY STANDA.RD 

. CP/M 2.2 if you choose. 
• , r , •• ,. , 1 

(215) 569-2381 

Enter the world of powerful 
CP/M application programs; 
WordStor, dBose II, etc. 

.·• Dealer. Inquiries Invited 
· •Six Month Warranty ·· 
• 30 Day Money Back · 

OPEN AND SHUT CASE 
EASY to install, plug-in 
boards; no wires or traces to 
cut; no soldering. 

TECHNICAL BACKGROUND 
Over 50 years of high 
technology experience ... from 
Maxi's to Micro's ... both 
Hardware and Software. 

Guarantee 

Freedom Option ....$275.00 
Freedom Plus ...... . $490.00 
Manual Only .... ...$ 25.00 

Coll us for information about 
our large selection of CP!M 
application programs. 

TRS-80 is c registered trademark of 
Tandy Corp. · 

LNW-80 is o registered trademark of 
LNW Research Corporation 

PMC 80,81 is a registered trademark of 
Personal Microcomp uter Inc. 

TRSDOS is a registered trademark of 
Tandy Corp. · .. 

CP!M is a registered trademark of Digital 
• Research Inc. 

WordStar is a registered trademark of 
MicroPro Int. Corp. 

dBase II is a registered trademark of 
Ashton- Tate 

Freedom Technology 

International 
.--240 

119 North 18th Street. Philadelphia, PA 19103 



SCRIPLUS 3.0 I 
Scriplus is a modification to Scripsit ' which enables 
you to take advantage of the special functions. 
features, and print formats of your printer while your 
document is bein~ printed. Allows you to : 

change ~x p c-..--.c:t~d 

change no. of thilrachrs per 
or ~~~~~li~~ in mid-line! 

print: 
inch 

1J Send co11ands to the printer to activate special 
foraats 1 

2) SCRIPLUS will NOT crash progra1s protected in hi-1e1! 
3) 1 END 1 returns to DOS READY instead of re-booting! 
4J Initial line feed is changed to a carriage return to 
e1pty text buffer 1 

Sl The use gets an ALPHABETIZED Directory (with FREE 
space shown) fro1 within SCRJPLUS 1 

b) Optionally select line feed after carriage return 
7! Supports custo1 printer drivers !NOT included) 
BJ "odifies ALL versions of SCRIPSITtt1) for "od or 
III. Allows you to use "od I version on "od 111 1 

9) Printer can be STOPPED for insertion of text or for1s 
align1ent 1 

10) Inserted text can be edited prior to resu1ption of 
printing 1 

11) Files can be killed, loaded, 1erged, or chained fro1 
the SCRIPLUS DIRectory 1 

12l Allows "od Ill versions to be BACKED UP for your 
protection 1 

13! ~orks on ALL current 1ajor DOS's ("od I or !Ill 
14l ~arks "ith new 3.2 "od III Scripsit on 1.3 DOS! 
15! Specifically written for the "l-80, but will work 
with ANY printer that accepts CHR$ codes for control 1 

16) Previous o"ners 1ay send in their disks for upgrade 
($15) 

$39.95 

iiblEHSilFT 
GREAT for EPSON's 1 With or without GRATRAl-B0(t1l ...-61 ___.. ·-·-···-·---------it11500 Ste11ons Expressway - Dallas, Texas 75229 

"IC-VISA (2141484-2976 - "icroNetl 7013&,28J 
CARDS Join OUR Xtra-80 Sig ON ~icroNet! 

Accepted Fro1 the "OK" pro1pt, type: R 9SD 

Nri te for 
our FREE 
Catalog! 

DEALEFi IN1-1UIAIES INVITE!1 
1pping an 1ng 

See us at NCC in Dallas~ April 21-25! 
PoMerSoft is a division of Breeze/9SD, Inc. 
SCRIPSIT is a registered T~ of TANDY CORP. 

a 
U.S. FUNDS ONLY 
for shipping. 

NO CHECKS 1 

Memory Box, thus destroying 

any resident programs or data. 
For that reason, the Memory 

Box should have a write-protect 
switch-flip it on, and the 
memory inside the Memory Box 
would suddenly look like ROM 

(Read Only Memory) to the CPU. 
Any writes to addresses con
tained within the Memory Box 
would be ignored, so that a loss 
of power would be about the on
ly thing that could destroy the 
memory contents. With the 
switch in the opposite position, 
normal operation (read or write 
allowed) is restored. 

If you have a Memory Box and 
would like lo add such a switch, 
wire it in such a way that pin 13 

of the 74LSOO integrated circuit 
is either connected to its pres
ent place in the circuit (normal 
operation) or to + 5 volts (write 
protect). 

Displayed Video warns 
against operating the CPU with 
the power disconnected from 
the Memory Box, as this causes 
abnormal bus loading and re
duces the reliability of the 
TRS-80 system. Therefore. dis
connect the Memory Box trom 
the computer if you have to pull 

its plug. 
If you do not care to write your 

own software routines for use in 
the Memory Box, Displayed Vid
eo has several utility routines 
available (at extra cost). Both 
will work with either disk or tape 
systems, and both use the @ 

key along with another key to 
access certain features of the 
programs. 

The U3000 utility contains a 
keyboard debounce routine (you 
can change the debounce delay 
by using a POKE command), a 
cassette level meter program 
that is designed to aid you in 
setting the volume control on 
your cassette recorder to the 
proper playback volume, a 
screen printing routine (dumps 
the contents of the video display 

to the printer), and a versatile 
line printer support program. 
This latter program allows you 
to format printouts according to 
various parameters that you can 
change by using POKE state

ments. It even prints the page 
number at the bottom of the 

page. You can change program 

parameters such as number of 

printed lines per page, number 
of lines from the last printed line 
on a page to the page number, 

number of lines from the page 
number to the first printed line 
on the next page, minimum line 
length, maximum number of 

characters per line, margin 
width of continuation line, ASCII 
codes of terminating charac
ters, page number. horizontal 
print position of page number, 
and whether or not the compu
ter must supply a line feed after 
each carriage return (required 
by some printers). 

By pressing two keys on the 

keyboard, you can do a top-of
form, or reset the line, character, 
and page counts (you would do 
this after manually positioning 
the printer to top-of-form). You 
can also de\ink the line printer 
program. and use the printer 
driver supplied in the ROM. 
Later on. you can reverse the 
process and reinstate the line
printer program by pressing a 

couple of keys. 

Displayed Video also offers 
MICMON. MICMON has the 
screen-printing and keyboard 
debounce routines of U3000, but 
in addition has a Micro-Monitor 
program. With the Micro-Moni

tor you can dump memory to the 
video display in ei1her hex or 
ASCII format, edit memory loca
tions. move blocks of memory 
from one address to another. 
load a block of memory loca
tions with one byte, compare the 
contents of two memory blocks, 
search memory for a given byte. 
punch a System tape, or return 

to DOS or Basic. It is not T-Bug 
(you cannot set breakpoints or 
display register contents, for ex
ample). but then T-Bug uses 
more than 1he 1 K of memory 
available in the Memory Box. 

The Memory Box uses 1he 
same area of memory as the 
PROM operating system of 1he 
Exatron Stringy-Floppy. There

to re, Stringy-Floppy users 
would not be able to use the 
Memory Box while the Stringy
Floppy is connected. I do not 
know of any other major add-on 
devices for the TRS-80 that use 
this area of memory, so unless 
you own a Stringy-Floppy, you 
should find the Memory Box a 

useful addition to your Model I 

TRS-80.• 
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Y S, I w to veho of ypln nd a gr vatlonl 

YES . i w" nc ihe Mf\y YES . I wi'nl "' Cotl ssetre 
198 2 lOl'lll· on d h k of t he May 82 l AO.. 0 
for S 19 .97 eo'h (plus for $9 .97 e"h (pl us 

SI 50 per disk for S I .SO per rape for 
pos c.,..gc "n d h<"nc11lng). posiage and handling ). 

Y[ S, I Wic'lln f CO Soi\V e I YE S. I'll sa ve 30% . 
money. 1·1 1subsc ril:u.? to Sign me up for c' yc" r of 

LOAD-60 on disk O'D 0 beginn ing wh h 
bl'gl nni ng w~th the Moy the M<l y 1982 

1982 Issue S 199 .9 7 • c:"'ssl'tte S99 .97 fo r 
year _ I Z lss ut-~ . 

D VISA O Am. Ex. 0 MasterCard D Checklmoney order 

Name _________________ _ ___ _____ _______ 


Address___ _____________ ___ ___ _ ______ 
~ 

City _____________ ____State___ ___ip________ 

Sig. ____ ______ _ _______ ____ _____ ____ _ 

Card# 

LOAD 80 is manufactured by Instant Software , a subsidiary or •NAYNE OREEN INC Peterborough. NH 03458. 
There Is no warranty expressed or Implied that LO 0 00 wi l l do anything other than save you typing . 

Fore ign a ir ma il , please inqu ire . 5182 



NO POSTAGE 


NECESSARY 


IF MAILED 

IN THE 


UNITED STATES 


111111 

BUSINESS REPLY CARD 
FIRST CLASS PERMIT NO. 80 PETERBOROUGH. NH 03458 

POST AG E WILL BE PAID BY ADDRESS EE 

LOAD-80 
Alt. Debra Boudrieau 

WAYNE GREEN INC. 
80 PINE STREET, 
PETERBOROUGH, NH 03458 



Tired of typing In all 
your programs? 

Save time 
and moneyl 

( C•-•) l 

LOAD80 


ALL THE 

MAJOR PROGRAM 


LISTINGS FROM 

EACH ISSUE OF 


80 MICROCOMPUTING 

$9.91 
Plus $1.50 ea. Postage & Handling 

SAVE HOURS OF 

TYPING&. AGGRAVATION 


Sign up for a subscription to LOAD 80. Save up to 30% off the monthly price. 

Begin your subscription with the M.ily 1982 cassette or disk. 


LOAD 80 disks are TRSDOS Z.3 formatted. single density and flippy-sided . They will not concain an operating system. Single 
drive users need a single drive copy ut ili ty: Model Ill users need the TRSOOS I .211 .3 Convert utility. Source code files may not 
be useable on the Model Ill. 

"Frankly, after hundreds of hours of frustration , I 
seldom ever try to keyboard a published program. 
Inevitably, I mess it up wtien I keyboard it. Who needs the 
aggravation? 

" This is why I started a new series of cassettes called 
LOAD-80. Each cassette will have program dumps of the 
listings in an issue of 80 Microcomputing. These listings 
are direct from the authors and tested by the 80 
Microcomputing staff . All but the very short program 
listings will be on the LOAD 80 cassettes . Thus, you wi ll be 
able to save hours of inputting programs and even more of 
debugging your keyboard errors.·~· 

Wayne Green h~.~-d ~.... ., M•croc~~~-r~ 

The LOAD 80 cassette Is simply the program listings 
that appear in the articles in 80 Microcomputing. It was 
created to save you the time involved in typing the listings 
yourself . Successful loading of the programs depends on 
reading the documentation in the articles. II you have your 
current magazine at hand when you load the cassette or 
boot up the disk, you should have no difficulty. II you still 
have problems, please return the tape or disk for replace
ment . 

LOAD 80 began with the April 1981 issue. To order back 
issues, look for the back, issue advertisement in this 
magazine or ask your local dealer. 

To order LOAD 80, fill in ttie attached card and we will 
send you your LOAD 80 cassette or disk for the major pro
grams In this issue. If the card is missing, fill in the coupon 
below (a photocopy is acceptable) and mail to: LOAD 80, 
80 Pine Street, Peterborough, NH 03458. 

Yes, I want May LOAD 80. 

0 	YES.I want acasset le of lhe May 1982 LOAD 80 tor :J YES. I want lhe May 1982 LOAD 80 on dlsl< tor 
$9 97 each !P lus $1 50 per tape fo1 postage and $19.97 each (plus $1 .50 per disk for postage and r I Visa u Am. Ex c MasterCardhandl•ngf, handling). 

[l YES. I'll save JO •,,, Sign me up lor a year of LOAD80 _J YES. I want to save money. I'll subscribe to LOAD 80.J Check/Money ordert>eg1nn1ng w11n the Mav 1982 casselte $99.97 for on d isk beg lnnJng with lhe May 1982 issue 

12 issues. $199.97 a year 


Name=~~~~~~~~~~~~~~~~~~~~--------------
Address:_~~~~~~---------------~--------
City: _____________________State: ____.-Zip: ____ co"' .. 
Signature: Card# Exp. Date: ____ 

LO: 

LOAD 80 is manutaclured by Instant Software. a subs1d1ary of WAYNE GREEN INC., 80 Pine St.. Peterborough, NH 03458. There is no warranty
e>pressed or1mp1 1ed that LOAD 80 w ilt do any1hing othertnan save you typing Foreign air mail , please inquire. 



SERIES 

Some computer mysteries explained. 

Technological Destiny 

Gary J. Di///io binary digit or a BIT (Binary 
1109 Madison Avenue digi7). A bit is the only form of 
Prospect Park, PA 19076 data a computer can process. All 

In Part 1 of this series we higher forms of data must be bro

looked at the basic computer, ken down to their bit forms be
its logical components and fore processing. Fortunately, the 

forms of input and output. In this computer handles this process. 

part I will explain data hierarchy, A bit consists of either the 

computer history and discuss presence or absence of data.The 

common misconceptions. presence of a data bit is coded as 
a " 1," and is said to be "on ." The 

Data Hierarchy absence of a data bit is coded a 
Computers store, transfer ' '0," and is said to be "off." In a 

and operate on data . Data is any l ight bulb, the absence of elec
fact entered into or received tric ity to the bulb (0) represents 
from a computer. Information is off while the presence of light (1) 
data that has been collected , represents on. 
evaluated, sorted , organized or Since only the numbers zero 
processed. Figure 1shows a col and one can be represented in a 
lection of seemingly unrelated computer bit , the only number
data elements. By processing ing system applicable to bit-pro
those data elements through a cessing is the binary number 
program designed to rank (sort) system. Just as the decimal sys
and compare data to an average tem has decimal places, the bi
standing, information whose nary system has place values. 
worth is greater than the in Figure 3 shows decimal and bi
dividual data elements is ob nary place values. The decimal 
tained (see Fig. 2) .The synthesis system places are differentiated 
of the data in Fig. 1 produced by multiples of 10 (base 10). The 
the information in Fig. 2. binary system works on multi

The smallest piece of data ples of 2 (base 2). In decimal, the 
represented in a computer is a number 169 represents 1 hun

dreds, 6 tens and 9 ones. To rep
resent this number in binary, it is 

Jones 36 
Smith 72 necessary to turn on the bits in 
Wiison 64 binary, represent ing decimal 169. 
Marks 12 
Average Standing 48 

lnFig. 4, 12Bplus32plusBplus 
1 equals 169. The number 1690 is 

Fig. 1. Data represented by 10101001 B. 
Most computers use a hexa

Placement Name Na1iona1 
Stand ing 

Smith + 24 
2 Wilson + 18 
3 Jones - 12 

Marks - J6 

decimal-binary code to repre
sent numbers and letters. 

Gary Dilllio is a Computer 
Systems Analyst for the Depart
ment of the Navy. 

Fig. 2. Information 
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The next higher data form is 
the character. While the bit is 
the smallest (and only) unit of 
data recognized by the com
puter, the character is the 
smallest unit of data used by hu
mans. Primarily, characters in
clude letters, numbers and 
punctuation symbols. Charac
ters are broken down into bits 
automatically by the computer. 
A character is usually repre
sented by B bits . 

A group of one or more char
acters form the next level of 
data hierarchy: the field. A field 
is a var iable length group of 
characters which convey a 
meaning . A field is often refer
red to as a data element. Fields 
are the lowest form used to con
vey separate and autonomous 
meaning. In Fig . 2, there are 
three fields: Placement , Name 
and National Standing. 

A group of related fields all 
referring to the same subject 
form a record. The fields Name, 
Address, Phone Number and 
Age for one individual combine 
to form a record. A group of 
related records form a file, and a 
group of related files form a 
data base. 

The key word in data hierar
chy is relationship. A group of 
unrelated files do not form a 
data base. The record we have 
spoken about thus far is a 
logical record. A logical record 
is a group of related fields. Since 

Bi nary 
Posi t ion 128's 64' s 32's 

1/0 speed , especially in cas
sette-based systems, is slow, 
records are often grouped to
gether in blocks. Block sizes are 
determined by the limitations of 
the computer. 

A logical record with a length 
of 40 characters is written on 
tape by opening the tape; allow
ing the cassette mechanism to 
stabilize speed; writing a head
ing; writing a record ; writing a 
trailer; and closing the tape. If 
five records are written, each en
compasses the above six steps 
for a total of 30 actions. If we 
group the five records into a 
block of 200 characters by con
catenation and then write the 
concatenated record to tape, we 
save 24 steps and a great deal of 
110 time. This blocked record is 
sometimes referred to as a 
physical record. A physical 
record is defined as one or more 
log ical records joined together 
for the purpose of decreasing 
the number of I/O's while in
creasing the speed of 110 
transfer. 

Historical Perspective 

Very few industries can claim 
the quantity , quality, and speed 

DECIMAL (Base 10) 

1,000's1100's/10' Sl1 's 

Bl NA RY (Base 2) 
8'sl4's/2's/1's 

Fig. 3. Bases 

16's a·s 4' s 2's i ·s 

1:on 
2:otf 0 0 0 0 

Figure 4. 



LYNN'S A/R SYSTEM 

12 lntergraded Account Receivable Programs 

Tested In Service For Over 3 Years 
User'S Comments: •menu driven• increased cash flow• saved over 50 hours a month in secretarial hours• almost completely 
eliminated billing errors• phone supported-ask for Ron . 

LYNN'S AIR SYSTEM WILL 
• print invoices 
• tell you your air total. number of in11oices outstanding. 
a11erage per invoice 

• tell you at any time how many invoices an individual 
account has open, the total amount owed, the a11erage per 
invoice, the in11oice date, and then in11oice amount 
•total sales on account for a given month, number of invoices 
sent, a11erage sale per invoice 
• how much an account purchased during month, how many 
in11oices were sent, average invoice for month 

•tell you what percent of sales an account is to total sales 
by month 
• tell you what percent of ai r an account is 
• print mailing labels for your accounts 
•print statements at any time you want them (either individual 
or all accounts) 
•print alphabetical hardcopy of accounts and account numbers 
•print all items sold for month 
•alphabetical sort of items sold by month 
• this set of programs can be custom modified by you or us 
•AND MUCH MORE!! 

AGING REPORT FOR LYNN'S A/R SYSTEM 

Aging Report 01 131 182 Page 1 
Account Current 30-60 Days 60-90 Days 
ABC Inc. $ 249 00 $ 65.20 $ 0000 
Old Co. Inc. 0000 84.40 16520 
New Co. Inc. 97.75 00 00 0000 
Deadbeat Inc. 0000 0000 0000 

90+ Days Total 
$0000 $ 314 20 

0000 249 60 
00.00 9775 

345.00 345.00 

Totals $346.75 $ 149.60 165.20 34500 $ 1.006.55 
Aging reports can be compiled on a daily, weekly or monthly bases . 

LYNN'S CHECKBOO~ 


LEDGER SYSTEM 

ePhone Supported Ask For Ron• 

• sa11es hours of posting to general ledger • almost 
completely eliminates mathematical errors• menu dri11en • 
200 expense fields •will handle 1.000checks a month•will 
print checks with option to enter handwritten checks• will 
do reconciliation statement with hardcopy • will print 
hardcopy of field totals both by month, year to date and end 
of year • automatic account numbering • automatic field 
entry• will print hardcopy of checkbook register• debit and 
credit memo entry • alphabetical hardcopy of accounts 
payable and account numbers (machine language sort. very 
fast) e AND MUCH MORE!• 

•-----------LYNN'S---------..... 

Account Receivable System $4995 
Account Receivable Aging Report $2000 
Checkbook Ledger System $6995 
Well's Data Base Manager $3995 
Add $2.00 Freight and Handling. 
Illinois Residents Add 6% Sales Tax 

Send $10.00 Per System 

For Printouts and Documentation. 


Credit Given on Order 


Equipment Needed: 48K Model I or Ill, 
Lineprinter, 2 Disk Drives. 
The abo11e programs will work on TRSDOS 1 .2 and 
1 .3 for the Model Ill. NEWDOS, NEWDOSSO, 
NEWDOS80 V2.0, LOOS and MULTIDOS for the 
Model I and Ill. 

DATA BASE MANAGER 

BY WELLS 


perfect tool for storing and maintaining mailing list, 
in11entories. menus, collection records. article references. 
important dates, client records• all functions menu driven• 
easy to interface to word processors and communication 
programs • sort in ascending or descending order (fast 
machine language sort)• compact st or age with minimum 
overhead• go from data base to visicalc and return• sort and 
select 11isicalc lines!!• interface to Radio Shack's "advanced 
statistical package" . 

111 llf,, ~r.. .,1...., "' ~ ,.._ 
---...:_c ~ '- ••v........ ..- ~ · '·
,

~(,.""· ' · ...... '· .,,,.~-
LYNN COMPUTER SERVICE ..., ""·· 

6831 W. 157 St. 
Tinley Park. Illinois 60477 

(312} 429-1915 ..-115 

TASSO and TASDOS are trademarks of TANDY CORP. NEWDOS and NEWDOSBO are trademarks of APPARAT INC LOOS is a trademHrk of LOGICAL SYSTEMS INC 
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of progress that the computer in· 
dustry has achieved in the last 
quarter century. But, as with 
most industries, a trail of minor 
discoveries, dating as far back as 
1812, led to today's computer. 

Probably the first invention in 

the chain was developed in 1812 
by Charles Babbage. Babbage 
developed his " difference ma
chine" to automatically perform 
simple computations used in 
logarithmic tables . More im· 
portantly, he developed an an
alytic engine which executed 
operations similar to a program 

and was capable of internal 
storage of data. Machines to aid 

(Data Base) PERSONNEL DEPART MEN T 

/ DATA B~SE ·---._ 

·----
1F1tes1 JOB FILE i:=" ERSONNEL F!._i,,_E PAYROL L FILE 

// 
0 

1Records1 Harry . Jo nes. 5X397 John C•ow. 6XJ27 
10 Spru ce Street t 620 Disk Drive 

I I 
Harry Jones 1620 Di sk Dri ve 

I I 
(Characters) A 6 

Tnh ITTr'TT' 
!BITS! 1Ql(J0001 01 01 0 11 0 

Fig. 5. Data Hierarchy 

MAYDAY .. s · 

in physical labor were being 
developed rather quickly in the 
early 19th century, but the inven· 
tion of the analytical engine in

troduced the idea of mental 
assist machines. 

The Laws of Thought, pub· 

lished in 1854 by George Boole, 
described a sy st emati c ap
proach to the anal ys is of prob· 
lem solving. It forms the basis of 
computer logic as we use it to
day. Herman Hollerith invented 
the machine-readable punched 
card code in 1890. Today, over 
90 years later, the Hollerith code 
is still in use. 

Modern computers were not 

invented until the late 1940's. 
Although a number of compa
nies and colleges were devel· 
oping computer-like machines, 

credit is usually given to Eckert 
and Mauchly of the University of 
Pennsylvania for the first elec

tronic computer, called the 
ENIAC. 

ENIAC led to the development 
of the UNIVAC Corporation . 
UNIVAC installed their first 
computer at the US Bureau of 
Census in 1951 . That computer 
is now displayed at the Smith· 
sonian Institute. 

Computer development can 

be broken down into three dis· 
tinct generations. The first . be
ginning with ENIAC and con
tinuing into the late 1950's, pro· 
duced a vacuum tube machine 
the s ize of a very large room. The 
first generation machine re
quired a programmer who under
stood the machine almost as 
well as its engineer . The 
machine was large, slow, dif
ficult to program and had a 
relatively small memory capac
ity. These first computers gen· 

erated a great deal of heat and 
required large air conditioning 
systems. 

With the development of the 
trans istor by Bell Labs, second 
generation computer systems 
(1959-1964) came of age. Tran

sistors replaced the vacuum 
tube. Computers became small
er, faster, less expensive and 
used less electricity. These new 
computers generated less heat 
and had larger memory units for 
more effective storage. New lan
guages made writing programs 
much easier. 

Printed circuitry (1964) 
ushered in the third generation. 
As computers became smaller 
and faster, reliability increased. 
Breakthroughs established com
munication possibilities and 
more efficient 110 methods. 
Memory again increased and the 
sophistication of software op
erating systems further s im
plified programming. 

To appreciate the advances in 
the computer industry within 
the last 35 years, compare the 
ballroom-size ENIAC with 



today 's TRS-80. The micro
computer of today can outper
form the ENIAC at one ten
thousandth of the cost and 
three-thousandths of the size. 
The progress goes on and on. 
Even so, the computer industry 
has only just reached the tod
dler stage of its development. 

Although it is too earry to ac
curately gain proper perspec
tive, many data processors 
believe we are now into the 
fourth generation. As computer 
size and price diminish, memory 
and peripheral inventions con
tinue to alter old computer reali
ties. I do not think the fourth 
generation will be defined by 
great discoveries, but by the use 
and users of the new microcom
puters. How many of us be
lieved, only a few years ago, we 
could own a microcomputer? 
Small , inexpensive computers 
of five or ten years ago sold for 
$90,000. Computer uses have 
expanded to include shopping 
lists, menu planning and games. 

Users are no longer exclusive
ly data processors, scientists 

/ 

and businessmen. Microcom
puters have introduced house
wives, teachers, students, child
ren and other nontechnical per
sonnel to computer use. Soft
ware applications have tripled 
over the past five years and, as 
the price of microcomputer pro
ducts diminishes, the market for 
home computers expands. A 
year ago, I bought 16K for $55. 
Today, $60 buys 48K. Each price 
reduction opens the market to 
more people who, not long ago, 
would have laughed at the pros
pect of owning a computer. 

Computer Demystification 

As computer use, termin
ology and understanding be
come more widespread, the gen
eral public 's perceptions of 
computers will change. It has al 
ways been popular for shipping 
and billing clerks to blame the 
computer when customers com
plained. The computer has been 
the scapegoat for so long the 
consumer believes the machines 
to be inept. There is a good 
chance the idiot jokes of the 

1950's, the moron jokes of the 
1970's and ethnic jokes of the 
present will evolve to: "How 
many computers are needed to 
change a light bulb?" 

Hopefully, the increasing in
fluence of the home computer 
will alter those perceptions. 
Computers do not make mis
takes. Electricity is either on or 
off to a bit. Mistakes are made 
by programmers, analysts, key
punchers and operators. That 
loan payment, never credited to 
your account, was not the prank 
of a vengeful computer, but of a 
careless clerk. When the general 
public is aware of this, our indus
try will be better understood. 

Another harmful myth claims 
increased automation will in
crease unemployment. The 
world's most automated coun
try, Japan, suffers an unemploy
ment rate of only two percent. In 
addition, the Japanese worker 
expresses a higher satisfaction 
than his American counterpart. 
The computer is normally used 
to free humans from mundane 
repetitious tasks . 

Managers and business exe
cutives often express dissatis
faction with their computers and 
technicians. Usually these disap
pointments are the result of three 
misconceptions. Many users 
have, initially, too great an ex
pectation for their new comput
erized projects. Often, these ex
pectations are unrealistic, some
times caused by an over-zealous 

· computer salesman. Some man
agement see computers as a 
cure-all for their business prob
lems when. in fact, a computer 
may aggravate some problems it 
was purchased to solve. 

By far, the greatest reason for 
dissatisfaction with a computer 
system stems from inadequate 
system development. The sys-
tern development process en
compasses all the actions ne
cessary to create a computer 
application from the problem 
development stage through 
user acceptance. In Part Ill we 
will begin to examine the entire 
system development pro
cess-in theory and in 
practice.• 

For a limited time. Doto Services. Inc.. will 
give you a FREE Epson MX-80 Printer ($645 
value) , when you buy a ms 80 Model Ill. 481~ . 
with 2 PERCOM 40 trocl~ drives. at o regular 
price of $2 ,495. 
(Optional R5 2J2 . $90 extra . f\odio Shod~ w /r.S 2J2 - $170 
extra . Printer cable - add $J5 .om 

The perlect system, the periect price! 
TRS 80 Model Ill, 48k - two PERCOM 40 

track drives - EPSON MX-80 Printer. 
Doto Services offers more APPARAT'S 
NEWDOS 80. version VER 2.0. regularly ~149.95 
- now only $129.95 

Up to 20% savings on TRS computers 
accessories - programs, Plus: EPSON I 
PERCOM I APPARAT I HAYES SMARTMODEM I 
VERBATIM DISKETIES. 

*TRS-80 i5 o tradema r l~ of Tandy Corporot ion. 

,... See Lisi of A"verr1s ers on page 354 

• 	 FREE SHIPPING in 48 contiguous states 
• 	 No Soles Tax on out-of-state orders. 
• 	 Visa/Moster Cord welcome. 
• 	 Personal checl,s. allow J weel's to clear. 
• 	 (International orders. freight F.0.13. Wichita. 

Kon.sos) 
CALL TOLL FREE: 1-800-835-1129 
or order by moil from : 

DftTft SERU~l:ES, ~~~. 

COMPUTEf\ SERVICES SINCE 1970 ,.,, 11a 

P.O. Oox 1157 Wichita, Kansas 67201-1157 
(In Kansas . coll 1-J16-8.35-9021) 
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PROFESSIONAL 


INCOME TAX SYSTEM 

FOR TRS-80* MODEL I, II or Ill 

For five successive years! 
Our system, running on the magnificent line of TRS-80 computers, has 
prepared thousands of lightning-fast, error-free tax returns a day in 
accounting offices worldwide. 

Now we introduce! 

SYSTEM THREE! 

SYSTEM THREE is an improved, still more interactive version - Totals W·2's and 
computes FICA overpayment - Includes "QWIKTAX," a fast tax calculator for tax 
planning - Has automated Client Billing - More! 

And, as always

1. 	Full interactive user control , in tax-form language only, line-by-I ine. 

2. 	 Screen display of full 1040 and all schedules, prior to printout. 

3. 	All formats IRS and State approved . 

4. 	 Schedule amounts automatically entered on Form 1040. 

5. 	 Your Preparer's Information automatically printed at bottom of Page 2, Form 1040. 

6. 	 Built-in Validation Check tests entire system, hardware and software. 

7. 	 Special printer adjustment routines: Margin Offset , Text Position, etc. 

8. 	 Fills in pre-printed forms (we supply) or use overlays. Your choice. 

9. 	AUTOMATICALLY COMPUTES: Tax - Earned Income Credit - Maximum/Minimum Tax - Least Tax 

Method - All Percentage of Income Limitations - All Fixed Limitations. 


DOES INCOME AVERAGING IN EIGHT SECONDS! 

10. Full support through the tax season, no charge. 

11 . Inexpensive yearly updates in accordance with tax-law changes. 

SYSTEM THREE comes in four modules. You select the ones you need. There is no 
system like it, for any computer, and the cost is literally nothing. In one season, our users 
have paid, out of savings, for the software and the computer. 

45-page Descriptive Manual · $7.50 
(Refundable on order) 

MINIMUM SYSTEM REQUIRED: Model I, 48K, 1 Disk Drive 

CONTRACT SERVICES ASSOCIATES 

706 SOUTH EUCLID• ANAHEIM, CA 92802 • TELEPHONE: (714) 635·4055 

• TRS·BO os a trnderna>k of Ton<1y Corp ,,,. 68 
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TAXPLAN! 

Income Tax Planning System 

including 

Five-Year Tax Computations! 
(1981 thru 1985) 

The only fully comprehensive Tax-Estimating system 
ever offered. Used by accountants, attorneys, tax 
preparers, businessmen, investors, realtors, loan 
companies. 

Income-Averaging 

Minimum/Maximum Tax Computations 


Enter or change figures in 30 seconds. Print out 
statements. Plan your tax strategy for five years 
ahead. (Does not prepare returns for filing.) 

ForTRS-80 Models I, II, & Ill .. ..... .. ... . .......$249.95 


($149.95 to registered users of our Tax System) 
Requires 48K & 1 disk drive 

FROM THE WORLD LEADER IN INCOME TAX SOFTWARE: 

CONTRACT SERVICES ASSOCIATES 

706 SOUTH EUCLID• ANAHEIM, CA 92802 •TELEPHONE: (714) 635-4055 

• TRS 80 •Sa tradem ~rk o l T;-mcly CorL. 
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GENERAL 

Cffil 
LOAD 80 

Make your 80 a crooning computer. 

Micro Melodies 

Kenneth Lee Gibbs sounds, to make it suitable for 
31 Willow Street producing music. 
Highspire, PA 17034 

Teaching the TRS-80 to Sing 

You must begin by giving your 
computer singing lessons. You 
do this by POKEing a small ma
chine language program into 

Name That Song is a delight  memory via Basic. Lines 40-60 
ful sound and action game in Program Listing 1 contain all 

pitting one to four contestants the instructions your BO needs. 
against one another to deter The same instructions appear in 
mine who can identify the most line 5 of Program Listing 2. 
folk songs. It has been one of Whenever you use this rou
the most popular games in our tine answer the memory size? 
household since I completed it. question with 32737. This pro

I modified David G. Morr's ma tects the last 29 bytes of RAM 
chine language routine (80 Mi for the machine language rou
crocomputing, May 1980), which 	 tine and prevents the rest of the 
was set up to produce random 	 program from bumping into that 

area of memory. With this rou
tine your TRS-80 can make 

32768 different noises, ranging 
The Key Box from sounds so high and fast 

tl'lat you cannot hear them, to 
Basic Level II long low rumbles. 
Model I Tl'lere are 256 different tones, 
16K RAM each of which can be produced 
Amplifier required for 128 different durations. 

These durations range from 

Set MEMORY SIZE? to 32737 
10 REM THIS PROGRAM PLAYS A MUSICAL SCALE 
20 REM AT VARIOUS SPEEDS· DEMONSTRATION ONLY 
30 CLS . DEFINT A·Z : 0 = 24576 
40 POKE 16527, 127 : POKE 16526,226 
50 FOR N = 32738 TO 32766: READ X: POKE N.X: NEXT 
60 DATA 205, 127, 10, 62, 1. 14. 0. 237, 91, 61, 64, 69, 47, 230. 3. 179, 211, 255, 

13, 40. 4, 16, 246. 24 , 242, 37, 32, 241, 201 

70 FOR T = 1 TO 5 

80 Z =USR(145 +0): Z = USR( 129 +0): Z = USR(11 5 + 0) 

90 Z = USR(108 + 0 ) · Z = USA(97 + 0) : Z = USR(86 + 0) 

100 Z = USA(77 + Q) : Z = USR(73 + 0) : Z = USR(77 + 0) 

110 Z = USR(86+ 0): Z= USR(97 + 0): Z = USA(108 + 0) 

120 Z = USR(115+ 0): Z= USR( 129+ 0): Z= USR(145 + 0 ) 

130 0=012 

140 NEXT 

150 RUN 


Program Listing 1 

about seven milliseconds to tempos. However, any number 

about 1 3/4 seconds. you use as a duration should 
produce an integer when divided 

Sifting Music from Noises by 256, otherwise you will be af
Which tones and durations fecting the pitch as well as the 

should you use to produce duration. 

music? I will share these secrets Zero is the longest durat ion 

with you. Table 1 shows the total and it is twice as long as the 

range of the musical tones the next longest which is 32512, 
TRS-80 can sing. creating some problems. Notice 

There are lower, higher, and that I did not list anything for the 

tones in between each of the duration of a dotted half note in 

notes listed. However, these 414 time. There is no duration be
other tones are not within our tween the half and the whole 
field of interest because they do note when the whole note is dur

not constitute music. ation zero. To get around this 

For the most part you will problem I changed any dotted 

never need most of the notes in half notes into half notes and 

the list. Name That Song has added a quarter rest. In most 
parts of 37 songs and I never songs this is hardly noticed . 

used a note lower than low A# When making computer mu

nor one higher than high E. sic, always define all variables 

The numbers in Table 2 repre as integers. This saves bytes, 
sent the various durations of speeds up execution, and also 
notes and rests used in rather prevents you from sending infor

snappy 4/4 time and 314 time. mation to the machine language 

You can change these values to routine tl'lat cannot be used. 

suit your own tastes in musical The numbers given in Table 2 

Note Pitch Value(P) Note Pitch Value(P) 

Low D# 244 A# 81 
Low E 230 B 77 
Low F 216 High C 73 

Low F# 204 High C# 68 

LowG 194 High D 65 
Low G# 184 High D# 61 
Low A 172 High E 58 
Low AN 162 High F 54 
Low B 155 High F# 51 
c 145 High G 48 

C# 135 High G# 46 
D 129 High A 43 

D# 122 High A# 41 
E 115 High B 38 
F 108 Very High C 36 
F# 102 Very High C # 34 

G 97 Very High D 32 

G# 92 Very High D# 30 
A 86 

Table 1. Pitch Values 
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for rests are also only valid your Archer Mini-Amplifier or 
if you define the variable used Realistic Micro-Sonic and turn it 

in the For ... Next loop as an on. To play a note make a USR 
integer. call to the sound routi ne using 

an unused variable. Define it as 
Let's Make Music equalling the USA call. For ex

Plug the auxiliary cable into ample, Z = USR(O) would be a 

Program Listing 2 

& 'NAME THAT FOLJt SONG BY ~ENNETH LEE GIBBS 19/12/81 
5 CLEAR27 8 :CLS ~ OEPI NTA-Z: ourns (36} t POXE16527, 127: POKE16526, 226: PORN1•3273 8T 
032766 1R.EADXl: POJtENl, Xl : NEXT: DATA2i5,127,18, 62, 1,14, e, 237 ,91,61 ,64 ,69 ,47, 23 
9, 3, 179 ,211, 255, 13, 4", 4 1 16, 246 1 24 ,242 ,37 ,3 2 ,2U, 281: RANDOM: K9•1 tTT•8 
6 H•l62 • I•l55 iC•l45 ;J•l35: D•l29: E•ll5: P•l88 tK•Hl2:G•97 :L•92: A•86 t M•81 t8•77: 
N•7310•65: P•l2512: 0•24576: R=21768: S•l6384: T•l2288: U• l 87 52: V• Bl 921W•537 6: X•4 
896 :PORVl•lT036 :NS (Vl) =Vl: NEXT:GOTOlB 
7 Itk9•1RETURN 
8 Y•Y-1: PRINT@9J Iii, Y,: INS• HUl:E'i $ :I PINS<>• • TM&NJl!IB 
9 RETURN 
18 PRINTCUR$(23) :PR1NT@262,•?I? NAl'tE 'l'llAT SONG ?J?•: PRINT@53t; ,• { 11 ) • :PR 
INT@788, •-·: .: ·- FOLJI.: SONGS -·:.: =-· :RTz RND ( 4 ) : OHRTGOSUB4Seee, 33090, 44900 ,1 
4888 
11 CLS:INPUT . HOW MANY CONTESTANTS ( l TO 4 ) • 1NC1IP'(NC <l)OR(NC>4)THEN11 
12 CLS:lNPUT•FtRST PLAYER 1 S NAJ1E•1PlS:PRINTPl$1•, YOUR BUZZER IS THE < 0 > 
JlEY•: H"MC•lGOT02S 
14 PRINT:INPUT . SECONO PLAYER'S N.AM..E•1P2$:PRI NTP 2$ ;•, YOTJR BUZZER IS THE < P 

> XEY • :H'NC•2GOT02B 
16 PRINT:INPUT.THIRD PLA.'lER 1 S NA.HE•;P3$:PRI NTP3 $; •, YOUR BUZZER IS THE < C 
> i:ey • : .1.PNC•3GOT02 B 
18 PRINT:INPUT.FOURTl:I P LAYER' S NAM.E•;P4$ :PRINTP4$;•, YOUR BUZZER IS THE < M 
> KEY• 

19 IFLEN (P l $) +LEN( P2$) +LEN ( P3 $) +LEN ( P4 $) >l41!1THEN12 

28 NS•lB: PRI NT•• * * * • • • • * • * * * * * • * * * • * * * * * 


22 PRINT •* PRESS YOUR BUZZER KEY WHEN YOU THINK YOU KNOW 'niE SONG. 
25 PRntr•• 'iOU LOSE 33' OF YOUR POINTS IF YOU GUESS 'riR.ONGl 
26 PRINT•• DON'T USE HUM.BERS IN YOTJR GUESS. USE ONL~ l SPACE BE TWE&N 
28 PRINT • WOJU>S . DON'T USE ANY COMMAS 1 • 1: INPUT.PRESS <ENTER > TO START 
•;OU 

5 8 TT•'M'+l : CLS:PRINTPl~~· HAS•;Pl;•POINTS < Q >":IPNC <2GOT060 

52 PRIHT : PRINTP2$1• HAS"1P21 • P01NTS < P >•: IFNC <3GO'I'Oti0 

54 PRINT:PRINTP3$J" HAS•;PJ1 • P01NTS < C >• :IFNC<4GOT060 

56 PRIHT:PRINTP4Si . HAS"1P4;•ronrrs < M >· 
6B PRINT1PRINT:PRINT · soNGS LEFT IN THIS GME:•:N.S 
63 IPTT>36THENPRINT"N0 KORE SONGS., ,'iOU NEED PRACTICE! •: GOT06 1J009 
65 IPNS•8GOT06 8088 
7 19 PRIHT:INPUT. PRESS <ENTER> TO START SONc·, ss 
75 Y•RND(l8)+32:K9•8 
77 PRINT@915,"THIS SONG WORTH ·: v; · POINTS. 
SIJ PORTl•lTORND(999) +999:NEXT 
98 RN•RND(36) 
92 IPNS( RN) • 8GOT09e 
94 NS(RN) • 9 
99 1PY <32TUEN Y•32 
118 ONRNGOSUBH18H, l 1889, 12888 ,131'89,14880,1 5 098, l 68ee, l 7U H, 18800, l 9088, 2 0 
Ill, 21898, 221111119, 23 UIJ, 24BH, 25889, 26988, 27 088, 2889 9, 29 1HH, 3 8889, 31000 ,3 201HI 
, 33818, 3nee, 35899, J 61 Be ,31e ee , 3a0ee ,3 gee e, 4e1e0, 41eee, 420011, 43 e ee, 4.te1u, 45 
881 
115 1"R9•1GOT05B 
111 CLS 1PORTl•lT0555: NEXTr PRIHT@l54, •TOO BAD I• :GOSUB52 819 : PRINT@727 - LEN (C$ 
•/2, . THA.T SONG WAS : • 1C$:NS=-NS-ltF'ORTl•lT0491111NEXT:CLS:GOT058 
381 PORNl•lT071Z•USR(Sl58)+USR(5248) :NEXT 
382 IPIH$• "Q"TBEN488 
313 IFHC<2T1lEN988 
314 IPINS• • P•THENSH 
315 IPHC<3TllEN9BB 
316 IFIN$•·c·TBeN6HI 
317 IPNC<4THEN9fU 
318 IPIN$••1t•TBEN798 
311 GOT0919 
.... CLSsPRUl"l'@4 4B,•011.:, · ,p1s,• •• • PoR•1Y1•P01NTs ••• • 
US PRUl'l'tlffPUT•11A>!.E T'BAT SONG ????•1X.$11PLBH ( l$ ) >S5TBSN495ELSEGOSUBS9000 
UB IPll•ITBENU4 
US CLS t PRINT@535, •THAT IS CORRECT 1 • tGOSUB518 U zCLS1 Pl•Pl+Y t NS•NS-1: K9•l: PR 
INT@5 U-LEll (C$) / 2 ,C$1GOT01BI 
444 CLS 1 PRINT@S48, "WRONG l ":GOSUB521BI 1CLS 1 Pl•INT (Pl-Pl/3) :GOT051 
511 CLSzPRINT@4 48,•Qlt, •1 P2$1 · ••• roa• ,y, • prorNTS ••• • 
595 PRINT 1INPUT"NAME THAT SONG ????" 1X$1IfLEN(X$) >5 5THENSBSELSEGOSUB589&9 
518 IPll•BTHEN544 
515 CLS 1 PRIHT@535, • THAT IS CORRECT I• :GOSUB518181 CLS I P2•P2+Y: NS • NS-l: K9•l: PR 
INT@544-LEN(C$) /2 ,C$ :GOTOlBB 
544 CLS t PRINT@548, •WRONG l • :GOSUB521JH tCLS 1 P2•INT(P2-P2/3) :GOT059 
611 CLS1PRIHT@448,•ox, •,pJs , · ••• P'OR- ;l'1•rorNTS ••• • 
61 5 PRINTJINPUT.NAM.E THAT SONG ????•1X$1IPLEN(XS)>55THEN685ELSECOST.IB50990 
618 IPI1•8TBEN644 
615 CLS 1 PRINT@535, •THAT IS CORRECT I • :G;OSUB5181Jlh CLS 1 P3•P3+Y: NS=NS-l :K9=1 : PR 
I NT@5H-LENCC$ ) / 2, C$ :GOT0198 
644 CLS 1 PRINT@5 48, •waoNGI. :GOSUB521188 :CLS: P3•INT {P3-P 3/ 3) :GOT05 0 
788 CLS I PRINT@448, • 011.: . • 'P4S 1 • ••• Poa• ,y, .POINTS ••• • 
715 PRINT:INPUT . NAKE THA.T SONG ???? • 1X S:IPLEN (X$ ) ) 55THEN7 95Et.SEGOSUB51i1 9H 
718 I Pil • BTUeN744 
715 CLS : PRINT@535, .THAT IS CORRECT I . : GOSUBSl 988: CLS: P4•P4+Y: NS •NS-1: K9al: PR 
INT@5U-LEN (C$) /2 ,C$iGOT0108 
7 U CLS: PRIHT@S 48, •WRONG I • :GOSUD52888 1CL$1 P.fi•Un' ( P4-P4/3) :GOT05 0 
908 CLSz PRI NT@SlB,•sOMEONE DIDN'T US E THE RI GHT KEY FOR THE.U. BtJ'ZZERl . :FORT 
l•lT02222: NEXT :CLS: PRINT@915, •nus SONG WORTH·, y f · POINTS· :GOT099 
1H88 C$• •L 1 IL LIZA. JANE•:Y$••LtzA JANE• 
lUU Z•USR(N+S) : Y•Y+l :GOSUB7 : Z•USR( G+V) :GOSUB7; ZmUSR(A+S) : GOSU67: Z•USR( G+S 
) t GOSUB7: Z•USR(A+V) :GOSUB7: Z•USR(G+S) : GOSUB7: Z•USR(E+V) : GOSUB7: Z•USR (G+P ) : G 
OSUB7:Z•U.SR(N+S) :GOSUB7 
1 1121 7.•USR(G+V) :GOSUB7: Z•USR(A+S) :GOSUB7: :1-•USR(G+S) :GOSUD7: 'ZzUSR( E+V) :GOSU 
87 J Z•USR ( E+Sl : G0SUB7 i Z•USR(O+V) :GOSUB7; Z•USR(C+P) :GOSUB7 sRETURN 
11811 cs- ·sLACJC IS THE COLOR OP MY TRUE LOVE'S BAIR . :Y s., · aLtlCK IS THE COLOR 

11110 Z•USR(E+P) :Y•Y+l:GOSUB7:Z•USR(G+P) :GOSUB7:ZzUSR(B+P) :GOSUB7:Z=USR( A+S 
) :GOSUB7 : Z•USR( B+S) :GOSUB7: Z•USR( E+Sl 1GOSUB71 z.,USR (E+S) : GOSUB7 
11828 Z•USR(D+S) :GOSOB7:Z•USR(E+S) :GOSUB7;Z•USR(k+P) :GOSUB7:Z•USR(D+P} :GOSU 

~18~iiu~~i'l~~sm,~r.;~~ 
12818 Z•USR(P+S) : '!•Y+l 1GOSUB7: Z•USRC M+S ) :GOSUB7 : Z•USR(A+S) : GOSUB7: z~uSR(IHS 
) 1GOSUB7: Z•USR( N+S) :GOSUB7: Z•USR(G+S) : GOS U87: Z•USR( N+Q) :GOSUB'7: PORTl•lT0182 
: NEXT: Z •USR( N+V ) :COSU87 
12828 Z•USR(!1+S) iGOSUB7:Z•USR{A+S) :GOSUB71Z•USR(G+S) :GOSUB7:Z•USR(A+S) :GOSU 
B7 t Z•USR(M+P) : GOSUB7: Z•USR(F+P) sG0SUB7: RETURN 
139 1& cs- · oN TOP OF' OLD 511.0KEY.:YS•CS 
13819 Z•USR(C+U) s Y•Y+l 1GOSUB7 1 Z•USR( C+U) : GOSU87 1 Z•USR( E+U) :GOSUB7 J Z•USR (G+ U 
l J GOSUB7 t Z•USR ( N+P) :GOSUB7 : ZcoUSR(A+P) : GOSUB7 1 Z•USR(A+U) :GOSUB 7 
13929 Z•USR(F+U) ;GOSUB7: Z•USR(G+U) : GOSUB7: Z•USR(A+U) :GOSUB71 Z•USR(G) tGOSUB7 

Program UsNng 2 Continues 

,,-See Lisi ol Advertisers on page 354 

proper method. The number in When the computer en · 

parentheses is the sum of the counters this statement it goes 

pitch value (P) and the duration to the music routine and ex

value (D). I put the pitch value ecutes a high D quarter note. It 

and the duration value in the then returns to the next state

parentheses along with a plus ment in the list. 

sign and let the computer do the To insert a musical rest (Si· 

work of adding them: Z = lence) between notes insert a 

USR(P + D). For ... Next timing loop be


The statement for playing tween the USR calls. Refer to 
high D note with a quarter note Table 2 for the proper length of 
duration in 3/4 time. would the loops for the duration of the 
read : Z = USR(65 + 10752) . desired rest. • 

414 Time 314 Time 

Duration Note(D) Re.sr Note(D) Rest• 

2 Tied dotted halves Zero 1455 
Whole note Zero 1455 
Dotted half 32512 728 
Half note 32512 728 21760 4e.5 
Dotted quarter 24576 546 16384 364 
Quaner note 16384 364 10752 242 
Dotted eighth 12288 273 8192 182 
Eighth note 8192 182 5376 121 
Sixteenth note 4096 91 2560 61 

•Use the value in the column to create a rest between notes. These values are to be 
used in integer For ... Next loops. Example: To execute a quarter rest in 414 time 
(where X has been defined as an integer), the line would read: FOR X~ 1 TO 364 : 
NEXT 

Table 2. Duration Values 

the HOW TO, SHOW & TELL, STEP by 
STEP book. Written for TRS-80 and all 
computers using Microsoft basic."DOS The breakthrough book for nori'..programmers . 
businessmen and professionals who want toRANDOM solve in house problems by writing your own 
customized program ... and the hobbyist withACCESS 

& 
the desire to get beyond the casse1te and into 
disk data storage and file manipulation . "DOS 
Random Access & Fiie Handling" is the plain 
speaking , easy to read 150 page book for 
learning HOW TO WRITE SPECIAL PROGRAMS 
for inventories. mailing lists. work schedules. 

BASIC 
record keeping and more. Your acquaintance 
with Level I and Level II basic and this self

FILE 
instruclion tutorial will assure quick progress. HANDLING" 
Yes, I want to expand my programming knowledge. 
have Model I or Ill D Model II DDSC Publishing 

2 Dogwood Drive 
Please send me a copy of " DOS Random Access & File

PO Box 769 Handling" for $29.50 & $1 .50 shipping O 

Danbury, CT 06810 Model II $1 .50 extra O 

A lso send me the compatible program disk for 28.50 + Phone Order 
1.50 sh ipping D Model 1132.50+ 1.50 '.J

(203) 748-3231 Overseas add 8.00 per book and dlak 
airmail. 

Name ---- ------------ 
Address 
City 

State-------- Zip 
Master Charge o VISA D 
Expiration Date 

Card# -------------- 
Check D Money Order o 
COD (2.00 extra) D 
Signature 

"Dealer Inquiries Invited" Phone Orders (203) 748-3231 
CT. orders add 7.5% sales tax. 
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EXCITING NEWS 

FOR COLOR COMPUTER USERS 


FLEX, OS-9 and the Radio Shack Disk System 
ALL on the SAME Color Computer 

'tNr.lt;IQ vou ~" 1eve 1~a1 .,.·ou can :Jn F;_f.X_ 059 .., ca s f" yo.J 11,;·i · : understa,,d ho ....· ll'\1S w or ks . ri1 
.;ind qdd .o ~llaCk (j1~k ~u'~"'' iir t'! ur1 II)~ ~;;1 1111~ Cn or <.,jlYf? you a b•.e' ~xplan<1t.ci•1 Th!::! Col~1r Cun1put~· 
('..-(J'floult~r . ,...,cl ;1.1 yol, tlio!<'f' tn(.11, 1; che111qe 1'1e ;j1sk'' wa :; -:les1gne<1 ~o l 1,a1 nw r;:111~ ir n11 ~ sy:-;tein c:JulO 
Tt1;-11 •,, r·;;r~. 1u'.>1 char\ge :he <l•Sk 1 you l".a ... e a JlK tll' '.u1ri~tl o1t t.•11! er so1 1w:t ~I' r: ~int•n · ·, ;1 •n.>rmal 
C (il\v c.~,rnpi..!t:!' w1lii th~ R'<t •l•u 5"'1.ac k ·.l1s.k sysa~m . Calo: Cor•1pu1 t~r this ...,.ou o or;•y m1.t·-.e •1 QO a·.... a}' 
all y:')u re~c; lo cJu 1s 1Y'i;1IH!" tr1v1;il '11t1(ld1Cill•or tr. Howcv!'.'r , • y <.~ ..i Dul ,_ 01oqr~ ,.,., 1n rnt-rrory 10 do 
ar;tf:'f,~. !f'lt ~ h•llclm1 :i('1' .1!0 cl•~~:. •1hf:d •P ~t•r t ct: 15si..o so·11r.~h1nr; l•r s1 (l.ke ~oc t 1n FLE.X ::i• OS 9i ,.,, nen 
nt COi On CO MP L,TUt N!:.W $ <lrir:: the.,Ao; I ·~s•Je i.;.f y<)-.J 1u rri c tf the rQr f"'~; y•~u w1 . '1a.. l' a full f:.fK RA M 
·!;)lj Micro You c"r qe1 ~LEX ricni .JS r1~1ht 10"" System w•!n w l"l ·C ll t ii ru11 vm,r pro[;r.1111 (F, fX ~;r 0$ 
()S 11 "'-' ' i:,c ltJdJ y :: -~ ::urr•T't.'• PJt::Ji3e 11cto: uia1 tt11!; 9: \'.,. nef'I tr, ; ~ rums ar1~ h,rr·()(1 :;I/ 11 1~; ;1s 1t you '1,1d 
wii onl y w or ,. w1tn me RnCl •O S'laLk :~1~;k ~ys: ~ 111 ar111 :o!'mu11~:l l''1~rr: lrnrr· lt11~ c:1rnp11tr.r ·rt1f'y ;irP :jOnr. 1 

J2P<; f)4K ·Tit"mury 1: t'>1p3 ltld'. AS •.:nl• ~ . :i2K. M aytit: N :,•..,. .,.w r · 1~1~(: 111(' ot·1~r na 1 ot nu~ 6 }.K r~m .;; t·,1ps 
the ;· t:u ~ 6t,,K ' ~ ·r y01,r!> l o(i 11 ym . r.1o•,.~ t\ ;t .. (' <J tu ·Nnr ~. ,1n !1 ni ,'.\ ~C('r!'.5 t-::; bo l h•J c.:Lsc -n1)!;t ol the 
t:OP)" of :~ 1· .~r ~ 11,; 1 1~ . s~r1:! ;1 lt!CJ.li sire 5A5l 140.:. t1:11c . a.s ;P.e c1 n1 c c s1a.1e:-; . or ;;ou~sc . yo1., c<Julo a1::.o 
sr<smps 1 ari;I Wf.' II Sf~tHl d , o ,·nu 1~u t 6~k <n.p~ ,,, 

Lis '"IQ l:l•'l s·,.s ti~m ro !un F LE.X ..tnci OS 9 t1a5 !Jorne near 1.11ht cs a.•c ·r r. l·JdC'<I 
rn<1'1,· ....1 ...m1a9P.s. F1• i; 1. 1 9 ·"~s rn1 48K f· o m lCH C 

MOVE:.R()lv' n1o vi:-!o COi Or Bii StC t1on• HOM 10 HAM
r1gM ut: ! C. ~l F.i< ~., s •ncans 1ha1 ALL F ~ ~X 

Be-. aus~ 11 •, 1ruv~t! lo RA M yc..i ::.~ r. '1 01 0111y access 
crH11 pa~ ~·t: '>Uflwarc ·,,..i run ..,,, lb NO 

•l t.uw FlfX. y:>IJ GH' rJ !l ·t ;u11I t:'<Jer· change 1 1 ~~ 
MODl~IC.A l"tQNS .l"ld NO f'ATCr1l$' lherP. <11e no 

V•,u cJn l ·~O C o1or ColT'pu tcr c ~ ssettf> soft"Wa1t! an; I 
rne1tH;r~ co,,l11 c 1 ~ ti(~~. i.lWit.' >Nri 1T111.. ed •.r:e ~~1ef'!11 111 ; 

sa·•c 1t 10 FLEJ( l•5k. S r.i:;1e o~ ·~ c Co':ly. Format 
i_it) Cl ... () FLEX w r11d1 IC;t'Jl:S tile l')'.Ne" 4eK l:t;~ to r 

dflt: Se111p c:ir r1111a111l s ;ir1! abo 111(. · t.L!~d 

llSl.J h r-;; •u:x .::, s 1m~10 l f'lscrt the d15k an'::! 1y oc 
W11~1 "''"' .,..,IJ J C w11r1 •$ 41'K tor ·J5C' pr::,;;rams , 

8K ! l ir t LEX ~"c l ;.i;1olt1cr 81<. -lb•)"(' FLEX • or ltH! RUN " FLEX'" 
s.t:re"'"" a ·•cl s tutt 'Ne ,av-o> .:t 1JttJl:1 s::•ef;: ' l -tl.11 $ad !t'.ere •S 10 11 You <ire now up a 11d r J'lrur.g
' v mrl1 •w vi.l..i :;a, ;:aqc· t:·;Jck.,..11 ,: ln ~ce wha1 .n !/"\~ •11ost IJUPuia: uperal n~ ~ySt!:!f'"', 1ur !!le 6809 
, crullf'!:! t··y ,u1c! ~ f-l1 Ae:s s•~reen 111.1~ .111111 <J'lat1'e 1..:s T ·1 "'r~ are l"l•Jnt1•e<Js ul ~;.;~11·.... a;e pack<r9es r.o w ru"I·) 
~c 'lave ,2 4 l1"l('S ty 42 C hdr;K!~r (1i~•J.-l ;t1 is on It">~ 

·"'& ur.clt'!r \tit~ FLfX ~ '(stem. Open yow CCllu1 Cm"'v•;a y r t1a!'s :::c11CH :h..1 f'I a11 A;>µ•t;~ 
;i•Jler 10 ti w tmle r1ew w{1·, tJ '>f ~wn wa1~ 'hlt !'l FLEX 

\"le nl!hl 1rr1plw111m11}~j =i t.Jl1 tt,rn:~1:Jn k.Cyboarc:: . 
w•t'• d (;C,11 ·u 11.1~-r .,nr1 <ss1.c1pe kev /•II AS.Cll i:o::Jes FLEX S99.00 

~ l:.W LO'N Pt=llCE iNCLUOE:.~ OVER/~ cfftU T1 ES'c:;11 no...: t)f': (jP.lle·c.t~;:! lr c:-m 1h€- Cclo• C~mputer 
keylloar!:' $ ~10 00 

Fl[X A.<";:;cmhlr.r $ :'>ll (){) 
W1~ ; l ~;n acced sc~ tnt' bell<; ar 1:) w:"l ::;111;5 to Radie t d::X $ f~ridard IJASIC S G; 00 

Shdcl.. :; Dis k s ~·~ ler~· .,.. h1.~·1 y:;u '·c •vnnJ'Q FLEX Vt F"LE:.X E.x:enoed 8.Js•n~ss BA51C S.1 0000 
05·9 w.._ tt·1~ s uppnr!ir~ s.ngle c· j.vub•r: s1:Jed. O~t>-~ · ld•1guaye~ a·Milal :le 1·)t.:lu.;le. .::oflTH . Pascal. 
s w -c;.11• or Ocucle dcns11y. 35. 40 a"ld BC :r;:ic1e dt :'(t:lS Fo·u~rll .:.:.· plu'$ r>1nrc 
11 ynu i..!;e ocub•e S·de·.:: dr•"'e" trw r• ~ ;1.11.rr·~· •"l is :hr!'~ l\p~11ca.11on package~ '"·Clul'Je . A•F.. G•L A.'P, ;nve.,. 
::Jr1ves cecau s l! we: u~<! th~ n· ...e ~! ~.<1iP. f, 1 lcn s•!!e rnr y . El e<.1ro111 c. S::i ri:.<a!l!.heE·ls . Ac:::CJun:•,;;J . 
seleCl W 1~r- yrn..1 <1re rurm1r.~ ~r. e i.t.ci::• :.- St•;:r<;.c ::1~k. Oa : ;1!J<t SC 1:1ag r;tms ;u·:! r 10 ·1! SE'lO FCR ll5
1[ WI I ....nr k w1! !l ;hi'! CICub•~ S•(!ed ;lll•' f'!S h11\ l Wiii 

:)n "; USE' t1'l':: '>• tJt' i t t1d 0 ·1 y :\~ l'.'H:k5 U5in~ 8 :} Trd.C~ TRS 80 COLOR SOMPUTfR COMPLE'~E "'J!1"t1 Ut.~ 
<1 1 •11t'S •.'> :Jk a y : ~. d ....1111 'lll l t;c :".: 'l 'll~,H•blt? w lh R:..M 241( RO M . S l"J Gt..E 01SK 0-111/E .A.NO FLEX. 
s~ .t ,rln.·tJ f.t<td1:J S t:;1:·~. :;u llwa re Yvu ::a'l :> ISO ~; ~~ ! SET UP .ANQ READ Y ... 0 ~Uh FOR 0 Nt Y $.\ )/~ ,,,. 
ed...: h cr1 v ~ ~ s ~ l':1i11'"HJ rotl:' -:t-id c111vc ·~- i::~ :ss p 0$ .: 1uGe-s SD day el<.l~!r•:!e11 1111ar1anty It lCl. 'lall"C <l C<:"TI 

SO ur f))1 ;lv~w r.:.:..11 .:ill:,li'. ~lS :11 :> k ::0·1trolie:·rs t1nd {)rive:<:. 

FRANK HOGG LABORATORY, INC. 
•J(J 	M10 '"0~'·1N P......AZP • SYR ACUSE N EW YORK 13210 • 1,115f.(7.:I. 7655 
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Computers 

8' Gambline 


Products 
·; ,._ 

Maeazin• 
SEND FOR FREE CATALOG 

Beal Roulette with a Pocket Compuler! 
l his booklet by Dr. Edwaro 0 Thorp describes liis 1ittle l<nown work on Phys1ca1 P'ed1ctmn al Roulelle 
The mar wr.o made Las Vegas change the rules on !liackJack exposes Rou1ettc s succeptibih:y lo 
computers S 9.95 

'·.:<I'(~ Hor.;e Race l!andicapping! O·Jr b1yges1 seller - Probability Ha11diwpp1ng Device· I . 
~ t This 1s a comprehensive hor se 1acrng sysle_rn 1or spotting overlays m lhoroughbred 
- . JI sprint ra ces . f asy entry ol data liorr. 1ne raci ng lorn1 A complete users manual lakes 

d""~·.. you s1ep by step !t'·rougr-. a samole race and explains O'Jerlay betting and money 
- "'"' managernellt T'le ilSer"s manual conta;ns a aeta11ed ton run ol a l'.)0 consecu1 1ve raci; 

sy~lern wo·kou t showrng ar. amazing Sl.~ re!Jr1ed for each $1 00 wagered . (Note . tllis is nOI the 
same progr<lrn as .. Wrn11ing at the Ract:s · •· You may pu1\:nase tt·,e ma11~1al seper<1tely· for $7.95 and 
creo11 PH0-1 is now available for CP I M (Basic-BO, M-Basic ). PH0-1 User' s Manual and casoe"e for: 
16K Apple If Appleson . BK Ohio Scientific 1spec1fy 1Por 4P) . 16K TRS-80 Model I 01111 $29.95 
Apple or TRS-80 Disk $34 .95 
CP I M 8" Single Density Oala Oisk $39 .95 

DR. QUIRIN'S FAMOUS DISCOVERIES! 
Win at the Races . fh •Sis !he wog ram using the algo11tnll'S from Dr Quirin ·s book Highly praisP.<1 and 
erdorsed by DR QUIRI N 1h1s progf3m is lne best a'IJ•lable loday Screen edli aala entry makes eoler · 
irig data a breezu Or Oui:i r ·s p2r !1.-r.e adjustment routines a ~e incluoeo. We warned you that !hP. l}rice 
would go up and 11 aia . Drcer now oecacse this price will go up agai:i 
Winning at the Races Cassette (32K TRS -BO or Apple) $49 .95 

Oisk 	 S49 .95 

Winning at the Races - the book by W1ll1?.rn Quirin Ph 0. ll1i s is !he oesl computerized s:udy ol 
!horoughbred racing eve · publisher. . -:- n1s 300 pi1ge hardbouria buok s1ows deta•led stt..1dies ol hrgh im 
p.lei vaiue factor5 and mcluces :>r . Ouirin·s famous Pai Tarvies 
ATom Ainsle Winners Circle Book . S21.95 

Beating lhe Races wnh a Computer lly Steve 6reche1 A good · flow ro·· tlOOk on mult1p!e regression 
techniqves •PPi1ed 10 P"ri·Mutud handrcapp•og Some heavy nia:n S14 .95 

I.l ake t:tlll(.ks 1) ;:;i ~;i r;11-1 to ~ OF C.OMi-'.J,.FR - ri" o.-1~ (l1":°'1s a.nu 1nf11r11 : a ~ 1 0 ·1 1:?·J:1 !:19:!·0514 CIC 
~nd IO JOI: ~~OMPUTE.;.i 2211:!, Veruur~ t:1:·,d 5J'IC' F . W XX::lar:d H11ls. C.4 9:J64 t1SA 

c a, r,Jm1.; ·es•:rcn1s ad:l 6':, s,n'1s u1x 

1 . ~ "',, .• ,_._,.,.••~,, , ·'' .";.;; •,, "r~~·''''" • ' '"'" ;.;•' "" l·~~"ft '~ ' ' 1• la ··,;, ("• •" .,... 256 
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Program Listing 2 Continued 

i RETURN 
1411181 CS••THB BOUSE OF THE RISING SU N• :Y$••eoUSE OF THE RI SIN • 
14111 2""USR ( A+U) t Y"'Y +l 1GOSUB7 t 2•USR (O+R) sGOSUB7 t 3•0SR ( £+W) : GOSOB71 Z• USR tO+W 
) : GOSUB7 t z...USR( f + R) 1GOSUB7 r Z=-USR(G+W} t GOSUB71 Z•USR( L+W) 1GOSUB7 
l U 28 Z•USR{A+R) 1GOSUB71 'Z •USR (F+W) tGOSUB7: l•USR(E+W) : GOSO£f7 : 'li •USR (D+.R) 1GOSU 
67: Z•USR(A+U) :GOSUB7: ZDUSR ( O+R) :GOSUB7: Z•USR(A-tU) :GOSUB7 
14839 Z=-USR(N+R} 1GOSUB71 !•USR(A+W) tGOSUB7 i Z•USR (G+W) 1GOSOB71 z,.USR(A> 1GOSUB7 
tRETURN
lseee cs··wILDlfOOO FLOWER· :YS,.C$ 
15811 Z•USR(E+S) ~Y ...Y+l sGOSUB7; Z•USR( F+S) tGOSUB7 r Z111USR (G+P) tGOSUB7 1 Z•USR(A+S 
I :GOSUB7 I Z•USR (N+S) tGOSUB7 I Z•USR(E+PI I GOSDB7 I Z•USR ( F+S) tCOSUB1 I Z•USR(B+S) •G 
0SU871 Z•USR(D+P) zGOSUB7 
15929 Z• USR( E+S) :GOSUB7: Z•USR (D+S) 1G06UB71 Z•USR(C+PJ 1GOSUB71RETUR.N 
16911 C$••t 1 VE BEEN WORE.INC OH TBE RAILl toAD•1Y$••0 M TH.£ RAILRO• 
16iJliJ Z•USR( G+O) 1Y..Y+l 1GDSUB71 Z•USR(D+V) : GOSUB7 t Z•USR(G+T) 1GOSUB7: Z1111USR(D+r. 
) iGOSUB7 1 Z•lJSR< G+T) 2GOSUB7 t Z"'USR(A.+X) tGOSUB7 t Z•USR{B+P) : GOSUB7 r Z•USR(G+P) 1 G 
OSUB7t!•USR(N+0) 1GOSffB7 
168211 Z• US.R( N•V) 1GOSUB7 1Z• USR(G+S) 1GOSUB71 Z•USR ( A+S) t GOSUB7 t Z•USR(B} I OOSUB7 
:RETURN 
l 7tHl8 cs -•s xxT"t eN TONs· 11$-CS 
1 7'118 Z•USR ( I+V) 1Y•Y+l 1GOSUB7: Z•USR ( I+S} ~GOSUB'l I Z•USR{f~ +S ) tGOSUB7: Z•USR { B+ S 
1sGOSU B7 ! z,..uSR( E:+Q) iGOSUB7 t ZRUSR ( E+V) tGOSUB7 i Z•USR(G+V) sGOSUB7 i Z•USR{ G+V• 1 G 
OSOBi: Z• USR(E+V) :GOS UJH 
17128 !•USJl{lt:+P) 1GOSUB71 Z•USR ( E+V) :GOSOB7tZ•USR(G+V ) :GOSUB71'Z.•USR(A+V) tGOStT 
87 : Z•USR{G+V) :GOSU87 r Z•USR ( B+S} : GOSU871 Z•USR( E+V) t GOSUB7 : Z•USR( I+S} 1GOSUB7 
17938 z...USR( E+V) :GOSUB71 'l. •USR~JC:+Vl :GOSUB7 1 7.•USR(E+Vl 1GOSUB7 1 Z•USR(D+Ql 1Gosu 
B7 :RETURN 
18i"I C$,..•FRANK1E AND JOH NNY• i Y$• .. AND JO" 
1 8 1911 Z• USR(C+V) :Y~Y+l1GOSUB7t'Z""USll(D+V ) : GOS087 :z.,USR(E+V) ;GOSUB7:Z•USR ( A+ S 
) : GOSUB7 : Z•USR(G+V) tGOSUB7 1'Z. • OSR( E+S> rGOSUB7: z,.USR(C+Sl I GOSUB7 I 'Z •USR (C+P) : G 
OSU8 71Z=USR(C+V) :GOSUB7 
18111 2 il Z•USF:lD+V) :GOSUB71Z •USR(E+V) 1GOSOS7:ZmUSR{ A+S) : GOSUB7:Z=USR (G+V) :GOSU 
87 r'l.=-USR ( t+S) :COSUB71 Z• OSR(C+P) 1GOSUB7 :RETURN 
1918" C$-. •TQM DOOLEY": Y$•C$ 
191HS Z•USR(D+P) :Y..Y+l1GOSUB71 z,.USR(D+S> :GOSUB7 JZc-USR (D+S) 1GOSUB7 :z..usR(E+P 
) :GOSUB7: Z:r1USR(G+P) : GOSUB7 ! z..USR( B+P) :GOSUB7: z..USR{B) I GOSUB7: Z=USR(D+P) : GOS 
UB7 
l!Hl2S Z:r1USR(D+S}: GOSIJB7; Z•USJ!. tO+Sl : GOSUB7 : 'l:"'USR( E+P) : GOSUB7 : Z• USR( G+P) 1GOSU 
8"1 i Z•USR( A) :GOSUB7 :RETURN 
2tiHH0 cs,, • eILL'i BOY " ;Y$•C$ 
2SJ1B Z=USR( E+V) :Y=Y+ l :GOSUB7 : Z•USR{P'+V) :GOSUB7, Z•USR (G• S) :GOSUB7: z,.USR(G+V 
l : GOSUB7: z..usR (G+V) :GOSUB7: Z• USR (N+S ) : GOSUB7: Z•USR(E+V) : GOSUa7 ~ z,.,USit(F+V) ~G 
0SUB7: Z•USR{G+S) :GOSUU1 . 
2Sll211 Z•USR( G+V) : G060B7: Z•USR(A+V) : GOSUB7 1Z•USR(G+S> :GOSUB7 : Z=USR (E+ V} : GOSU 
B7: ZsUSR{F+V) :GOSUB7 I z..USR( G+S ) 1GOSUB7: Z• USR { G+V) :GOSUB7: z..uSR(G+V) : COSUB7: 
Z•USR(N+S) :GOSUB7 
281311 Z•USR (P+V) : G0SUB7; Z•OSk ( l:+V) J GOSUfl7: Z•USit( E+V) :GOSUB7 r Zs lJSR(D+Q) : GOSU 
B7 : RETURN 
218118 cs-·HOME ON 1'H£ RAMGE" :Y$:aC $ 
21818 "L=USR(D+Sl : Y:sY+l sGOSUB7 1 Z•USR (D+S} :COSUB7: J::sUSR ( G+S) : G0SUB7 1Z=USR {A+S 
} :GOSUB7~ Z ·USR( B+R) : GOSUB71Z• USR(G+W) tGOSUB7t Z:USR{ll.:+W) :GOSUB7:Z-.USR(E+ S) 1G 
OSUB7; Z•USR(N+S) ;GOSUB7 
21828 ZsUSR( N+S} 1GOSU:S71 Z•USR ( N+R) :GOSlJ87: z-US R (N+W • : GOSUB7 : 2.•USR( NHi); GOSU 
B7 'Z•USRf O+R) ;GOSUB7; Z•USRi G+WI .cosue7' Z•USR(G+W) ;GOSUB7' z~usR(G•S ) 'GOS UB7 
2 1131 Z•USR(~+S ) t GOSUB7tZ•USR (G+S ) :GOSUB7: Z•U$R ( A } :GOSUS7:RE'tU~N 
22888 CS= •HUSH LITTJ.,E BABY•1 :t $•C $ 
221111 ZaUSR(D+S) :Y=-Y+l :GOSUB7' z ..usR( B+V) :GOSUB7: Z•USR( B+V) :GOSUB7: Z•USR( B+S 
I 1GOSUB71'Z•USR(tHS) tGOSUB7:Z•USR { B+Sl :GOSUB7 : Z ... USR( A+S) :GOSIJB7 1Z•USR{ A+P) :G 
OSUB71Z•USR(D+V) :GOSUB7 
2292" z,..USR (D+V) :GOSUB7 1 2•USR{A+V) :COSU B7 1 Z•USR(A•V) :GOSUB7 : ZaUSR ( A+V) ~ GOSU 
B7 1i•USR(A+S) 1GOSUB7 1?.•USR( B+V) : GOSUB7 ~ t:r1USR(A+S) : GOSUB7 1'Z•USR(G+S) :GOSU87 : 
Z•USR(G-+01 1GOSUB7 iRf:'I'Ullli 
23889 c s..-•KICHAEL R™ THE BOAT ASHOR8.:Y$··K1CHAEL. 
23 ele a•USR(C+V) I Y•Y+ l 1GOSUB71 Z=USR( e+Sl : GOSUB7: Z:..USR(G+P) :GOSUB7 I Z• USR{ E+V 
) :GOSU87rZ •USR(G+S) i GOSUB7iz ...usR(A+S) :GOSUB7 
23828 Z•USR(G+Pl 1GOSU87 1Z•USR( E+S) 1GOSUB7: 't•USR(G+S) : GOSUB7 i Z•USR(A) ;GOStJ B7 
I Z•USR(G+P) :GOSUB7 1RBTtJRN 
2uee C$•.WllEN THE SAINTS GO "ARCHING 11i1• :Y$•.WBEN' 'l'llE SAIM'rS .. 
2'919 l•USA(f+V) 1Y•Y+l sG06UB7: Z•USR(A+V) 1GOSUB71 Z•USR(K+V) 1GOSUB71 z ...USil(1HP 
) 1GOSUB7 1f"OR.Tl~l'l'OlB2.1NEXT1 Z•US.R (F+V) 1GOSOB7 1Z•US.R { A+V) tGOSUB71 Z•USR (M+VJ rG 
0 SU87 i Z•USR (M+PJ 1GOSUB7 1PORTl•l'l'OlB21NEX'f 
24.1211 Z:•USR( P+V) 1G08US71 Z•USR{A+V) r GOSUB7 1Z•USR(X+V} 1COSUB7 1! •USR('H+S) 1GOSU 
87 1Z•OSR(A+S) 1GOSUB71 z,.USR {F+B) 1GO&UB? 1 3. •USR ( A+6) 1GOSUB7 t Z•US.H.(G+P) 1G06UB71 
R.£TURH 
25111 cs-·THE WABASB CANMJlf BA.LL.c Y$··wABABB CAJIW11• 
25118 Z•USR(D+V) 1Y•Y+l 1GOSDB71 Z•USR (DtV) 1GOSUB71 Z. 1111USR (O+S) tGOSUB7 i l•OSR ( P+S 
} 1GOSOB71 Z•USR l C+S } tGOSUB7: z ..usR< A+S) :GOSUB7: ZaUSR( B+S) :GOSUB7 r z ,.OSR ( O+P ) ;C 
05087: Z•lJSll(G+Vl :GOSOB7 
2 51211 Z•USR(G+V') :GOSUB7: Z•USR{ A+S) :GOS1JB7: Z•lJSR (G+S) :GOSUB7: z;USR(G+S) : GOSU 
B7•Z•USR{E+S) ;GOSUB7:Z•OSR \ C) :Gosua7:R.£TURN 
268118 C$••I GAVE MY LOVE A Cl:IERRY• :YS• CS 
26118 Z•USR (C+S) ;Y•Y+)c;COSUS7;Z•USR(C+P) : GOSUB7;Z•USRfC+S) •GOSUB7;Z•USR( C+P 
) 1GOSU'B? J Z•USR (C+S) :GOSUB7 : 2•USR( D+P) :GOSUB7: Z•USR (F >: GOSUB7: Z•USR(G+P) ;GOS 
08 71 Z•USR(F) :GOSUB7 
2692B Z•USR(D+P) :GOSOB7 t ZsUSR { C) :GOSOB7: FORTl•lT0364: NE:XT: Z. • USR. ( P+S> ;COSUB7 
I Z•IJSR( G+P ) : GOSUB7. Z:r1USR(G+S) : GOSUB7: z ..USR (G+P) :GOSUB7 : z.,,USR{G+S ) :GOSUB7: z.. 
OSR(A+P) :GOSUS7 
26 IJ 3 " Z=USR( N) :GOSUB7 ! Z:oUSR(O+P) :GOSUB7 ! z--usR( N> ;GOSUB7: 3...usR (A+P ) : GOSUB7: z 
:USR( G) :GDSUB7 I RETURN 
2HBI CS•".lOHN HENRY " ; Y$• C$ 
27 me Z:s.USR(G+V) : y ,,.y+1: GOSUB71 Za:USR(A+V) tGOSUB7: Z:USR( N+VJ : GOSUB7: z ..usR( N+Q 
) :GOSUB7 : Z-= USR ( ~+'1') :GOSUB7 i Z=USR( N+X) :GOSUB7: Z•USR(i\+V) : GOSU87: Zo:USR (G+V) :G 
OSUB7 ; Z•USR( N+V) ;GOSUB7 'Z•USRI N+P ) ; COSOB7: FORTl • lTOlB2 : NEXT 
27 9 20 Z•USR( N+X ) ;GOSU6 7; Z•USRf N+X) ,GQSOB7; Z•USR{N.V) ;GOSU87; Z=US R(G+V) : GOSU 
B7: z--USR(M+S) :GOSUB7 : z-.usa ( A+S) : GOSUB7: z ....USR (G+P l :GOSUB7: RETURN 
2see e c s= · AuLD L ANG SYNE . :Y~= ·o LANG s • 
2s1n e Z=USR(D+S) : 'f ,.Y+l :GOSUB7: Z=USR (G+Q} : GOSUB7 : z--u sa (G+V} ~ GOSUB7: Zio:USR( G+S 
) :GOSUB7: z~usa( B+S) :GOSUB7 : z-.USR(A+Q) ; GOSUB7: Z-=USR( G+V) :GOSUB7 : Z.:USR( A+S): G 
OSU87 : z,.,USR(B+S) : GOSUB7 
28929 Z.•lJSR(G+V) :GOSUE7:Z=USF:{G+0) : GOSUB7:Z=USR(B+S) :GOSUB7:Z"'USRl0-+S ) :GOSU 
B'J: Z:aUSR( 58) :GOSUB7 :RETURN 
2900 9 cs-· 'l'H E LONl::SOM.E RoAD•:Y$--·[jONESOME ROAD . 
2901 B Z=USR(A+U~ :Y=Y+l ~GOSUB7: z:r;USR{ N+P ) :GOSU87 : z;o-USR ( f'+U) : GOSOB7 : Z=USR ( A+P 
) :GOSUB7: Z=USR {A+U) : C.0 SUB7: Z-=USR (M+P) : GOSUB7 : Z-=USR ( M+lJ) :GOSUB7 
2902 e Z•USR(M+m : GOSUB7 : ZcUSR (6S +R) :GOSOB7: Z"'lJS~(IOU) : GOSUB7: z,,,.USR (N+P) :GOS 
UB7: Z=USR(A+U) ! GOSUB7 : z,,,-usR( G+Pl : COSUB7: Z=USR{A+U) :GOSUB7: Z=USR (F) : GOSUB7 ; 'R 
ETURN 
31Hll!10 CS.., •THE flEAR Wl::Nl' OVER THE Pl.OUNTAtN": Y$zC$ 
3 0010 Z=US R( 01-U) : Y.::i.Y+l :GOSUB7: Z-.USR{ E+W) :GOSUB'7: Z=USR(K+U) : GOSUB1 : Z=USR(J<+ W 
) : GOSUB7: Z'"-USR (K +W) : GOSUB7: Z=USR( E+W) : GOSUB7: Z=USR(K+W) : GOSUB7: Z=USR( G+S): G 
OSUB7;Z ...CJSR (K+U) :GOSUB7 
31H! 20 Z""USR(K +W I : GOSUB7: z..,USR ( E+U ) : GOSUB7 : Z=USR( E+W> ~ GOSUB7: z ..usR ( E+W) : GOSU 
87: z,,,,USR( D+W) :GOSUB7: Z=USRi E+W) :GOSUB7: 2•USR (K+S) :GOSUB7: Z=USR{D+U) :GOSOB7: 

RETURN 

3 U18EI CS:i: "BUFFALO GALS • : Y$• RBUFFALO G• 

31919 z..uSR(D+V) : Y=Y+l: GOSU8 7: Z=USR (D+V ) : GOSUB7: z,,,,USR(D+S} :GOSUB7: z,.,USR(K+S 

• : GDSUB7 : Z::USR ( /\+Vt :GOSUB7: Z=USR(A+V) : GOSUB7: z~USR( B+S) : GOSUB7 : Z o:oUSR ( A+V ) :G 

OSUB7 :ZsUSR(A+V) :GOSUB7 :2.,,rJS.R ( K+P ) : GOSUB7 

31 020 Z=USR(A+S) : GOSUB7:Z=USll(G+V J :GOSUB7:Z=tTSR(G+V) :GOSUB7 : Z=USR( E+P) :GOSU 

87 : Z=USR( B+S) :COSUB7 : Z=USR(A+V) :GOSUB7 : Z•USR(A+V) : GOSUB1: Z•USR( K+P) : GOSUB7 : 

RETURN 

3201H! cs- · cLEMEN'TINE" :Y $..C$ 

32 e1 0 Z=USR( f+\I } :Y=Y+l :GOSUB7: z--usR(F+2S60} : GOSOB7: z.,,,USR(F+U) :GOSUB7: Z.:USR ( 

C+lJ) : GOSUB7: ZrU S.R (A+V > ~GOSUB7 : z,,,.USR ( A+256it) :GOSUB7: Z=USR(A+U) :GOSUB7: Z•USR ( 

F+UI : GOSUB7: Zos:US R(F+liO: GOSUB7 

32920 :z--usR lA+W) :GOSUB7: z ... USR ( tH S) : GOSUB7 ; Z:aUSR (N+W) : GOSUB7 : Z=USR l M+W) :GOSU 

87 : Z•US R (A+!ri} : GOSUB7: z .,,USR (G+R ) : GOSUB7 t Z• USR( G+V) :GOSUB7 : Zs.USR ( A+2560) :GOSU 


Program Lrsting 2 Continues 

http:C.OMi-'.J,.FR
http:t:tlll(.ks
http:W1ll1?.rn
http:lt!CJ.li


Program Listing 2 Contmued . 
87: Z•USR(M.+U) :GOSU87: Za:US.R ( "+U) : GOSU87 1 'Z•USR A+V) :COSUB7 
32U O Z•USR(G+2569) :GOSUB7:Z-USR(A+UI :GOSUB7 Z•USR(F+UI :GOSuB7:Z•USR(F+V) :G 
OSUB7: Z=USR(A•256 a) ;GOSUB7: Z=USR (G+U) :GOSUB7 z..usR(C+-U) :GOSUB7: z-.usR(E+V) :G 
05087: Z•USR(GT256 8) :GOSUB7: Z•USR( F+R) rGOSUB7 RETURN' 
339a0 C$•" 0[XlE" rY$•C$ 
33'119 Z•lJSR(P+X) :Y•Y+l ~GOSUB7: z..USR(D+X) :GOSUB7: Z•USR( H+V) sCOSU87 s Z•USR(at+V 
I :GOSuB7: Z•USR(H+X I: GOSUB7: Z•USR(C+X) 1GOSUB7: Z•USR(D+X) 1GOSU871 Z•USR(l22+X) 
1GOSU87:ZsUSR(P+V) :GOSUB7 
33821 Z•USR(F+V) :C0SUB7:Z•USR(F+V) sCOSUB7:Z•OSR(Di'V) iGOSUB7:1•USR(G+V) tGOSU 
87 11.•USA(G+V) :GOSUB7: Z•USR{G+T) :GOSOB71 Z•USR(P+X) :GOSU87 t Z•USR(G+T) 1GOSU87 s 
Z•USR(F+X) :GOSU871 Z•USR(G+X) :GOSUB71Z•USR(A+X) tGOSOB711•USR{M+X) rGOSUB7 
33131 Z•USR(N+XI 1GOSUB7: Z•USRIO+Q) rCOSUB7: Z•USR{M+X) :COSuB7 rt•USRI •+X ) rGOSU 
B7: Z•USR(M+O) :COSUB71 l•USR(F+X) :GOSU87: Z•USR(O+X) :GOSU871 t•USR(F+Q) :GOSU87: 
Z•USR(C+X) zGOSUB7: Z•USJt(D+X ) :GOSUB71 Z•USR (H+Q) : GOSUBJ 1 RETURtl 
J.Ueg cs- ·oHJ aUSANHA.:Y$·· su· 
HUB Z•USR(M+S) 1'f•Y+l: GOSl187 1 Z•USR (M+S ) : GOSUB7: Z•USR(O+Y') 1GOSUB7: z..USR{O+S 
) :GOSUB7 : z...usR(OtV) 1GOSUB7 1 ZaUSR(H+Vl 1GOSOB71 Z.•USR(N+V) 1COSU87 11.•USR(A+V) 1G 
OSUB?: z~usR ( F·tV) I GOSUB7 
J4121it Z=USR(G+O) 1GOSUB7: Z•USR(F-tX) 1GOSUB7: Z•USR(G+X) 1COSUB71 Z•USR(A+V) 1GOSU 
87 I :Z•USR(N+V) :G06UB7 zZ•USR(N+V) :GOSU871 l•USR{O+V) :GOSUB7 t l•OSR(N+V) :GOSUB7 ~ 
Z•USR(A+V): GOSU87 
34138 Z•USR(t+T) iGOSUB7: Z•USR(G+X) tGOSUB7 1 Z•USR(A+V) :GOSUB7 1Z•USR(A+V) :GOSU 
87: Z•USR(G+V) :GOSUB"J: t•USR(G+V) :GOSUB7: Z•USR{F+P) :G06U871 RETURN 
351!191 C$.. •P[CK A BM.£ OF COTTON•:YS••BA.LE OF COTTON• 
351!118 Za.USR(G+V) 1Y•Y+l 1 GOSUB7 J Z•USR(G+V) : COSUB7: Z•USR( B+S) 1GOSUB7: Z•USR (G+S 
l :GOSUB7 :Z•USRIG+V) :GOSUB7 1 Z•USR (G+Vl 1COSUB7: 2,:.tJSR (G+S) tGOSUB7,Z•USR(G+V) rG 
OSUB7: Z-uSR(G+VI :GOSUB7 
3 51112111 Z•USR ( G+V) 1GOSUB7: Z•USR ( G+V) :GOSUB 7 1Z•USR { E+V) 1GOSUB7: Z•USR(D+V) :GOSU 
87: z..usR(D+V) ;GOSUB7: Z•USR (E+V) :GOSUB71 Z•USR(G+S) : GOSUB71 Z•USR(G+S) :GOSUB7 t 
Z•USR(G+V) ~COSUB7 
3S.931J Z•USR(G+V) 1GOSUB7:Z•USR(G+S) 1GOSUB7:Z=USR(O+V) 1G0$UB71Z•USR(D+V) :Gosu 
87: ZeUSRllt+V) :GOSUB7: t•USRO:+V) :G0SUB7: i•USR(G+P): GOSUB7 :RETURN 
36111f cs-•se&'LL BE COKING ROUND TB£ MOUN'l'~lN.:Y$··RouND THE ..c>UN'l'Alli. 
361le Z•USR(D+V) rY•Yi-l :GOSUB7: Z•USR(E+VI 1GOSUB7: Z•USRlG+V) 1GOSUB7: Z=USR(G+V 
) 1GOSUB71 'a•USJl(G+V) 1GOSUBJ 1 Z•USll:(G+Y) 1GOSUB7: Z•USR(E+V) 1GOSUB71 Z•USR(D+V) :C 
OSUB7: Z•USR( I+V) 1 GOSUB7 
36B21il Z•USJl(D+V') 1C0SUB7:Z•USR(G+P) 1GOSU87tf0R'l'l " lT0364tNEXT1Za.USR( G+V) :GOSU 
87 I 'tcUSR(A+V) sGOSUB7 I i•USR(B+V) I GOSUB7 I 7.•USR( B+V) :GOSUD7 I Z•USRlB+V) :GOSUB71 
Z•USR(B+V'l :GOSUB7 
36 839 Z•USR(O+V} 1 GOSUB7: Z•USR{B+V) 1GOSUB7 1 Z•OSR(A+V) t GOSUB71 Z•USR( c;+V) 1GOSU 
87 :t•USR(A+P) 1GOSU87 tRBTURN 
37B9S cs-·Go TEJ.L i\UNT RH00Y•1Y$••00 TELJ. AUNT a• 
37111 Z•USR( B+P) rY•Y+l :GOSOB7; Z•US.R(B+S) :GOSUB7: 'L•USR(ATS} :GOSUB7: Z=USR.(G+P 
) :GOSU87:Z•USR{G+P) :GOSUB7:Z•USR{A+P) tGOSUB7:Z•USR(A+S) :COSU87:Z•USR(N+SI :G 
0SU87: Z•USR( B+S) :GOSUB7 1 Z•USR{A+S) 1GOSUB71 i•USRlG+P) tGOSUB7: Z•USR(O+P) 1GOSU 
87 
37929 Z•USR(O+S) :COSU87 1 Z•USR(N+S) :GOSU87 r Za.USR(B+P) 1GOStJB71 Z•USR(G+Q); G.OSU 
87: Z•USR(G+V) 1GOSUB7: Z•USR(A+S) 1 GOSUB71 2•USR(G+S) 1GOSU87: Z•USR(A+S) :GOSUB7: 
Z•OSR( B+S) :GOSUB7 zZ•USR(G) ,GQSUB71 RETURN 
38il!llil C$••WH&N JOHNNY COMES MARCHING HOMr':YS•C$ 
38810 Z•USR(D+W) tY•Y+l 1GOSUB7: Z•USR(D+W) ; GOSUB7 t Z=USR((HW) rGOSUB7: ZsUSR(G+W 
) rGOSUB7: 7.•USR (G+U} l GOSUB7 zz,,.USR (A+W) :GOSUB7 t Z•USR{M+U) :GOSUB7: Z-=USR(A+W) •G 
OSUB7 i 2•USR(M.+U} :GOSU87 
38128 Z•USR(G+W) :GOSU871 Z•USR( P'+R) 1GOSUB7: Z•USR(O+W) : GOSUB7 1 t•USR(F+R) 1GOSU 
87 I Z.•USR(O+W) :COSUB?: Z.•USR(D+W) :COSOB7: Z•USR(G+W) :COSUB7 i l•USR(G+W) :GOSUB71 
Z•USR(G+U) 1GOSU87 
l81ll z..,.usacA+w) 1cosue11 Z•USR(M+U) icosue7: z..usR(A+Wl 1cosue1: Z•USR(M+Dl :cosu 
B7 1 'la.USR(2HW) 1COSU87: Z•USR(O+R} :GOSUB7 t Z•USR{M+W} :GOSUB71 'Z•USR(O+EO ~GOSUB71 
RETURM 
39119 C$•·n~Nl.EE ooooi..r tY$•C$ 
39818 z ...USR(lt+T) 1Y•Y+l 1GOSUB7 t Z•USR ( L+X) 1GOSUB7 t Z•USR(K+V) tGOSUB7: Za.USR( E+V 
) 1GOSUB71 t•USJI: ( Ji:+Vl :GOSUB7 t Z•USR{ L+V) 1GOSUB7: z,.USR(Ai-S) 1 00SUB71 Z•USRlE+T) 1G 
0SUB7: Z•USR(HX ) 1GOSU87 
39128 Z•USR( E+V) iGOSUlJ7 l Z•USR(D+V) rGOSUB7 I Z•USR(J+S} 1GOSUB71 &•USR(E+S) 1 GoSU 
871 Z•USR(IC+T) 1GOSUB71 Z1111USR(L+X) tGOSU87 t Z•USR(~+V) 1GOSUB7 i Z•USR(B+V) 1GOSUB71 
Z•USR(ll:.•V) 1GOSU87 
39131 Z•USR(L+V) 1G08U871 Z•OSR(A+V) tGOSUB71'&•USR(lt+V) 1GOSIJ87iZ•USR(B+V) 1GOSU 
87 J l•USR (A.+V) t GOSUB7 1 Z•USR( L+V) :GOSU87 1 Z•USR lB+V) 1GOSUB7 I z..,USR lA+S) 1GOSUB71 
Z•USR(A.+VI 1GOSUB71RETURN 
41111 C$.. • AKIRICA TM& BltAUTU'UL• :Y$• •AMERICA.• 
41818 J•USR(E+S) 1Y•Y+l 1GOSUB7; z-usa(E+Q) sGOSUB7: Z•USR(J+V) tGOSDB7 t Z•USR(J+S 
) 2GOSOB71J•USR(E+S) 1GOSUB71Z•U6R(E+Q} 1GOSU87lZ•06R(I+Vl 1GOSU871Z•USR(I+S) tG 
06U871Z•USR{J+S} 2GOSUB7 

Hl21 J. • USR{O+S) 1GOSUB7 t Z•USR(E+S) sCOSUB7 cZ• U5R(S:+S) :GOSUB71 Z•USR ({.+SJ 1GOSU 
87 'Z•USk(B} tCOSUB7 tRBTURN 
41111 C$•.BA.T'I'L£ BYMN OP' TBE RBPUBLIC• cY$•C$ 
Utll Z•USR(P+V) 1Y•Y+l 1GOSUB71 Z•USR(P+T) 1GOSUB71 Z•USRlF+X ) 1GOSUB7 ! Z•USR( P'i-1' 
) tGOBUB7:Z•USR(l22+X) 1GOSUB71%•USJl(D+T) 1GOSUB71Z•USR(P+JC) 1@SUB71.Z•USR(M-tT) 
1GOS01JJ 1'1•USR (N+X} tGOSUB7 
41121 l•OSR(o+T) 1GOSU871 Z•USR(O+X) tG06U871 Z•USR (o+t') iGOSUB71ZsUSR(N-+X) tGOSU 
87 I Za.OSR(ll+S} 1GOSU8J 1 t•USR(K-tT) 1GOSUB71 l•USR{A.+X) :GOSUB7 t Z•USR(G+T) :GOSUB71 
1•USR{G+X) :GOSUBJ 1Z•USR(G+T) tGOSUB71 t•USRIA+X) tGOSUB7 
41131 Z•USR(M•T) zGOSU87 t Z•USR(A+X) tGOSUB71 Z•USR(K+T) 1GOSUB? 1 Z•USR(G+X) 1 GOSU 
B7 I Z•USRI F+T) 1GOSUB71 Z•USR(G+X) :GOSUB7' z•uSR ( F+T) :GOSUB7 'Z•USR(D+X) :GOSUB7 • 
Z•USR(P+S) tGOSU87tRETURN 
42188 C$•.. TBE CAISSONS • 1Y$..•CAISSON&• 
42118 Z•USR(G+V) JY•Y+l:GOSUB7tZ•USR(E+V) tGOSUE.n sz•USR(G+S) :GOSUB7:Z•OSR(G+V 
) 1GOSUB7: Z•USR( E+V) 1GOSUB7: Z•USlt(G..S) tGOSUB7t Z=-USR(G+V) tGOSU87: Z=USR( E+V) :G 
OSU87 rZ•USR(G+T) :GOSU87 
42121 1•USR(A+X) tGOSUB7 t Z•USR(Gi-V) :GOSU871 Z•USR(E+V) :GOSUB7 ~ Z•USR(G+S) :GOSU 
87: Z•USR(E+V) tGOSUB71 'l•USR(F+V) tGOSU87 1Z•OSR(G+V) :GOSUB7: Z•USR{F+S) :GOSUB7 

4.2138 Z.•OSR(D+V) 1GOSUB7:Z•USR(G+V) :C0$UB7s'Z•USR(P+S) :GOSUB7iZ•USR(D+V) :GOSU 

87 t Z•USR(C+P} tGOSUB7 i RETURN 

.C3118 cs-•seENANDOAH.1Y$•C$ 

'3118 Z•USR(H+U} 1Y•Y+l1GOSUB7; Z•USR~ 122+V) i GOSU87tZ•USR(122+V) :GOSUB7: Z•US~ 

( l22+P) : FORTl•lTOl821NEXTtGOSUB71 Z.•U61t{F+T) 1GOSOB7: Z•USR (G+'l' ) tGOSUB7: z..,USR( 

M+T ) •COSU87: Z•USR(N+Q) :GOSUB71 Z•USR(M+Q) rGOSU87: FORTl•l'r012l 1NEXT: Z•USR( 61+ 
U) 1GOSUB7 
43828 Z•USRlO+U) tC0$UB7: Z•USR(N+P) :GOSUB71 2.•IJSR{M+U) :GOSU871 Z•USR( N+U) :GOSU 
87 sZ•USROl+U) tGOSUB7 zZ•USR.(G+U); COSU87 r Z•USRl"+P) :GOSUB7 1 RETURN 
4tll8 C$•.THE SLOOP JOBN 8. • tY~r•sLOOP JOHN s• 
4tlll PORL2•1T02: Z•USR(D•S) tY•Y+.! 1GOSU871 Z•USR(B+V) 1GOSUB71 t•USRCB+SJ :GOSUB 
71 J•USR(M+V) tGOSUB71 Z•USR(Jl+S) :COUUB7 I t•USR(N+S) 1GOSUB71l•USR(8+P) tGOSUB7 ,, 
OJlTl•lT0364o: lU~XT1N8XT1 Z•USR(D-+S) iG0SUB7: Z•USR(B+V) sGOSUB7 
44128 Z.•USR(B+S) iGOSUB7: Z•USR(M+V) :GOSUBJ 1 Z•USR(B+S) rGOSU'B71 t•USR( N+S) :GOSU 
871 Z•USR(O+OJ 1 GOSUB71 Z•USR(o+V) t Z•USJt{O+W) sGOSU871GOSUB7 i Z•USR( !rrl+V) :GOSU87 t 
Z•USR{B+S) :GOSOB71 Z•USR(A) tGOSU87 sRETURN 
45888 q;.•suoo FLY.1 Y$•C$ 
45818 l•USR(ll+V) sY•Y+l 1GOSUB7: Z•USR{D+S) 1 COSUB7; Z•USRlG+V) 1GOSUB71 Z•OSR{B+T 
11aosue1: Z•USR(N+X> 1Gosus11 i-usRCIL+S) iGosuBJ 1 z•oSR(A+vJ 1Gosue7 1z. ..usacn+sJ :c 
OSUB7 t Z•USR(Jt+V) sGOSUB7 'Z•USR(A-tT) rGOSUB7: Z•USR(B+X) 1GOSUB7 r Z•USR{G+S) 1GOSU 
87 
45821 Z•USR(B+V) sGOSUB7 t Za.USR(D+S) 1GOSUB7 i Z•OSR(G+V) 1GOSUB7 s Z•USR(B+T) tGOSU 
87 t Z•US!t( lf+X) 1GOSUB71 Z•USR (A+V} t GOSUB7 1 Z•OSR (A+V) tGOSUB7 sl•US, (O+T) 1GOS0'97 s 
t.•USR{O+X) 1GOSUBJ 1 Z.•USR(O+T) 1GOSOB71 l•USR(N+X) :GOSUB7 
4Sll8 Z•OSR(O+V) 1GOSU871Z•USR(A.+V) tGOSUB7sZ•OSR{G+S) :GOSUB71Rl:TURl'lf 
tHIB Z•USRIC+Tl 1:z-usR1c+x11 z•usR Ir>• Z•USll{C+T) 1Z•USR(P+X l i i-usR{A.} s Z•USR(C 
+T) 1Z•USR( P+X) 12.•USR(A•S) 1Z•USR(C+T) r Z•USR{P+X) I Z•USR(A+S) 1t•USR(C+T) 1 Z.•USR 
(P+x) I Z-USR(A) 
t98U 'Z.•OSR(P+T) 2'Z.•USR(A+X) I Z•USR (N) I Z•USR{~+S) I Z•USR( P'+S) J Z•USR(C) I Z•USR(C 
+T} I Z•USR(C+Xl I Z•USR(P) !RETURN 
SUH FORll•lTOLgN ( X$) -LgN(Y$) +l: IPY$•MIO$ (X$, Il ,LEN(Y$) ) RBTUll>I 
!tllll NEXT1Il•l1 R.E'l'UllN 
Sllll •ORNl •lT04 f PORYl•llS'l'OltSTEP-5 t Z•USR{ Yl +512) rMEXT 1PORY2•18T01115TEP51 
S•OSR(Y2+512) 1 N&XT1 NEl!'JRBTURN 
52111 %• USR{l2664) r%•USR{255) 1RETURll 
151111 PRINT1PRI!n'1.PRIN'r- .. 1*i - GAU OVIBR -r*1-•sGOSDB49111tPl.lMT1INPUT•PLAY 
AG~Ill <ENTER> IY/N) "1DU$:IPLErT$(DU$,l) •"ll'TB!MUHULSERUN 
61111 PORYl•255TOlS'l'EP-11Z•OSR(Yl+256) 1llEXT1CLS1EllD 

• • 
@ 

• • 

The Micro-Tr ac™ Generation 
• High Frequency Response• Wide Dynamic Range• 
• Used by Software Firms & Computer Hobbyists • 
• Choice of School Districts Nationwide • 

-UPS SHIPPING
(No P.O. Boxes please) 


$2.00 (12-pak) $3.00 (24-pak) 

-Canadian shipping multiply by 2

#1 COMPUTER TAPE 
IN THE USA! 

.- See Lrst ol Advertisers on page 354 80 Microcomputing, May 1982 • 237 
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HOME/HOBBY 

c(~~! J 
LOAD 80 

An updated version of one of 80 Micra's first. 

Home Budgeteer-Reprise 


Manuel R. Pablo 
8739 Cuttermill Place 
Springfield, VA 22153 

When I saw David Andre
sen's "Household Ac

countant" program in the Feb
ruary 1980 issue of 80 Micro
computing, I rejoiced! Here was 
just the program I was looking 
for! "" 

I already know how to balance 
my checkbook. I can tell which 
checks are missing. I know 
which ones have been returned. 
I do not need to know how many 
checks lie in the range between 
$32.57 and $68.12. What I do 
need to know is, how much am I 
spending on the phone bill? 
Which month was my high elec
tricity month? How high was it? 
Did I pay my quarterly water bill 
twice, by mistake? 

Andresen's program made 
these questions easy to answer. 

I did not need to load several dif my enhancements soon made matically. Have a cup of coffee 
ferent modules in succession. the program cumbersome. I did while the printer chugs away. 
His program was just was I was a logical rewrite, incorporating While sipping your coffee, 
looking for. Except ... each nicety in an orderly man· chuckle at how disappointed 

Andresen wrote his program ner. I also made provision for the IRS agent will be when he 
for a minimal 16K tape-based future revisions. sees your detailed records. 
system. That imposed con Subroutines do all the work. 

My Additionsstraints which I readily accepted This makes program flow easier 
until I finally moved up to a disk The new version is shown in to follow. It also means you can 
system. Equipped with added the Program Listing. Relieved of add your own customizations 
memory and rapid loading, I memory restrictions, I incorpo with ease-just tack on more 
added some bells and whistles rated a number of new features. subroutines. 
Andresen had to leave off. But Expense categories are listed The program includes a quick 

A Amount of check 
CN Check number 
CT Check category 
G PRINT USlNG str in g variables 

Index counter 
IM Month with maximum expenses 

J Index counter 
M Month number 
N ~ndex counter 
Q Complete printout Query flag 
01 Query flag 
s Query flag 
51 Query flag 
S2 Query flag 
T Monthly total of expenses 
TM Maximum expense month number 
ZM Graphic see ling factor 

Table 1. Variable List 

in a menu, and are named in the 
printouts. You do not need to 
use code numbers or a code 
card. Previous to this, I had a re
curring nightmare. In my dream, 
I would load ten years of data, 
then search in vain for my de· 
coder list. All those checks, and 
I could not remember the secret 
code! Now, the program in
cludes everything. 

plot subroutine. This autoscal
ing plot provides a graphic over
all look at your data. It automat
ically selects the maximum cost 
month and prints the maximum 
cost month total. 

I have added extended error
trappi ng and more detailed 
REMarks. 

This program should run as 

You can opt for simultaneous 
printout along with the video 
display. The program even 
checks to see if your printer is on. 

An all-encompassing total 
analysis option will print the 
resu Its for every category auto-

The Key Box 

Basic Level II 
Models I or 111 
16K RAM 
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TURN YOUR COMPUTER INTO 

A GRAPHICS MACHINE 


WITH THE MIREEANGELO. 

GRAPHIC SYSTEM!! 


MIKEEANGELO"' is a hardware/software 
system designed for the TRS-80 model I & 
Ill computers. When installed, your 80 will 
come alive with graphic ability!! 

If you've been waiting for a graphic 
system with the best dots/dollars rat io, 
take a look at our MIKEEANGELO. . 

HARDWARE 
• 	 TOTAL SCREEN INVERSE VIDEO 
• 	 TWO MODES OF DENSITY: 


384 x 192 or 191 x 192 for Model I 

512 x 192 or 256 x 192 for Model Ill 


• 	 EVERY DOT CAN BE SET, RESET or TESTED 
• 	 12288 BYTES OF FAST 200 ns MEMORY 
• 	 FUNCTIONS SELECTED BY OUT PUT PORT lr254. 
• 	 MEMORY MAPPED FOR SPEED 
• 	 OCCUPIES LAST 16K BLOCK OF MEMORY 
• 	 CAN BE USED AS NORMAL MEMORY 


(if you have 32K or more of memory) 

• 	 COLOR COORDINATED ENCLOSURE 
• 	 DOES NOT CONFLICT WITH DISK OR CASSETIE 110 
• 	 SELF SWITCHING POWER SUPPLY 


(Powers up with Computer) 

• 	 COMES WITH IT'S OWN WALL TRANSFORMER 
• 	 NOT A CHARACTER GENERATOR'' 
• 	 EASY INSTALLATION 


(Requires only 18 solder connections and 

one trace/pin cut) 


• 1 MIKE EANGELO IS a uaoemark fo r M1 ~ ee E l&ClrOl1 1CS Corri 
· 2 TRS·BO is a trademark to r the Tanoy Corp 
•3 Ope11 1ng yow TRS &O wil l void ,hf' 11m11eo war ran ty 
· 4 9Q Cl ay warranty . full 1elun<J o r r€PIG1cement 

SOFrwARE 

• 	 COMES WITH SAMPLE AN D DRIVER SOFTWARE 
• 	 USABLE TH ROUGH BASIC OR MACHINE LANGUAGE 
• 	 EXC ELLENT INSTALLATION/ 

OPERATION MANUAL 

TOOL KITS AVAILABLE FOR JUST $15.00 

MANUAL AVAILABLE SEPARATELY FOR $15.00 
Full price of manual will be deducted from the 
Purchase Price of MIKEEANGELq,;when ordered . 

PREPAID. COD, MASTERCHARGE. VISA. or MASTER· 
CARD ORDERS ACCEPTED FOB: Bellevue. Wa. 

U.S. Currency ONLY. Stock to 30 days delivery. 

DEALERS INQUIRIES INVITED. 

ORDER NOW FOR ONLY$369. 
Complete with pow er sup p ly. case soft ware and manual. 

W RITE for FREE BROCHURE or call for 
more information. 

MIKEE ELECTRONICS CORPORATION 


P.O. Box 3813 Bell evue, Washington 98009 
Te lephone 206145 1·0574 ... 12 



easily on a Model Ill as on my Without a DOS, you can still use 
Model I, except for the PEEK to CLOAD and CSAVE unti l you 
see if the printer is on. If you own graduate to the convenience of 
a Model Ill you will have to make disk. 
the change yourself. With the check Data state

Check information is included ments at the end of the program, 
within the program as Data state simply delete lines 10010-19999 
ments. This means you will have to clear the decks for next year's 
a longer program to save each checks. If you significantly re
month. In exchange, {ou get vise the program, you can in
much simpler editing, and a stead delete the program (lines 

"/ do not need to know 

how many checks 


lie in the range 

between $32.57 and $68.12." 


stand-alone program. If this is 10-10000), and save the check 
not to your liking, just add a disk data. Then merge your old data 
Read routine. To avoid multiple to your new program. 
disk accesses, you will probably If you have disk and want an 
want to read your data into an ar expense program that you can 
ray. Do not forget a Save routine. customize with ease, then this 

As the program stands, you program may be just the one for 
do not need a DOS, but more you. How about altering the plot 
than 16K of memory would help. routine to display the y-axis 

GOLDLABELTM BLANK CASSETTES 
'PREMIUM 5 SCRE W SHELL "DIGITAL CATA QUALITY 'LOW NOISE "MACE IN USA 

1 OOZEN C-10 LENGTH SB 00 + S2 00 sh pg 1 OOZf'I C-30LENGTHS11 .00 + $2 00 shpg 
2 DOZEN C·10 LENG TH $15 .00 +SJ 50 shpg , 2 DOZEN C·JO LENGTH $20 ,00 +SJ so shpg , 

Individual storage bo1es Isold only ~tth cassetlesl S2 40 per dozen 
CASSETTE CAODV SS 49 + S1 50 shpg / SJ% w1lh casselle purchase 1no shpg thg on 
caddyl 
Foreign orders include shipping al 16 01 per do1 tapes /9 oz per caddy/ IJ oz pe1 doz 
bok!S 

Shipments m U S are by UPS (no d"h'llery la P O Baus) Add SI 50 per dc.z hp!!S lor First 
Class M~11i 

111 NEW 111 CASSETTE CADDY ii' NEW II' 
TIRED OF MISPLACED !APES AN O A CLUTTERED WORK AAEA 7 !RV OUR HINGED TOP 
SMOKEO·PLASTIC CAOOV TtiAT HOtOS 12 TAPES IN ONE HANOV LOCATION 

V•u and Mas1erc-a1d acc.epted 1mclude e1puahon dateJ Orders paid by cntt1er s c.hec.k , 
money ar!!er or bankcard are sh1ppe<J w1Hun 48 hours Personal checks take 1-? wks. No 
COO Some lore1gn ules are rest11cled Texas ru:1dents add 5'1, laJ1 

SEND ORDERS TO ; COLOR SOFTWARE SERVICES 

P 0. BOX 1723 


GREENVILLE. TEXAS 75401 

• DEALER INQUIRIES INVITED •QUANTITY DISCOUNTS AVAILABLE 

ALSO AYAiLABlE COLORSOFT TM sollware lor lhe TRS· 80TM color compu1e1 ' Games 

"Educauonal ' Finanml • Home-Personal . Over 50 sonware Hems a..ilable Send S1 lor 

calalog and $2.00 discount coupon 

240 • 80Microcomputing, May 1982 

values? Next you can customize Manuel Pablo is employed by 
a routine for your particular print Night Vision and Electric Optics 
er to produce the plot. Tinker a Laboratory in Ford Belvoir, VA . 
little, and you can make it just His hobbies are photography 
the program for you. I did.• and backpacking. 

Program Listing 

18 REM *A Sim.pleJDinded Expense Analyzer* 
28 REM *by Manuel R. Pablo * 
39 R&M * I nspired by an article by David Andresen, 88 Microcomput 
ing, Peb 1989 • 
49 Rf!M *Latest revision 29 Noverobec 1981* 
59 CLS 
68 PRIHT@ls,•check Analyzer Program• 
79 PRINT:PRINT•Enter all checks written in » 1981 «. • 
88 PRINT .You can obtain an analysis by month or by category.• 
90 PRINT.Md or change checks 'With DATA statements ~ • 
lBB REM *Choose Analysis or Add-Checks-to-File mode* 
110 PRINT:PRINT "Do you wish to (ll analyze checks ,• 
129 INPaT• or (2) add checks via DATA statements•;s 
130 If S<l OR 5>2 THEN PRINT"Try again •• " :GOTO lU 
140 IF 5•2 TH EN GOTO 9009 
150 CLEAR 63:DEFINT C,I-H,S 
160 G$•"$$U,U t.tt• 
170 REH *Initialize Housekeeping• 
180 REM *Array values are not read via DATA statements so that• 
190 REH *the RESTORE command "'ill affect check data only• 
290 DIH H${12 ) ,NS {2 4),T{l2 ) 
210 HS {1) =•Jan. :HS { 2) · ·Feb" : HS {3} • "Har• :H$ ( 4) • "Apr. :HS ( 5) ="Hay• 
220 KS (6) •"Jun ":H$ (7) ="Jul. :HS {8) •"Aug" :HS ( 91 · •sep• 
239 HS {le) ."Oct• :K$ ( ll) • "Nov•: H$ (12} =•Dec" 
240 REM *Expense Categories* 
259 REM *Not eleqant, but easy to change* 
260 NS(l) :.•House Payments" 
270 N$(2)="VEPCO" 
289 N$(3)= " coP• 
290 NS(4)• "11GL" 
390 N$(5) ="FCWA" 
318 N$(6)=•Trash Service• 
329 NS(7)~•Taxes• 
330 N$(8)="Clothes " 
340 N$(9)=•House Mai ntenance • 
358 N$(10)=•car Maintenance • 
366 NS(ll)= • subsc ript ions• 
378 NS{l2)=•E1ectronics• 
389 N$(13} • "Profess. Dues• 
399 NS{l4)·•Hedical " 
409 NS(lS)~•rnsucance" 
419 N$(16)= "Tax Deductible" 
42e N$(17J=•Entertalnment • 
439 N$(18J=•Karate• 
440 N$(19)••Charge Accounts• 
459 N$(29)~•savings• 
460 N${2l)="Li'l Spring Farm" 
470 N${22l•"Household• 
480 N$(23J•"Hiscellaneous· 
499 NS(24) ="ALL CATEGORIES" 
590 REM *Select Complete Printout Option'* 
519 S=9:FOR I•l TO 12:TCI)•0:NEXT I:Tl=B:Zll•l 
520 INPUT "llant COHPLETE printed record (yes•l) for all 24 catego 
rie s "iO 
539 IF 0<>1 THEN GOTO SU 
540 IF PEEK(l4312)<>63 THEN PRINT.Printer HOT READY. Try aqa1n. 
.•:GOTO 520 ELSE Ol=Q 
558 RESTORE:Sl•Ql:GOSUB2111:GOSUB3111 
560 CLS:ZH=l:Tl•9:FOR J•l TO 12:T(J)•0:NEXT J:GOSUB lHI 
579 PRINT:INPUT.Which category number • :sl 
580 IF Sl<l OR 51>24 THEN PRINT " Choose again •• • :GOTO 570 
599 GOSUB 2800 
608 GOSUB 3000 
619 R£H *Select from Menu* 
620 GOSUB 4009 
639 IF 52<1 OR 52>5 THEN PRINT "Try again •• ":GOTO 639 
640 RESTORE 
650 ON 52 GOTO 560,600,660,678,79U8 
660 GOSUB 5080:GO'l'O 629 
670 GOSUB 6099:GOTO 620 
999 REM *Subroutine to print Category Selection Li.st* 
1000 FOR J=l TO i2 
1010 PRINT USING"tt."rJr:PRINT " "1N$(J)TAB{32)i:PRINT USING •••• 
• 1J+l2 p PRINT" "7N$ (J•l21 
1928 NEXT J 
l 039 RETURN 
1990 REM *This <Subroutine 2000 > is the Heart of the Pcoqram• 
2999 READ CN: PRINT@55 ,CN I 
2010 IF CN=-1 THEN 2060 
2920 READ H,11, CT 
2930 IF Sl=24 THEN 2050 
2049 Ir CT<>Sl THEN 2970 
2950 Tl=Tl+A 
2060 T(Ml =T(M} +A 
207 0 GOTO 2900 
2089 .RETURN 
2999 REK *Display and/oc Print Monthly Expenses* 
3009 CLS 
Hl 0 PRINT " Cotegory " 1Sl, N$ I 51) 
3020 IF O•l TBEN LPRINT"Category• 1Sl ,N$(51} 
3830 PRI~T ·Month•,• Subtotal " , •Month •,• Subtotal• 
3940 IF Q•l THEN LPRINT•Month•, • Subtotal"', •Month"," Subtota 
l " 
3950 PRINT STRING$(63,"-"l 
3069 IF 0=1 THEN LPRINT 5TRINGSC63,"-•) 
3070 FOR J•l TO 6 
3B80 REM *Rescale values if array has been sea.lied by screen plot 

factor ZH * 
3099 PRINT H$(.J),:PRINT USING GS1T{J}/ZK,:PRINT,:PRINT 11${J+6l,: 

Program contmues 

http:PRINT.Md


Program contmued 

PRINT USING G$;TCJ+6) /Z1' 
)UB IF O=l THEN LPRINT MS(J) ,:LPRINT USING G$;T(J)/ZM,:LPRINT,: 
!.PRINT M$(J+6) ,:LPRIN'l' OSING GS1T(J+6) /ZM 
)J IB NEXT 
1128 PRINT ,."G<>nd To t•l",1PRINT USING GS1T t 
313 8 IF C=l THEN LPRINT,, "Grand Total", :LPRINT USING G$1Tf : LPRIN 
T CHR$(l38) 
3148 IP CO i THEN GOTO 3188 
31~9 REM *Reset all variables • 
3168 Ol•Ol+l:Tt •B :fOR J•l TO 12:T (J)•B ; NEXT J 
1178 IF Ql•25 THEN GOTO nae ELSE GOTO 558 
3188 RETURN • 
1 998 REM *"enu Display Subroutine• 

4888 PRlNT:PRINT"What next? " ; 
'48 18 .PRINT, • 1. Select nev cateqory• 
4828 PRINT, · 2 . Revie-ll' monthly expenses • 
·Ul39 PRINT, • J . Lis t check numbere • 
4848 PRINT ,•4 . Pl o t data on screen • 
4858 PRINT ," 5. Quit "11INPUT S2 
4860 RETURN 

4998 REM *Show Data for Each Selected Check on Screen* 
5888 CLS:I•l 
58l8 PRINT "Checks for Category "1Sl1" 1 "11$(51) 
~828 PRINT.Check no.•,•Month•, • Amount•,•cat~9ory• 
5838 PRINT STRING$ (63 ,"-" ) 
5848 READ CN 
5858 IF CN•-1 THEN 5138 
5868 READ M,A, CT 
5878 II' 51•24 THEN GOTO 5898 
5880 IP CT<>Sl THEN 5128 
5898 PRINT CN,H$(H) , :PRINT USING G$1A,:PRINT,:PRINT N$(Sl) 
Sle e l• I+l 
5118 IF I <l3 THEN 5120 ELSE INPUT"Press ENTER to continue "iAS :I 
•l:CLS:GOTO 5818 
512 0 GOTO 5040 
51 )9 INPUT.P!ESS ENTER to continue •• ·1A$ 
5149 RETURN 
5 999 REM • screen Plot Subroutine. Picet find Mu T(I)• 
6888 CLS:TM•T(l) : IH•l 
6818 FOR I•2 TO 12 
6 928 II' T(I) >TM THEN TK•T (l) :IM•! 
6838 NEXT I 
68 48 REM • IM= roonth of lftax value, uaEd in plot subcoutine* 
use GOSUB 6329 
64'69 R£K *Mul t iply arcay by scale factor ZM* 
6179 FOR I =l TO l2:T(l)•T(l)*ZH:NEXT I 
68R0 REM *Orav hot izontal lines.• 
6998 POR I•l TO 95 
6118 SET( l9+I, 35J tSET(l9+I,5) 
6118 NEXT I 
6128 R£M *Close box* 
6130 POR !•35 TO 6 STEP -1 
61 40 SET{20,I) :SET(ll 4, I) 
6158 NEXT I 
6160 REH *Set Horizontal tic marks* 
6179 FOR I=3 TO 95 STEP 8 : R£SET(2 0+1,35):HEXT I 
6188 REH *Pc int months • 
6198 PRINT~778,•Jan Feb Mar Apr May Jun J\ll Al.lg Sep Oct Nov Dec• 

6288 R~ *Pr int value for each month* 
6218 FOR I•l TO 12 
6229 IF T(l)=8 THEN GOTO 6268 
6238 FOR J=T(I) TO 0 STEP -1 
6240 SET (l5+8°1,35-T{[)+J) 
6250 NEXT J 
6260 NEXT I 
627 8 PRINT@l42,•Max value occurred in •1M${IM)1"1 ,.;:PRINT USING 

GS; TM; 
6288 PRI NT@8 42, " P l ot for: "1NS (Sl )r: PRIHT@97B,"Pce•a ENTER to co 
ntinue •• • ; 
6290 INPUT A$; 
6388 RETURN 
6319 REM *Scale> factor determined* 
6328 ZM=l 
6l38 IF TM >25 GOTO 6U8 
6348 REM *Rootin<> for TM less than 25* 
6350 IF TM*ZM* 2>25 THEN GOTO 6468 
6360 I F TM*Zll*5 >25 T~EN ZM=ZM*2:GOTO 6468 
6378 IF TM*ZM*lB >25 THEN ZH•ZM*S:GOTO 6468 
63 88 Zll=ZM*l0 

6398 GOTO 6350 
6488 REM *Rout ine for 'll1 g r eater than 25• 
6 410 IP n.-zH/2<25 THEN Zll=ZM/ 21GOTO 6460 
6 4 28 IP Tl\*ZH/5<25 THEN Zll•Zll/5 1GOTO 6469 
6 430 ff Tl\* ZH/ 18<25 THEN ZM•ZM/ l0:GOTO 6460 
6 448 ZH•ZM/18 
6 4 58 GOTO 6418 
6 468 RETURN 
78 00 PRINT :PRINT•uope I was of Eervice •• •:END 
8990 REK •Instr uctions for adding checks* 
9888 CLS 
9018 PRINT.Add checlts via DA'l'A statements• 
9829 PRINT: PRINT.Use one DATA stat.ement per check (easier to edi 
t). 

98)8 PRINT.The progr4Jl'I ~ ill list some DATA statements for you.• 
9949 PRINT"Fornat- LlneNu.. Dl'.TA 13308,1.9.95,le" 
9959 PRINT: PRINT•Proqca.m reads CheckNum <CN> •• 
9960 PRINT . then, Month <M> , Amount <A>, Category <CT>• 
9070 PRINT1PRINT"A CheckNum of -l is End-of-File" 
9099 PRINT: INPUT•Pcess ENTER when ready• ; AS 
9090 CLS:LIST 10088-199 99 
10996 REM *Data Section* 
13342 Dl'.TA 3342,1,19.00,16 
133 43 DATA 3343 ,1 ,16.56,19 
133 44 DATA 3344,1,30.SD,1 2 
13345 DATA 3345,1,17.33,10 
13346 DATA 3346,1 ,13. 73,23 
13347 DATA 3347,1,18.88,23 
13348 DATA 3348,1,5.80,16 
13349 DATA 3349,1,53.89,5 
1335 8 DATA 3350,1,28.26,19 
19999 REM *Dummy line for update list• 
55555 DATA - 1 

,,see List of Advertisers on page 354 

JU5l ENTERING GAHPHILS FROf1 THE KEYBOARD 15 NOT ENOUGH 
E~S• USE OF GRAPHICS RE~UIRES DRAWING ROUTINES NOT FOUND 
lH rc:11r EDilORS. Ofltl..'>; CRAY'ON MAS ALL THE NE£0€ 0 FEA1UAES · 

t >, 	 TVPE5ET LOGO' 5 - L ETTER>EADS - ENVELOPES - 1'<.ISUE55 
Ct.ROS °'NO Oh<ER OFF ICE FORr1S. THIS AO WAS T>PESET 
~~0~ AN HX- BO PR LNTOUT THEN SHRUM... COST• 64 .~Q 
J ~ AD WAS TYPE SET Hf A PRINT SHOP THE COST a 1 20~ • 

2>. 	 CREATE AMO RUN REAL CARTOONS WITH CRAYON ANO THEN 
RUN YOUR CARTOONS FROM BASIC AT ASSEMBLY LANGUAGE 
SPEEDS. Sl'-EEDS OF 35 FRAl'iES •SECONO POSSIBLE.. LISE IT 
10 DESIGN 01 SPL'4YS FOR USE IN BASIC &: ASSEMBL Y P~OG"S 
t1HN,:\GE DlSt ETl~ OIR~CTORIES. PRINT fl-+EH 1 SE~CH THEP1~ 

C0!1MEMT THEH. HOO 1 DIR. WOR"5 ON A TRSDOS SYS. ONL Y. 
DRAW ANTlHJNU YOU DESIRE ON TO JHE SCREEN AND PRJ NT tT 
UUT 	 OR SAVE 11 10 OJ S .. . i lAPE - UP r o '30 SCRE'ENS / F I LE. 
H~NAGt A~ APF·Ot N f r-IENT Sr:HEOULt.kE'E.P HECOADS.l JSTS OR 
MENU'S. SAVE/RECALL. INFOF<l'IMIOI< QU I C• " NO EASV. 
PERFORM ALL VIOEO woR .. S HEET ~uNCliONS RIGHl ON SCREEN 

USE.r.I Ff:.IENDl' I 4 :2 F~GE ooc·s.OF'F'i£T PR l "iTE.U . I N0E).£i) 
NINE C><ARACTEJ< USER DEFINED CURSOR. ---- 1 [!] •• 
lo LETTER CD~~ANOS FOR URAPHfCS ENTR~ . ) , vffE 

COPY C><ARACTERS IN ANY DIRECTION FAST. ... 

UPPER; LOWER CAS£ SUPPORT WITHOUT DRIVERS. 

00 ALL OF Tiit FOLi.OWiNG ON VARIABLE LENGTH LI MES -; 

COPY-F I LL - OELC TE-€ XCMANGE - t10VE ··PULL -·IJC / LC- INVERT 

GRAP HICS-PRINT- JUS TIF Y TEXT- BUFFER , RESTORE TO SCREEN. 

UTILITIES INCU.JOE- -_, t1AS I< - AUTOP1ATI C PRINT• Nut18ER6 

CURSOR LOCATION AND VALUE-3 SELECTIVE CLS ' S - PATTERN 
EXTRA BUFFERS - SCREEN OVERWRITE-HEXDUHP-SE<tf<CMES. MORE 

~Ul L DIS"°' I CHSS 1-'0 OIR-WFi.l TE -LOAO-APPENO-COPY-~ lLL8•. 

5 

OvER 
CASS 
MOR>-S 

CHtCk 

REE NPRtNr- oJUTPUTS CODES TO DRIVE "-" FARALELL PRINTER 
PRQFESSIONALL V WR[lTEN ~ SuPPORTED-NO 9UGS-2 VRS.I N DESIGN 

qv C ot'IP"fANOS - FAST I EAS~ I FUN ,_ ALL "ACHll'rilE ~ANG. 
~OD J+3~•~S.•.V I 015~ HOO 1 o~ s~•45.1K) IV~ PROGRAi't 

IN !b~ . • OR l10RE AND AD.JUSTS TO ME'10R• 51 ZE CHANGES. 
;,~ ADDRESS OEALER INQUIRIES TO INST ANT SOFTW..RE "< 

READER SERV I CE OR CAL L/ WR !TE FOR OUR FREE BROCHURE' 
CMECkS - " ONEY ORDE RS - COD'S ACCEP TE D SORR Y NO CARDS 

INNOVATION / OUALITV I 51Jf'PORT 
AT A REASONABLE PRICE 

PIONEER SOFTWARE 
• 74b NO~rM WEST SSH~. AVE. •2u• 

LAUOtRHILL. FLORIDA 

AT LASJ 1 
'' PR JNTf"R HEl P FOR SCHSPS I f USERS 

""'160 

~11.f<lPlR 15 A OJ'St Ok fASSflTE ~SEO UNivE:RSAI P~At fl L 
M-l'INTlR oAlVi:.f.il H fr I C"' 11 0 t• H 'lR Ol S t t C•\-5E 11t S4 HJ flS I I. 

CCH1PAFU:.. EA J11RE AN O YOU ' l. t. ~ll'f ~ C~ IP (k ' ' 

l>. E:NTE"R I E'lC ll SCRJPS lf AT Wl\_L WCfHOlH LOSING TEX l BUF. 
~1. OUTPUT AN 'r' COOE ' IS~ <Ki - 2~151. 01,..ECT FROH IHE 11::).r, 
i), LE TIE.R COHMAN[)S CCINTROL ( ALL> '1 )(-Bu f"f'P£· FON TS J-=RCJH 

THE Tf'XT Pl LJS VAH - l_ I NE:SPACINti , ~0... H S, TA991NU + P10RE 
41. WRI fE F-ORl""i LE:rTERS AN[) lNPUl DATA I N TO REf'CVn tlJ~HS 

0¥ SPEC Jf. 'r' JNG AREA;:, rn INSfRt' to OURING Pf.4 1N10UT. 
51, DISPLAY ONLY r100E,HE'LPS SHOW WHE.Rf PAGES 51AHTIEHD . 
o>. EOl 1 '10()£ FOR EF<RORS~CHANGES ,GRAPHJCS Ofi PAUSING. 
7>. INCORPQPAlE fUL L Gf.IAf-'HI CS P J C IUR( ~ I NT O A f-'Rl NTOU T. 

O~ I S"r WHEE L 2 Vl:H. Al I ows UB / SUPl:.F" sn:~l P I INli .,,• 1:-· 
• PkOPOftTJOt.aAL.l lNOE'RL INING. I I, ":" l INl Sf:-,;..<~ tNG.SLAS... 
ZEfiO"S.FHPHHSlZEO PkJNl I NG ..... 6 . 1:..U~O.OVERSTfi:lkJH(i. 

Y;. P RENT Ot.JT AN V P'tGE OR PAfiES I N THE. TE X'f fHJt-H:.H WlfH 
•E'HOE.RS. I UU I P ::> AN O PAGE N 1Jt1U€.ft S IN Pl ACf. 
UNOERL l N E wr TH (AN ... ' CHAAALfER Pvt.I~ Gfo.~PHh b. H~ - Bl< 
b s..:.t1Pl E Ph0GRAP1'5 , DESlfiNEO FOR l..i.ON-P~OGRAt1H(AS. 
h5 PAGE MANI JAL , &011Nn. l NOFaEO.F'HUrn ~FS(T PRIHICO. 
Rf"TURN P~OG·OOC F'OF. REFUN0-6~.V1J lr NOT SM1 JSF ll-D. 
:· V£fiS I Ol.fS INC& uot.o Wt)~ .... wi flt ,HM'y" rARALELL FRINllR 

- .,; C0NVE $1 1 SCA IF- 51 I, 4 [ FOR MfJOI::: t :i TR5Dfl5 I • .:. • l . UU 
0 1 ~;t< r,ct< I F- rF\ HOO I I•, • • 4J. I,.' MQO l I I • VC.R!l 1 ON ~JR .. 5 W 1 TH 
t10D[l J. SGR JPSlf tlC - N O tJSER P•Urt·HNG REO. F"OM MllO 1 1:, 
l'AS5FTT£ 5 1"".RJPTH MUJJ l .1~ = .. q~).Od W0Rlo..S WITH SCR JPS Vf'R. 
I.'' MOD ! / ;. Cfd:;.0. ~·..!fl. l OWfR c.;sE ~ St:R Tf'TR I S A 4. ~,.... PROG. 
JW!;,T~Nl SOFJWAf·u· HAJo.t S USf OF SCHJ~ fR IN f'y"P£5fTflNG l' 'S 
lXJCUMfNlHTION. so;, JPTk IS J.ULt ~ OOClfr'IE:NlEO ANO ~-G fk£E. 
CH(C" RFi40£R SEFCv I CE t ~ 60::..uu COuf· ON. F'RiEE' ~0041.Jfi[' • ' 

~: ... <' Pl EASF. INCL UOf IHI S INFORt1A1 llJN WHE::N OROE"RIMC• , >> 
N~Mt. • ••••• - • 1P1UOtL 1 f>f.i } • 1CASSE r TE, u 1t.>t 
A[jl)H(S5 • • • • • • • rt~E- PRJNfEF( • SCRfPSI T VER • · 
f. ll 't tS TATE.1l l f • 1 .....4CiWf' Mf. 1'10f.i'r ('ONF'IG. ,.. ?~¥t1E'NT '1ETH00 
1:H lr:"- 5 - MONET ORDERS / PREFEARE:.O --  cur,·s ALSO ACCE.Prcn 
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GRAPHICS 

[·-~) 
LOAD 80 

Using a shadow to put an object in perspective. 

A Different Perspective 


P

Fl. Gilbert Nielsen of coordinate points that I could of the object before him, the Z-axis. To make the calcula

Acidos Organicos S.A. plot on diagram paper. Then I because the object covers its tions, divide the situation into 

Apartado Postal 14-704 would connect the points with shadow exactly, point by point. two projections as shown in 

Mexico 14 D.F. straight lines to get the final The observer has to look in the Figs. 2 and 3. Figure 2 shows the 

drawing. same direction to see a point on projection of the shadow on the 

I use the computer's screen in the real object and its shadow X-axis. Tan (V) = Xa/(Ya - Yo) 

the initial stages to move the ob· representation. Thus, to make a and Tan (V) =Xs/Yo; therefore, 

ject, turn it and change its size in perspective drawing you have to Xs = Xa•Yo/(Ya- Yo). In the 

front of an imaginary observer calculate the projection of the same way you can calculate the 

until I find the best point of view. object from a given point (the distance SH (the distance from 

You can do this when you have observer) onto a plane. the shadow to the horizon) in 

the object in blueprint or when Figure 1 shows an object A Fig. 3. Tan (W) = (Za - Zo)/ 

you have it on the screen in per placed in an X, Y, Z coordinate (Ya - Yo) and Tan (W)=SH/Yo; 

erspective drawings are spective. system. The observer is stand therefore. SH= (Za - Zo)•Yo/ 

useful tools whether you The program is uncomplicat· ing on the negative part of the (Ya - Yo). The program uses 

are designing a new doghouse, ed and well documented. This Y-axis looking towards the these two equations in lines 

redecorating the living room or made it easy to debug and al plane defined by the X-axis and 1280-1300. 

even planning your company's lows you to tailor it to your own 
new buildings. My company as needs. 
signed me just such a project so The program uses simple 

I wrote this program to accom mathematics to calculate the .,II · s HAOow· OF A 
/ / ON X - Z PLANEplish it. points for your perspective draw

/
Since the TRS-80 has poor ing. When I first tried to write the 

graphic capabilities I wanted a program, I planned to use the 

program that would output a list vanishing point concept but 

The Key Box 

Basic Level II 
Model I 
16K RAM 

each line in the drawing has its 
own vanishing point and I would / 
have needed an infinite number / 
of these points. Then an idea / 

I /came to me-a shadow has the //yo 
______ .vcharacteristics of a perspective. Xo 

If you imagine a small lamp 
fixed to an observer's head, he 
will be unable to see the shadow Figure 1 
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I felt, however, that projecting 
on a spherical wall with the cent
er in the observer must be more 
correct. This is especially true 
when you are close and perhaps 
partly over the object (for exam
ple, when landing a Starship on 

M.S. Enterprise). If you have 
such plans, delete tine 1280 and 
change lines 1290-1300°in the 
program listing to: 

1290P(N)=92- S1Nt ATNI( X(N) - 63 )IY(N) )) 
1300 Q(NI = 92· SIN( A TN(( Z(N) - 0 )/Y(N) I) 

For most purposes the first pro
jection on a flat wall is more 
natural, possibly because that 
is the one we see in photos. 

The Program 

I wrote the program on a 16K 
TRS-80 Model I. Level II. The 
program explains itselt and 
prompts you for the inputs. 

During the blueprint mode the 
center of the coordinate system 

is placed in the lower leftmost 
corner with the X-axis pointing 
to the right, the Y-axis pointing 
upwards and the Z-axis pointing 
towards you. Turns in this mode, 

as well as turns in perspective 
mode, are effected around a 
point in the middle of the screen, 
marked with an asterisk:. The ob
server is standing on the lower 
part of the the screen and you 
must imagine the wall of projec
tion as following the upper edge 
of the display. (This wall is no 
limit. You may place your ob
jects in front of it, behind it or 
crossing it and still get the cor

5 CLS 
19 CLEAR 219 
50 A•ll8 
78 DEFINT N,M,F 

rect perspective.) You have 126 
units (feet, meters, lightyears 
and so on) across the screen 
and 92 from bottom to top. 

Jn the perspective mode the 
center of the coordinate system 

is a point in the middle of the 
horizon line. In perspective 
mode only defined connections 
are presented on the screen. 
Sing le, non-connected points 
will not appear until you ask for 

Program Listing. 

the coordinates as the final step 
of running the program. The dis
play's low resolution will turn 
the screen all white if you are 
trying to enter a complicated 
drawing. Connect the outlines 
of your object first , and let less 
important points (corners of 
windows, doorknobs and so 
forth) float around as prelimin
ary hidden values in the compu
ter's memory. This procedure 

80 Dil!X(Al ,Y(A) ,ZIA) ,P(A) ,Q(A) 
90 Diii Cl (A) ,C2 (A) 
95 Nl=B,N2•S 
188 PRINT"THIS PROGRAM IS FOR DRAWING IN PERSPECTJVE'1PRINT: PRINT 
110 PRINT"AT FIRST YOU MUST ENTER THE 
115 PRINT"EACH POINT,• 
120 PRINT,PRIHT"IP YOU !!AKE A l!ISTAXE 
125 PRINT.ENTER 1 FIN.' .• 
130 N=Nl 
150 N=N+l 
160 PRINT:PRINT"POlllT N0."1N 
179 INPuT•x ";XS 
188 IP X$='AGAIN" THEN 181 ELSE 190 
181 FOR l!=lTON-l 
182 PRINT"POINT'Jl!,X(K) ,Y(M) 1 Z(I!) 
183 NE XT!! 

X , Y AND Z COORDINATES FOR" 


ENTER 'AGAIN' AND WHEN YOU FINISH" 


185 lF N>S THEN N~N-6,GOTO 150 ELSE Nl=0,GOTC 138 
198 IF J($="FIN" THEN 300 
2Be X{N) =VAL(XS) 

Program continues 

TRS-SQ:s and 
Hewlett-Packards 

Best Discounts Possible 
WE PAY SHIPPING in the 48 continental states on prepaid 

orders of $100.00 or more. 
TAXES are collected on out-of-state shipments. 
ACCEPT Visa, MasterCard and American Express, or you 

,)\)::.:::::::::':: .,,,,,, :, .: .<::,:.. :::,::: :,:.:.. can save additional money by paying cash. 

Pan American Electronics 
TOLL FREE ORDER NUMBER 800/531-7466 

1117 Conway• Dept. 36 •Mission, Texas 78572 
Phone 512/581 -2766 • Telex Number 767339 

FORT WORTH BRANCH 
2912 N. Main • Dept. 36 • Ft. Worth , Texas 76106 

Phone 817/625-6333 • Telex Number 794836 

VISA • 114! 
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Program contmued 

218 INPUT"y '1Y(H) 
228 INPUT"Z '1Z{N) 
238 GOTO 158 
300 Nl•N-l :CLS 
310 PRINT'NOW ENTER THE POINTS CONNECTED • .. .. ":PRINT 
320 PRINT'ALSO HERE YOU HAY START OVER TYPING 'AGAIN." 
330 PRINT.TYPE 'FIN' WHEN YOU FINISH .• 
335 PRINT:PRINT "HAJC. POINT NUMBER IS: "•Nl 
340 N=N2 
35 0 N•N+l 
368 PRINT:PRINT" PAIR NO."JN 
3?0 INPUT " FIRST POINT ": CH 
380 IF ClS="AGAIN" THEN 381 ELSE 390 
381 FOR M=l TO H-1 
382 PRINT"CONNECTION NO."fH,Cl(H) ,C2(H) 
363 NEXTM 
365 IF N>5 THEN N•N-6:GOTO 359 ELSE N2=8:GOTO 349 
398 IF ClS•"FIN " THEN 458 
490 Cl (N) •VAL(Cl$) 
418 INPUT"SECOND POINT",C2(N) 
420 IF Cl(N)>Nl OR Cl(N)<• 0 OR C2(N)>Nl OR C2(N)<•0 PRINT"YOU HAVE USED A 
POINT THAT DON'T EXIST. " :N=N-1 
440 GOTO 350 
450 N2=N-l:CLS 
460 PRINT"THE PROJECTION OF THE ITEJI ON TllE X-Y PLANE WILL' 
470 PRINT'NOW BE ORAWN ANO YOU WILL BE ASKED IF YOU WANT IT" 
480 PRINT"RELOCATED ANO CHANGED IN SIZE." 
485 PRINT"YOU HAY ALSO CHOOSE 'RETURN' ro ADO HORE POINTS AND LINES." 
49e PRINT :PRI NT"POINT NO.l IS REFERENCE.(YOU COULD HAVE DEFINED THIS POINT 
AS " 
495 PRINT" A 'DUHHY POINT' It! ORDER TO CENTER THE DRAWING.)" 
58 8 PRINT:PRINT'HIT ANY KEY TO CONTI NUE •• •• • 
585 QS=INKEYS:IF as-·· THEN 505 
510 G=l:L=l:CLS:GOSUB5 880 
680 E$•STRING$(63," ' ) 
700 PRINT@0,'PLEASE CHOOSE B£TWEEN:'1 
7l0 PRlNT@64,'l-KOYE 2-CHANGE SIZE 3-TURN 4•RETURN 5-CONTINUE"i 
729 INPUT 0 
?25 IF 0<1 OR 0>5 THEN ?48 
738 ON Q GOTO 790,908,H80 ,1 28,1200 
?40 PRINT@0,E$J: PRillT@B,'ONLY l TO 5, PLEASE.,.• pGOID 720 
790 PRINT@8,E$J:PRINT@8, "ACTUAL COORDINATES FOR POINT l:"1X(l ) ,","1Y(l): 
880 PRINT@64,E$::PRINT@64,'INPUT CRANGE IN COORDINATES FOR THAT POINT:"> 
818 INPUT X,Y 
830 FOR Nzl TO Nl 
84e X(N)=X(N)+X:Y ( N)•Y(N)+Y 
850 NEXT N:CLS:GOSUB sees 
868 GOTO 798 
9e9 PRINT@9,"INPUT CHANGE IN SIZE AS A NUMBER GREATER'; 

Program contmues 

/ 
I 

I 
- - --/A(X 0 , Y0 , Z0 l 

/ 

Figure 2 
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Figure 3 
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MAKES IT ACROSS! 

... FROM ONE OPERATING SYSTEM 
TO ANOTHER! 
A VITAL WAV TO PROTECT VOUR 
sonwARE INVESTMENT FOR THE 
FUTURE!! 

The l.ll/ t :• .... language runs on more dif· 
terenl Operating Systems and more ditterent· 
sized computers than any other similar language. 
For starters, it runs on NCR and Tl minicomputers 
and, in the micro field, on the CP/M', MP/M', 
CP/M·86'. MP/M·86', TASDOS' , OASIS', MOASIS', 
and UNIX'. (ONYX version> Operating Systems ... 
to mention only a few. 

Until now. serious business software of the 
scope and flexibilil'JI seen in the minicomputer 
world has not been available on micros . 

ware . .. using KM/ t:•••I. as the transfer mech
anism. ot course. Running on literally thousands 
of minicomputers, these refined. enhanced. and 

It .\\ t:t•ltn.and <RT!TMti from CYBERNETICS 

ARE GOING STEAi>\'... 

µ~~ 
~ ~\. , / (~ 


... AND YOU'RE GONNA LOVE .EM TOO!! 
Use your computer to program itself. <•Tl (Cobol 

.B.eprogramming Jooll) from cybernetics Is a program 

proven software packages cover AIR, A/P, G/l, 
P/R. Order Entry (with Invoicing and Inventory 
Control) as well as Sales Analysis. The Packages 
define a new level of achievement for features and 
flexibility in micro applications software and offer 
top quality at a reasonable price. 

For immediate information, call 714/848-1922 
for your complete product description. 

Tr ..demarks of: 
1·Ryan-McFarland Corp.; 2·Digital Research. Inc. ; 
3·Tandy Corp.; 4·Phase One Systems. Inc.; 5·Be!I 
Telephone Laboratories, Inc.; 6·Cybernetics. Inc. 

~!'!, t~lfj,~ 1~ '!,l.!.-. ~S~ 
~·~ ~ 
l&/ t: ..... now allows transfer of such software generator for IM/ t:H... that produces error-free l$ 

with a minimum of fuss. IM / l:H ... source programs for data input. file main
 8041 NEWMAN AVE., SUITE 208 

tenance, and report printing programs. 
We have participated in such a mini·to-micro A full feature inte ractive program generator, not a HUNTINGTON BEACH, CA 92647 

transfer of a major set of general business soft· subset! Call Now! 7141848-1922. 714/848-1922 
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WE WILL NOT BE UNDERSOLD 

CP/M® Software Software/Manual only Apple Software (Entertainment) Terminals 
Digital Research Wizard & Princess $ 28 ADDS Viewpoint $Call 
PLll -80 $459/$35 Mystery House $ 24 Zenith Z-19 $ 699 
BT-80 $179/$30 Flight Simulator $ 32 Televideo 910 $ 595 
Mac $ 85/$15 Raster Blaster $ 29 T,elevideo 920C $ 769 
Sid $ 65/$15 Space Eggs $ 26 Televideo 950 $ 969 
Z-Sld $ 90/$15 Sargon II $ 29 S-100 California Computer Systems 
Tex $ 90/$15 ABM $ 22 Mainframe $ 349 
De Spool $ 50/$10 Pool 1.5 s 26 Z80 CPU $ 239 
Micropro Beer Run $ 28 64K RAM $ 569 
Word Star $319/$60 Epoch $ 32 Floppy Disc Cntrl $ 339 
Customization Notes $489/$na Sneakers $ 27 Integrated Sys. w/int. cables, tstd. $1975 
Mai l-Merge $109/$25 Midnight Magic $ 32 2P + 2S 110 $ 269 
WordStar/Mail-Merge $419/$85 Wizardry $ 45 4 Port Serial 1/0 $ 249 
DataStar $249/$60 Apple Accessories 4 Port Parallel 1/0 $ 179 
Word Master $119/$40 Z·80 Softcard by Microsoft $ 299 Casio Calculators 
SuperSort I $199/$40 Keyboard Enhancer $ 119 Pocket Comp. FX702 $185.00 
Spell Star $175/$40 T & G Joystick $ 49 Desk Print r/Calc. FR100 $ 79.95 
Microsoft Sup-r Mod $ 25 Scienti fic Cale. FX8100 $ 49.95 
Basic -80 $289/$na CPS Multifunction Card $199 Game Watch CA90 Plastic $ 49.95 
Basic Compiler $329/$na Videoterm by Videx $249 Game Watch CA901 Steel $ 69.95 
Fortran-BO $349/$na 16K Card by Microsoft $159 Calendar Watch A X210 $ 59.95 
Cobol-80 $574/$na Sup-r Fan $ 39 Printers NEC Spinwriter 
M-Sort $1241$na ALF9 Voice Board $ 149 77 10 R.O. Ser $2395 
Macro-80 $1441$na CCS Cards $Call 7710 Ser w/t r. $2595 
Edit-80 $ 841$na CCS Parallel Model 7720 $Call 7720 KSR w/tr. $2795 
MuSimp/MuMath $224/$na CCS Serial Model 7710D $Call 7730 R.O. Par $2395 
Mulisp-80 $174/$na CCS Centronics Model 7728 $Call 7730 R.O. Par w/tr.$2595 
Organic Software Disk Drives For TRS-80· Model 1 NEW 3500 Series $ Call 
Milestone $269/$30 CCl -100 51/. ", 40 Track $ 299 Epson MX-70 $Call 
Supersoft ·-- Add-ons tor Zenith Z-89 Epson MX-80 $Call 
Diagnostic I $ 49/$20 CCl -189 5 1/ . ", 40 Track $ 455 Epson MX·SOFT $Call 
Diagnostic II $ 84/$20 Z-87 Dual 511." system $ 995 Epson MX-100 $Call 
Disk Doctor $ 84/$20 Drives for Z-90 $Call Epson Graftrax $Call 

External card edge and power supply PaperTiger 560 Gr. & 2K $CallForth (8080 or 280) $149/$30 
included. 90 day warranty/one year on IDS Pr ism 80 $Call 

Fortran w/Ratfor $2891$35 $ 3089 IDS Prism 132 $Call 
Fortran $219/$30 power supply. 

Corvus SM 
Unicorn PaperTiger Access. $CallCorvus 10M $ 4489 
Mince $149/$25 Anadex OP-8000 $ 949 Corvus 20M $ 5429 
Scribble $149/$25 Anadex DP-9500/01 $1465Corvus Mirror $ 699 
Both $249/$50 Okidata Microl ine 80 Frie & pin teed $CallShugart 8 " 801R Raw Drive $ 399 
Data Base Okidata Microline 82A Frie & pin feed $CallTANDON 5 1

/ ." Raw Drive $ Call 
FMS-80 $649/$45 Okidata Microline 83A 120 cps $CallPower Supplies $ Call 
dBASE II $595/$50 Okidat a 84 200 cps $CallDiskettes- BoK of 10 
Access/80 $699/$50 Centronics 739 $ 739 Maxell 5 '/• " $ 40 
Pascal Data South 180 cps $CallMaxel l 8 " $ 45 
Pascal/MT+ $429/$30 BASF/Verbatim 51;." $26.95 Monitors 
Pascal/M $1891$20 $ 36 Leedex 12" B & W $ 119BASF/Verbatim 8" 
Miscellaneous Leedex 12" Green Screen $ 129Plastic File Box-Holds 50 5 '/." dskt s_ $ 19 
SpellGuard $299/$25 Plastic Library Case 5 1;." $ 3 Leedex 13" Color $ 329 
SuperCalc $269/$50 Plastic Library Case 8 • $ 4 Sanyo 9 " S&W $ 149 
CBASIC-2 $ 981$20 Sanyo 9 " Green Screen $ 189 Head Cleaning Diskette $ 25 
MicroStat $224/$25 Sanyo 12 " Green Screen $ 249 Floppy Saver $10.95 
Stat Pak $449/$40 Sanyo 12 1

' 8 &W $ 239 Floppy Saver Rings $ 6 .95 
Micro B + $229/$20 Sanyo 13 " Color $ 449 16K RAM Kits 
Apple Software (Business) One Kit $19.00 Zenith 12 " Green Screen $ 129 
Micropro Zeni th 13 '' Color $ 349Two Kits $37.00 
Wordstar $289 200ns for TRS-80", Apple 11,
Mail Merge $119 (speci fy): Jumpers $ 2.50 * * * * * * Special of the Month * • * * * * Wordstar/MailMerge $389 Computer Systems Olivetti DY 211 Daisy Wheel SuperSort I $189 Atari 400 $ 359 $CallSpell star $139 Atari 800 $ 699 
Personal Software Call for other Atar i products 

$229Visica.lc 3.3 Zenith Z89 , 48K $ Call Telecommunications 
CCA Data Mgr $ 84 Zenith Z90, 64K $ Call Prentice Star Modem 1-yr. guar. $ 125 
Desktop/Plan II $229 Call for other Zenith products Univ. Data System UDS103LP $ 135 
Vlsiterm $139 Univ. Data System UDS103JP $ 189 
Vis idex $229 Novation Cat $ 139 
Vis I plot $185 For fast delivery, send certified checks. Novation D-Cat $ 149 
Visitrend /Vis iplot $275 money orders or call to arrange direct Novation Auto-Cat $ 199 
Zork $ 34 bank wire transfers . Personal or company Novation Apple Cat II $ 299 
Miscellaneous checks require one to three weeks to clear Hayes Smart Modem™ $ 249 
Micro Courier $219 All prices are mail order only and are Hayes Micro-Modem II™ $ 310 
Super-Text II $127 subject to change without notice. Call for Hayes Chronograph™ $ 225 
ASCII Express $ 59 shipping charges. . CCI Telnet Com. Package $ 135 

DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 
TO ORDER CALL TOLL FREE 1·800·343·6522 
TWX: 710·348·1796 Massachusetts Residents call 617/242-3361TheCPU SHOP 

420-438 Rutherford Ave., Dept. MC05M Technica l Information call 617/242-3361 
Charlestown, Massachusettes 02129 Massachuset ts Residents add 5% Sales Tax 
Hours 9 AM- 9 PM (EST) Mon.-Fr i. (Sat. 11116) Tandy Corpora tion Tradem ark(' Digital Research ~•oo -~~ 
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Program continued 

9H PRINT@64 ,ES;: PRINT@64, 'OR SMALLER THAN ONE ••• •' p INPUTK 
920 X•X(l) :Y=Y(l) :L•K*L 
930 FOR N=l TO Nl 
940 X{N)=K*X(N) :Y(N)•K*Y(N):Z (N)=K*Z(N) 
950 NEXT N 
960 X•X-X {l ) :Y=Y-Y(l} 
970 FOR N=l TO Nl 
980 X(N)=X(N}+X!Y(N]=Y(N)+Y 
905 NEXTN 
990 CLS:GOSUB 5000:GOTO 700 
1090 PRINT@0,E$1:Pl<INT@0,'ENTER POSITIVE OR NEGATIVE ANGEL OF TURN', 
1910 PRINT@64,E$i:PRINT@64,'IN DEGREES'; 
1020 INPUT V 
1025 Y..V-1 SB 
1030 V=V*3,l4159/1SB 
1040 FOR N•l TO Nl 
1950 X(N)•63-X(N) :Y(N)=46-Y(N) 
1060 NEXT N 
1870 FOR N=l TO Nl 
1075 W=X(N) 
1080 X(N)•W*COS(V)+Y (N) *SIN(V) 
1090 Y(N)=-W*SIN(V)+Y(N)*COS(V) 
1100 NEXTW 
1110 POR N=l TO Nl 
1120 X(N)=63+X(N):Y(N)=46+Y(N) 
1130 NEXT N 
1135 IF F=l THEN F=0:GOTO 1270 
1140 CLS:GOSU6 5080 
1150 GOTO 700 
1208 CLS 
1210 PRINT@0,"NOW TO DRAWING THE PERSPECTIVE,,, •• "; 
1221 PRINT@64,.ENTER ALTITUDE OF THE OBSERVER'; 
1238 INPUT O:O=O*L 
1270 FOR N=l TO Nl 
1275 IP Y(N) •I THEN Y(N) =.001 
1200 B=92/Y(N) 
1298 P(N)•B*(X(N)-63) 
1308 Q(N) =B*(Z(N)-0) 
1340 NEXT N 
1358 CL6:GOSOB 6000 
1353 B0=44 8-64*H 
1356 IF H0<64 OR H0>960 THEN 1400 
1360 PRINT@HO,'HORIZON --'1 
1378 PRINT@H0+57,"-----"1 
1490 PRINT@9,E$1 :PIUNT@64,E$1 
1410 PRINT@0,"CHOOSE ONE OP FOLLOWING OPTIONS:"1 
1420 PRINT@64,"l-COORD 2-ALT.OBS 3-SIZ£ 4-TURN 5-HORIZ 6-SKETCH 7-END., 
1430 INPUT Q 
1448 IP Q>7 OR Q<B Pl<INT@0,E$nPRINT@0,"0NLY ONE TO SEVEN, PLEASE ••• 'pGOTO 

1421 
1450 ON Q GOTO l500,l600,1700,1B0B,2H9,1900,4999 
1500 CLS:PRINT:PRINT:PRINT'THESE ARE THE COORDINATES FOR DRAWING TKE PERSPE 
CT IVE:': PRINT" (HIT ANY KEY WHEN PROGRAM STOPS)' 1 PRINT 
1510 POR N=l TO Nl 
1520 PRINT"POINT NO,' ;N ,INT {P(N) *100+.5) /UB ,INT(Q(N) *108+.5)/100 
1530 IF N>l0 THEN 1580 
1550 NEXT N 
1555 QS=INKEY$:IP Q$='" THEN 1555 
1560 GOTO 1350 
1580 Q$•INKEYS:IF Q$="' THEN 1588 
15911 GOTO 1550 
1600 PRINT@0 ,£$1: PRINT@64 ,E$;: PRINT@64, 'ENTER NEW ALTITIJDE OF OBSERVER:" 1 
1610 INPUT O:O•O*L 
1620 GOTO 1270 
1700 PRINT@0,E$;:PRINT@64,E$1 
1710 PRINT@0,'ENTER CHANGE IN SIZE AS A NUHBER GREATER OR Sl!ALLER'I 
1729 PRINT@64,'THAN ONE.'1 
1730 INPUT I 
1748 G=G*I:CLS:O~O*l 
1750 GOSuB 6000 
1790 GOTO 1353 
1800 PRINT@8,E$1: PRINT@64 ,E$; 
1810 PRINT@0,'ENTER POSITIVE OR NEGATIVE ANGLE OF TURN:'; 
1820 INPUT V 
1830 F•l:V•V-180:V=V*3.14159/l80 
1840 GOTO 1840 
1900 GOTO 510 
2000 PRINT@0,E$;1PRINT@64,ES; 
2810 PRINT@0,'l!OVE THE HORIZON UP WITH A POSITIVE NUMBER, DOWN WITB'1 
2020 PRINT@64,"A NEGATIVE (STAY ON SCREEN BETWEEN -7 AND 7)'; 
2838 INPUT H 
2040 GOTO 1350 
4999 END 
5000 POR N=l TO N2 
5018 Sl=X(Cl(N)) :Tl=Y(Cl(N)) 
5820 S2=X (C2 (N)) :T2•Y (C2 (NJ] 
5030 Tl=47·Tl/21T2=47-T2/2 
5049 D•SQR( (S2-Sl) (2+(T2•Tl) (2) 
5045 IF D=0 THEN D=l 
5058 FOR M=l TO D 
5060 S3•Sl+l!*(S2-Sl) / D 
5070 T3•THl!*(T2-Tl)/D
5080 IF $3>126 OR S3<0 OR T3>47 OR T3<0 THEN 5100 
5090 SET{S3+.l,T3+.l ) 
5100 NEXTM• NEXTH 
5119 PRINT@479,•••; 
5120 PRINT@991,'( :OBSERVER"1 
5130 RETURN 
6000 FOR N=l TO N2 
6019 Sl=P(Cl(N)):Tl•Q(Cl(N)} 
6020 S2=P(C2(N)): T2=Q(C2(N)) 
6030 Sl•Sl*G+63:S2=S2*G+63 
6049 Tl=22-H*3-G*Tl/2:T2=22-H*3-G*T2/2 
6059D=SQR((S2-Sl)12+(T2-Tl) {2) :IF D=0 THEN D=l 
6068 FOR M=l TO D STEP 2 
6070 S3=Sl+M*(S2-Sl)/D 
6080 T3•Tl+M* (T2-Tl) /) 
6990 IF 53>126 OR S3<0 OR T3>46 OR T3<0 THEN 6110 
6109 SET(S3+.l,T3+.l) 
6110 NEXTM:NEXTW 
6120 RETURN 

will help you to choose the best 
point of view of your object. 

Currently, you may define up 
to 100 points and connections, 
but you can change this by let
ting A in line 50 have another 

value. 
Apart from correcting errors, 

you can use the Return option in 
blueprint mode when you want 
to draw many objects of the 
same form. You enter the first 
object, move it to another posi
tion, choose the Return option 
and enter the next using the 
same coordinates and repeat 
the procedure. 

Be sure no point lines up with 
or behind the observer in per

spective mode. It one does, the 
shadow will be projected to in
finity. 

An Example 

Draw a box 20 feet long, 10 

feet wide and 7 feet high in per
spective. 

Table 1 lists the coordinates 
of the corners of the box (with 
one corner in 0, 0, 0). 

Next, move the box to the 
point 40,40 by going to the 
menu, selecting the move op
tion and entering 40,40. Next, 
change the box's size by a factor 
of 2. Then turn the box around in 
an angle of 40 degrees and final
ly move it with - 5,0. 

Continue in the menu means 
to prepare for drawing the per
spective. The program will ask 
you: "How tall is your observer?" 
You may answer any positive or 

negative number, but if you 
choose a large one, your object 
could be drawn outside the 
screen because the horizon in
itially is placed in the middle. To 
move your drawing back to the 
display choose the menu's 
horizon-move option. 

In this example 1 chose four 

(feet) and the drawing satisfied 
me. At this point you can ask the 
computer for the coordinates. 
Table 2 lists the coordinates for 
this example and Fig. 4 shows 

the results of plotting those 
points and connecting them with 
lines. Figures 5, 6 and 7 show a 
more complicated drawing. 

Future Projects 

You can add an option for 

tilting the object towards you. 
Since I was dealing with build

246 • 80 Microcomputing, May 1982 

mailto:PRINT@64,.ENTER


HIGH SPEED CASSETTE SYSTEM 

...JPC: products.Poor [,.,,. "•O•m• 

IMan's 
I 

Floppy 
Now the widely acclaimed 
JPC Cassette System is available 
for your TRS-so• computer. 
The price is only $90.00 

TC-8 Cassette System 
J l>C Product.• 
Albuquerque, ;'ljM 
Kit: S90 
Assembll'd: $120 

by Carl A. Kollar 

I gucss I don't have to tell any TRS-80 owners 
how frmtrating the cassetlt' system that 

romes with the computer can be. b·en with ihc 
fat·tory mod that' s available, the annoyance of 
loading and checking programs becomes just 
barely tolerable. 

If you're lik e me. after you'vf.' just plunked 
down a c hunk of money for a Level II 16K ma
chine, "you ain't got nuttin left " for even one 
disk drive a t 500 bucks apiece. So you suffer. 

A reasonable alternative is 1he Exatron 
Stringy Floppy tESF). This will coM you about 
250 bucks and totally eliminates your loading 
and savi ng rrobkms, automatkally and fast. 
I've had one or these for about six months and 
love it! 

But, if the prke is still too ~tcep, ha ve I got a 
device for you' 

"fhe Devke 

The February 1980 issue of Microcomputing 
had an ad that intrigued the hell out of me. It 
was a high-sreed rassctte system hy JPC Prod
ut:ts acclaimed a' a "roor man\ nopp~·." I! 
made a ll sons of seemingly ridil:ulous claims 
w ch as "loath five times faster." "stores 50,(XX} 
bytes on a 10-rninute cassette," "less than one 
bad load in a million bytes with the volume con
trol anywhere hetween one and eight." 

:\ll thi \ for a mea,ly [90] bu.:k''? Hov. could 
this he~ A .:all to Albuquerque an,wered a fc11 
questions: Ye,, it had its own power supply, 
and, it stored programs five times faster be
cause it utili1.ed higha density dara. The rnm 
ruter outputs the informat ion at a higher rate 
oui of the rear keyboard connector. 

The ad had even claimed anyone could build 
it even if you have ne,·er soldered bcl"orc. JPC 
would make ii work. if you could11'1-for free. 
I was sold . l placed my order. and it arrived 
about two months later (pans shortage). 

I 
I 
I ----TC·B 

FOR TRS-80* 
[Reprint of Jun~ 1980 Review. 80 M1crocompuringJ 

ambiguities. Important parts placement> arc 
stressed (polarity markings on elect rolytics, 
bands on diodes, etc .). 

JPC was right' With these in s!ructions , you 
couldn't go wrong. !"he board quality i' excel
lent. It is douhle-sided and parts l<Kations are 
clearly marked on 1he component >ide of the 
board. There are no jumper wires to install. 
JPC utilizes PC tr<rces anu plated-through 
hoks for connection' to traces on the olhL·r side 
t>f lhe board. 

Aho, there are ahsolutcly no ad.imtmc·n1s or 
settings to bother wi1h. 

The docume ntatitl ll is a sheaf of 8 1
.'' x 11 pa

pers stapled together. ll is written in the nicest 
formal I've seen in a while. Each command 
and/or subjects i> covered on its own sheer in 
large type. All explanation:. are in easy to read 
English-not computerese. 

Commands and Features 


SA\ ' E" filename": Saves your BASIC pro

gram on cassette. 

LOAD: Reads the nc.xi RASIC program from 

the cassette. 

LOAD"filenaml'": Searches for and load\ t he 

specified file from cassette. 

LOAD? and l.OAD?"filename": Reads rile 
from cassette. and comrares contenh to mc:m
ory. 

LOAD"': Prints a li'r of a ll the program ' on a 
cassette, until interrur1ed by the "break" key . 
l.OADN"fill'name": Same as abovec.Kept the 
tape will stop at the end of the program named. 
KILL: Removes lhc file manager program 

from memory so that the e~1ra memory can he 

ll'ot'U by large progm n1'. 

RSET: Allows thcopt•r;Hor to rewind and po,i 

lion the tape on rape recorder' t hat have the;,e 

func t ions t ied It) the motor control jad . 

Rl lN" fill'name": TC-8 searche> for a ' J1l'Cil"icd 
program and run' it irnmediately. 
Pl IT"filenllme": Same as SA VE "filename'", 
except it is for use wi1h "''tern tape:, . 
<;t:T: Same as LOAD, e\<:ept it h for \1'lc with 
'Y'tem tapes. 
<a:T"filenaml'": Sarne as I.OAD "fiknamc", 
except ii is for use with sy>tem tapes. 

IOADN anu l.OADN" rik narnc", cx.:cpl it i' 

for use with system tJpc'. 

Ol>EI"' : Requ ired hcfor.: c'a"t"ttc input or <>ut

put of a data file can be m11?rnrteu. 

Cl.OSI-:: Required 10 crru a L"a"cttc uata fik. 

PRll'Tll: .-\ Jlow~ nurncri.:al or 'tring d;1w t\> h.: 

output Ill a ca;scllc file. 

INPl :T/I: Allow~ numcric·al or stri11[! data ro he 

inrut from a casseue l"ik. 


I h;l\·c·n"t c·o1mtctl lhL'lll, '" I dnn"I krurn· 
about the '\>nc' load in a rnillinn byt<?, .. .:laim. 
hui m~ "'n. An1hon' (a~c· 11). loaded abou1 .10 
of hi s progra1m from hi' Radio Shad h>rma1 
tape lo a new TC-8 for111at tare. H e's nr111lrcn1 
all and found no bad loads. 

Unlike the standa rd tape sy'.tcm. you can fl<l
,i ri o n Vt>ur tape an~· ,~ here before the prngra111 
you w;mr and nor haw 101,10~ for a blan~ 'J1"1 
bcrncc:n prngrams. I he I{."-~ patient I ~ 11a11s 

fo r the rrogram you \\ant and t hen starh load
ing wi1hout gell ing confused by the portion of 
the previous program you just fed it. 

Try that on your rl'gular ..:asse11e ·'Ys tcm : 
you'll wear oul the rl',t't htl!tnn. • 

ORUER "0\\ 

ft) O!"tkr your rc-x ~rt. 'end your dlt't"~ "' 
rnnncy on.kr !or $90.00 pill' $3.50 pnst;l!!l' 
and handlin~ to JPC l'R< >DLCTS CO .. 1202 1 
Pai,all\> Ct .. Albuqwrque. NM 87112 (Ne" 
\k\ic'O rcsidenh add 4° '11 '<lk' ta.\). Crc:dit c"ard 
ordero, a.:.:cptcd by phone or mail. Pc·r"•nal 
chc.:~' 11ill delay -;hirmcnt. We 11ill nthernrsc 
immcdiatdy '>hip you thl' n--~ ~it. t he cahincl. 
the ribh1>n rahlc, the power adapter, an i1b1ru.:
tio n n1ar111al. and a c:a"ctl l' rontainin~ the 
~oft\l.· arc. 

~PRO;U~TS CO. 
Phone (505) 294-4623 
12021 Paisano Ct. 

I work in electronics, so I found the unit ex GET? and GET?"filename": Same a' I OAD'' Albuquerque, N. M. 87112 
ceptionally easy to build. 1r took ahout an and l.OAD?"filenarnc". excert it i' for use 
hour. The manual is superb. (That·, better than 11 ith _,ystem tapes. 
~rear.) h wa' clear , concise and cxaci with no Gf.T." and GET"'i"filename'": Same a'> 
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ings this was unimportant so I 
excluded it. 

I would like to mount a movie 
camera in front of the CRT and 
take single pictures of each dis
play, changing the position of 
the objects on ly little by little. 
Running the movie would then 

Corner No. x y z 
0 0 

2 20 0 
20 10 

0 10 
0 0 

6 20 0 
7 20 10 
8 0 10 

Table 1 

Y - AX I S 
FOR PLOii lN G 

6 

HORI ZON AND 

--X -A XIS 


FO R PLOTTING 

Figure 4 

MOUNTAIN 

• 


• 


CM URCH HOUSE 

F3XJ E3 • 
HOUSE 

E::3 

[]HOUS E • 

• 
09SER VER 

Fig. 5. Blueprint representation 
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create illusions like walking 
around in a small town. An alter
native would be to translate 
parts of the program into ma
chine language. 

The current version of the pro
gram is the X-ray version where 
all lines are presented even if, in 

0 
0 For the Bottom 
0 
0 

For the Lid 

7 

real life, the foreground would 
have covered them. For plotting 
on "diagram paper this is a nee· 
essary feature, but if you want 
to depend more on the screen 
display, find an algorithm that 
makes foreground figures cover 
the background. 

Another interesting possibili
ty would be to work backwards 
from the drawing to the blue-

Point No. X perspective Y perspective 

- 43.35 - 13.1 
12.58 - 24.1 5 

J 34.19 -1 6.07 
-17.52 -1 0.29 
- 43.35 9.82 

6 12.58 18.11 
7 34.19 12.05 

8 -17.52 7.72 

Table2 

Fig. 6. Projection on flat wall 

Fig. 7. Projection on spheric wall 

print. Imagine entering some 
key points from an old painting. 
Going backwards in the pro
gram (or going forward many 
times, until the points fit) you 
would map the surroundings of 

the artist. You could even tell 
how tall he was, at least from his 
feet to his eyes. You could also 
transform old paintings into 
three-dimensional pictures.• 



Give Your TRS-80* 

a Tremendous Boost with 

RACET coMPuTEs Software 


RACET coMPUTEs Utility Software makes the TRS faster , more efficient, 

and easier to use. Our programming aids improve your productivity. 


Our reputation is fo·r products that are professional in design 

and work as advertised!!! 


FIELD PROVEN 
71/2 to 30 MEGABYTES On Line for the TRS-80* Model II 

Now you can use RACET's HSDS with the ARM Win chester Disk Drive on the Model II. This cost effective combination prov ides 15 Megabytes per drive including 

ECC Error Correction Code and an advanced sequencer to fu rther ensure data integrity. An incremental backup to floppy is provided so that only those sectors that 

were changed from the last backup are saved. A fu ll monthly service contract is availab le at $30 per month per drive. 

The Hard/ Solt Disk System (HSDS) Software has more than One Year ' s FIELD Experience. The latest HSDS version adds severa l enhancements including 

maintenance of system files on the hard drive , files as large as the disk. the ability to segment thedisk as logical drives. defi nable directory size , and many uti lities 

including bulk copies between floppy and hard drives . multiple pu rge , Superzap, and Directory Catalog System. Fu ll program compatibility with TRSDOS 2.0a is 

ma intained . Mixed floppy and hard drive operation is supported . 

HSDS is ava ilable for the Cameo. Cynthia Bull , Corvus. Data Peripherals . and Santa Clara Systems hard disk systems as well as the ARM Winchester Drive. 

ARM 15 Megabyte Drive Subsystem $3895 • HSDS Software $400 • Cameo 5/5 Cartridge Drive Subsystem S5995 • Cynthia Bun 10/10 Drive Subsystem S7995 


NEW PRODUCT * MODEL II FAST BACKUP UTILITY * $75 
5 to 1 O times faster backups!!! Full disk backup (including veri fy) 55 seconds II! on two drive sys tem - 2: 15 on single drive system . In business, time is money, 
and one BAC KU Pis worth 1000 tears1 1 

-
NEW PRODUCT * INTEGRATED BUSINESS SYSTEM * 

ISAM Fite Structure - Multi-Company Capability. Modular structu re . Each module includes complete user documentation wh ich guides the user through 
installation and allows " practice" using asample data base. When read y, the user simply names his data base and begins . 
The Integrated Business System program set includes General Ledger. Accou nts Receivable, Accounts Payable. Payroll. Inventory. General Journal . Asset 
Management and more. 
Featu res include: 

• Mult iple data base capability • Multi-company 
• ISAM file structu re • Rapid response and last operation 
• 500 multi -purpose forms with order • No need to have preprinted forms 
• Menu driven • User friendly data entry screens 
• Complete end-of-period processing • 80- and 132-cblumn printers 
• Easy to follow installation procedures • Automated clerical error detection 

Business Programs $250/ module Mod Ill , $300/module Mod II, $795 for all four Mod Ill , $995 for al l four Mod II. Gener~I Ledger and Accounts Rece ivable 
available now . Accounts Pavable and Payroll 1st Quarter 1982. 

RACET coMPures UTILITIES and PROGRAMMER AIDS 
Rer..odel + Proload for Mod I and Ill S35 Renumber utility with partial ren umbers, text moves plus tape. f11erge. A must for tape based systems. Generalized 
Subrou tine Facilities (GSF) Mod I $25, Mod Ill $30 , Mod II $50 The STANDARD against which all other sorts are compared! And then compare price!'! Multi-key 
multi -variable and mult i-key character string sorts . Includes zero and move arrays and sample programs. DISCAT Diskette Cataloging System Mod f and Mod lit 
S50 This comprehensive Diskette Cataloguing/ Indexing utility allows the user to keep track of thousands of programs in a categorized library. Machine language 
program works with TRSDOS and NEWDOS version s (please specify) . Files include progr!lm names and extensions, pr,ogram length, diskette 
numbers . COMPROC Command Processor Mod I and Mod Ill $30 Auto your disk to perform any seq uence of instructions that you can give from the keyboard' 1 

Ideal for setting up dedicated applicat ions. Infinite BASIC Mad t $50 , Mod Ill $60 Extends Level II BASIC with complete Matrix Functions and 50 more string 
functions . Includes RACET in-memory sortsll Select only those functions you want to optim ize memory. Infinite BUSINESS (Requires Infinite BASIC) Mod f and 
Ill $30 Complete printer pagination con trols. hash codes. bi nary array search . and packed decimal arithmet ic (127-digit accuracy) . Disk Sort/Merge (OSM) 
Mod f $7 5, Mod Ill $90 , Mod II $1 50 All machine language stand-alone Random file sort package. Establish·sort specification in a simple BAS IC command file . 
Sorts mu ltiple-diskette files. Only operator action is to switch diskettes when in structed . Super fast sort times - improved disk 1/0 makes this the fastest Disk 
Sort/ Merge avai lable . KFS-80 Keyed File System Mad I and Ill $100 , Mod II $175 Machine language BASIC ISAM utility provides keyed and sequential access 
to multiple files . Simple in te rface to BASIC. Binary tree index system provides rapid access to records . Utility Package Mod II $150 Recover blown diskettes. 
Includes Superzap. bulk copies , and other util ities for repair of blown diskettes. Complete documentation on diskette structure and guidance for repair. Other 
ulilit ies include Dynamic DEBUG (with single-step, trace , subroutine calling . program looping and more), XCR, DISKID, Directory Catalog System , XPURGE. 
Development Package Mod II $125 Includes RACET Superzap, Apparat Disassembler and Model II in terface to Microsoft 's Editor Assembler Plus ·. Purchase 
price incl udes complete copy of Editor Assembler + documentation for Mod I and uploading service . Assemble. directly into memory. MACRO facili ty . save all or 
portions of source to disk. extended editor commands. Basic Cross Reference Utility Mod II $50 SEEK and FIND functio.ns fo r variable, line numbers : string s, 
keywords . 'All ' options available for line number and variables . Load from BAS IC - call with control 'R '. Output to screen or printer. Mailf ist Mod I and Ill S75, 
Mod ft $150 ISAM-based maillist. Four keys - no separate sorting . Supports 9-digit ZIP code and up to 30 attributes . 
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Reasons 

DOS FEATURES 

• 	 A 252+ page technical man ual with index and detai lerl table of contents. 

• 	 Commands SYSTEM and PDRIVE al low the user to conf ig ure/customize 
his/her own DOS 

• 	 Depending o n installed hardware, NEWOOS/ 80, via the PDRIVE com
mand, suppo rts withi n one system. mixtures of single/dou ble density. 
sing le/double head. 5 or B inch drives with single/double vo lume 
diskettes of up to 7680 standa rd 256 byte sec tors . 80 track drives can 
read 35/ 40 track diskettes. Pa rameters for 10 drives may be pre 
specif1ed though only a maximum of 4 are 1n use at anytime. ADR not 
prov ided 

• 	 LN W 5/8 a nd Om;krun mapper boards supported. 
• 	 AP PARAT. AE ROC OM P. AM. L NW, and PE RCOM, disk doublers supported 
• 	 Most GPU speed up mods may be used though not specifica lly suppor1ed. 
• 	 Model I/ I l l data diskette 1nterchangeabil1ty when both comput ers are 

operating under NEWDOS/ 80 version 2.0. 
• 	 Model I 2 3 TRSDOS compatible. 
• 	 COPY to/from Mode l I 2.3B and Mode l Il l TRSDOS d iske ttes \no other 

useage a ll owed). 
• 	 Sing le dr ive COPY and Copy By F ile f eatures. 
• 	 Depending on insta lled >-,<i rdware. the syste m vo lume may be s ingle/ 

double density. si ngle/douote sided. 5 or 8 inch and up to 7680 sectors. 
• 	 RUN·ONLY program mode restricts the operator to program defined 

in put only. 

• 	 M INl·DOS al lows the executing program to be in terrupted by the 
operato r to perform one or more oft he 5 1 DOS co mmands executable 
under MINI-DOS. and then contin ue the interrupted program·s execution 

• 	 CHAIN or DO com mands activate chaining whereby keyboard inp"i 
co mes from the specified disk fi le, al lowing a pre-determined set cf 
commands a nd/or para meters to .be au tomatically inputted. 

• 	 D ump disp lay to prin ter fu nction. 

• 	 Enhanced DEBUG fac i lity ( 14 commands) al lows 1nterrupt1ng current 
program execut ion, 1nspect1n g/ al t ering memory or disk. and resum ing 
execu t ion. con t inuous or single step. with/withou t stops. 

• 	 DOS vectors defmed tor Assembly Langu age prog ra mmers. 
• 	 DOS·CALL allows user progra ms and BASIC to execute DOS commands. 
• 	 The progra mmer may create his own resid ent DOS com mands 

• 	 Programs may enable/disable user routines driven off lhe t imer in t errupt. 

• 	 The prog rammer may create his/her own resident DOS commands. 
• 	 Model I built -in low e r case driver. bl inki ng cursor. au to key repeat. 
• 	 ROUTEing of keyboard. display, printer and (Mode l Ill only) RS232C. 

May be rou ted to a user routine 1n memory. but not to/ from disk untessvia 
a use r rou t ine 

• 	 Except for the spooler. I here are no h igh memory routines for DOS or 
BAS IC. this inc tu des ROUTE and CHAIN functions 

• 	 Lower case DOS comm<in ds honored, 
• 	 Fu ll error messages displayed instead ol error codes. 
• 	 31 enhanced COPY para meters. 
• 	 Copy By File a llows 6 cri teria tor tile select ion. 
• 	 15 enhanced FORMAT parame ters. 
• 	 Pa rt ia l diskette reFORMAT permi tted. 
• 	 F1IE: PURGE by w1ldcard extents and / or user liles. 
• 	 DI Rectory command allows wild card extents. user fi les. short or ex tended 

format. dump to print er. 
• 	 Use r may specify disket te·s d irectory loca tion. 
• 	 Expanded directory prov ides fo r up to 222 file e nt r ies. 

• 	 Some DOS commands may be abo rted wit hout reset. 
• 	 R command repeats last performed DOS comman d 
• 	 CREATE command to pre-all ocate a d isk file. 
• 	 ERROR command d isplays error message associated with error code. 
• 	 HIMEM command sets/ d isplays DOS/BASIC high memory address 
• 	 DATE co mm and sets/d isplays computer's date. 
• 	 TIME comma nd sets/d isplays computer's time. 
• 	 M odel Il l FORMS comman d for p ri nter cont ro l. 
• 	 Mode l Il l SETCOM command for RS232 control. 
• 	 Enhanced LIST/ PRINT com mands for ASC II fi les w it h pause, abort and 

part ia l f i le l ist ing. 
• 	 A lt er chai n ing state via the CH NON command or commands within the 

chain file. 
• 	 A program or a chaining sequence may disp lay a message with/wi thout 

pa use. 
• 	 CLEAR command t o ze ro memo ry and to pu rge rou tes, user DOS 

comm ands and user ti mer ro utines. 
• 	 Commands to enable/disable BREAK key, bl inking cursor. lower case 

driver 
• 	 PROT command to change diske tte NAME / DATE / PASSWORD 
• 	 ATTRIB command to change a file's attributes. 
• 	 CLS comma nd to clear screen 
• 	 AUTO specifies the command l o execute au tomatically at reset/power-on. 
• 	 SYSTEM spec ifies the de fault syste m conf iguration val ues (usual ly 

ena bl e or disable) w hich become effect ive on RESET/POWER UP 

D iskette/fi le password c heck ing 
RUN-ONLY mode 
Keyboard debou nce (M odel I) 
Screen dum p to printer (JKL) 
DEBUG 123 entry 
MINI-DOS 
Break key as keyboard key 
Hardware lower case (Model I) 
Ass ign defaul t dr ive nu mber tor DIR 
Assign d efault dr ive number tor f ile creatio n 
Memory protect va lue 
Clear key as keyboard key 
Disk master password required for full d iskette or CBF COPY 
Auto Repeat key fu nction 
T I ME/ DATE question on power-up 
Tl ME/ DATE quest ion on reset 
Display disabled until ope rator/progra m reenab les 
Manual operato r cha ining pause/abort 
Manual op erator AUTO com mand override 
R = repeat las t DOS command performed 
Bui lt·in lower case dr iver (Model II 
Lower to upper case toggle 
B linking cursor 
Numbe r of p hysical drives on co mputer 
Num ber of d isk 1/0 retries 
Time delay for 1st repeat of au to repea t key 
Speci fy t he cursor character 
Specify the write of the directory sector's address mark for Model 1 

sing le density diskette in Model Ill format fo r easy Model I, M odel Iii 
d iskette exc hangeabili ty 

800/525·7674 (order line only) 
303/741-1778 
4401 South Tamarac Parkway 

..- 4o Denver, Colorado 80237 
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Why nvWi.IU~/OU VER. 2.0 

Is the Best DOS for your TRS-80 


Model I or Ill Computer 

DISK BASIC FEATURES 

• 	 In one statemen1 from DOS READY, BASIC can be brought up, the 
number of files set, the memory size set and a program LOADed or RUN . 

• 	 RUN-ONLY prevents the operator from getting to READY or DOS 
READY, thus giving the program almost total control. 

• 	 Via the CMD function, all DOS commands are executable from 
BASIC, either directly or dynamically . 

• 	 MINI-DOS is available from BASIC. 
• 	 DEBUG is available from BASIC. 
• 	 CHAINing is available from BASIC. 
• 	 Variable passing between programs via the V parameter of RUN. 
• 	 Abbrev iated commands: 

(A)uto; (D)elete; (E)dit or comma; (L)ist or period 
• 	 Accidental text line deletion more difficult 
• 	 Text line scrolling foreward or backward. 
• 	 Text page scrolling foreward or backward. 
• 	 DI moves text line to new position 
• 	 DU duplicates text l ine to new posit ion 

• 	 Built-in RENUMber with line number and limited syntax error check. 
A portion of text may be moved to another part of the program w1lh all 
references to that code reso lved. 

• 	 Bui lt-in REFerence function wi ll display/print references to all line 
numbers. integers and var iables. It will display references to a s ingle line 
number. integer. string, function code /reserved word) or a group of 
packed or unpacked characters, and then allows displaying of each 
referencing text line in turn with editing as necessary. 

• 	 A program may be loaded into reserved high memory via CMD or Ml NI 
DOS and its execution address extracted from the two bytes at 17411 
(4403HJ 

• 	 MERGE functions with packed or ASCII text f iles. 
• 	 Bui lt-in text space e liminator and/ or remark delete r. 
• 	 Buill · in calendar date convers ion. 
• 	 Dynamic ERASE of selected variables, keeping all others. 
• 	 Dynamic KEEP selected variables. CLEARing all others. 
• 	 After clearing an array via ERASE or KEEP, the array may be redimensioned 

via DIM. 
• 	 Dynamic text line deletion. 
• 	 Dynamic text line insertion via MERGE, which with dynamic DELETE, 

allows use of overlays. 
• 	 SWAP contents of 2 variables at the same type. 
• 	 Sing le Stepping starting at specified text line number. 
• 	 In-memory sort of up to9 arrays in either ascending or descending order 
• 	 RENEW function to reinst<:te NEWed program. 
• 	 Full BASIC error messages. including associate DOS error message, if 

applicable 
• 	 With default start up parameters and no reserved high memory. 48K 

RAM has 38261 bytes available. 

• 	 SUPE RZAP, DI RC HECK and qther programs using only memory from 
5200H to 6FFFH can be executed directly from BASIC w ithout disturb
ing the program text or variables (if 8K BASIC tree memory available, 
exclusive of string area) 

FEATURES of NEWDOS/80 enchanced BASIC disk file 1/0. 

• 	 In addit ion t o TRSOOS sequential and random file types. NEWDOS/80 
has two new fi le types {Marked Item and Fixed Item) divided into five 
subtypes (MF, MU, Ml. FF and Fl) 

• 	 These five subtypes do not require LSET, RSET, MKIS, MKSS, MKDS, 
CVI, CVS orCVD; instead,GETs and PUTs are done direct ly to/ from the 
variables named in a list. 

• 	 The string separating character sequence ; ". " , used with PAINT 1s not 
used with the new file types: instead only a comma 1s used as the 
separator. 

• 	 MU files are used as an option to the older PRINT/IN PUT files. 
• 	 FF files are used as an option to the older RANDOM files. 
• 	 Record lengths up to 4095 bytes supported. 
• 	 Records may be all of the same length (MF and FF), of varying lengths 

(MU) or unknown length (Ml and Fl). 
• 	 Sequential files may be accessed randomly. 
• 	 Fi les may be accessed by Relative Byte Address to allow accessing of 

variable length or unkown length records. 

• 	 Existing files may be extended. 

UTILITY PROGRAMS INCLUDED WITH NEWDOS/80 

• 	 SUPERZAP is a disk/memory display and modification program. also 
used as the vehicle for installing patches to NEWDOS/80. 

• 	 DISASSEM is a Z80 load module(CMD) disassembler that builds cross 

reference tables for all location references including those by JR 
instructions. includes in the disassembly printable characters for all hex 
bytes to help locate character strings and sends the disassembly to the 
display, printer or a d isk file. The d isk file can then be edited and/or 
assembled using EDTASM , if it is not too large. 

• 	 DIRCHECK is a program that displays directory contents and checks 
directory integrity (its primary function). displaying specific error codes 
to assist user attempts at directory trouble shooting and/or repair. 
Optionally will zero out unused (dead) file names. 

• 	 EDTASM 1s Apparat's enchancement of Radio Shack's i 978 tape 
editor/assemb ler program to operate from disk and with disk files. 
Requires purchase of that Radio Shack program (not a newer one) as a 
pre-condition of use of Apparat's EDTASM. 

• 	 LMOFFSET allows load module (CMD) transfer between disk and tape . 
Displays program start , end and entry addresses. Opt ionally allows load 
address relocation (not execution relocation) and subsequent execution 
as from non-disk BASIC via SYSTEM. 

• 	 CHAI NBLD is a mini·text editor for creating / mainta ining chaining files. 

• 	 NEWDOS/80 manual chapter titles and page counts 

1. 	 Introduction (5) 
2. 	 DOS Library Commands (52) 
3 . 	 DOS Routines (12) 
4. 	 DOS Features {14) 
5. 	 DOS Modules, Data Structures, and Miscellaneo us 

Information 1121 
6. 	 Additional Programs Supplied on NEWDOS/80 Diskette (22) 
7 . 	 Disk BASIC, non -1/0 Enhancements ( 17) 
8. 	 Disk BASIC 1/0 Enhancements and Differences 121) 
9 . Error Codes and Messages (2) 

1O. Glossary (9) 

11. 	 Error Reporting. Incompatibility Handling, and Patching (B) 
12. 	Conversion Information and Miscellaneous Comments (9) 
13. 	 ZAPs (increasing with time) 
14. 	Appendix A: Marked and Fixed Item File discussion (47) 
15. 	Appendix 8: Marked and Fixed Item File examples (18) 
16. 	 Index (4) 

•Full time support staff 
•Information. 	minor enhancements and corrections to NEWOOS/80 are 

issued, at no charge. to registered owners only. 

NEWDOS/80 Version 2.0 for the model I is a separate and distinct 
product from the model Ill. Each is sold separately. $149.00 

"On-going Support for Microcomputers" 
" REGISTERED TRADEMARKS OF APPARAT, INC. 



HOME/HOBBY 
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LOAD 80 

Eliminate those phony ponies. 

Computer Racing Form 


Ronald H. Bobo 
3246 Gravois 
St. Louis, MO 63118 

Idesigned "Thoroughbred 
Handicapping for Profit" to 

make winning money on horse· 
races less chancy. The program 

The Key Box 

Basic Level II 

Model I or Ill 


runs on Models I and Ill TRS-80 
but will run on any machine that 
uses Microsoft Basic with only 
minor changes. The program 
can help handicappers recoup 
the losses incurred annually in 
the money the track and the 
state take from betting pools. 

Handicapping works like this: 
The three betting pools on each 
race are win, place and show. 
Our illustration considers the 
win pool. 

The "Totalisator," a computer 
connected to the ticket ma· 
chines in the sellers' windows, 
keeps track of all wagers. The 
amount bet on each horse and 
the total bet are updated and 

displayed on the Tote Board in 
the track infield about once a 

minute. 
When the windows close just 

before the race the Tote makes a 
final calculation of the total 
amount bet on the race. The le

gal rakeoff of 18 to 20 percent is 
deducted from the total and the 
remainder is divided among the 
winners in proportion to how 
much they wagered on the horse. 

The place pool is divided in 
two to pay those holding tickets 
on the first or second finisher, 
while the show pool is divided 
in three. 

The successful handicapper 
must pick enough winners to 

stay ahead of the game, and 
also overcome the percentages. 
Contrast this with playing black· 
jack in a casino where the house 
percentage is much lower. 

Winning bets must pay a de· 

cent return. You will not break 
even playing favorites because 
they win only about one-third of 
all races. A payoff in the neigh
borhood of $2.20 for each two 
dollars bet on an odds-on favor
ite loses $3.80 out of each $6.00 
bet. Any method which picks 
forty percent winners at a de

cent return is a moneymaker. 

Using the Dally Racing Form 

Thoroughbred Handicapping 

Program Listing 

l8 CLEAR 3U 
21 CLS:X•641Z•64:'t•& 
JI SET(l.,Y) sSCT(Z,Y} :S&T(X-1,Yl :SETl'Z+l, Y) 
ol8 X•X-1~Z•Zotl1T•l•l 
58 lF Y•2J THl::N 79 
60 GOTO JB 
1111 SET(X,Y) 1SET(?.,Y) :SET{X-1,Y) :SET\ZH,YJ 
BIB X•X+l1'Z•7.-liY•'!+l 
98 U' Ys'7 THEN 119 
1811 GOTO 78 
lU X•29:2•U8:Y•23 
12' Se:TCX,YI :SE:TlZ.,Y) 
lJS K..X+l:Z"Z-1 
lU IF X•.U THEN 168 
l59 GOTO 129 
168 Y•9:X:•I: Z•l21 
l7f SET(X,YJ :Sl::7('Z,Y) :IF Y•·O THEN 191 
lU Y•Y.+l:GOTO 171 

19111 X•l:Y'•l:Z•47:0•121 

2U SET(X,Y) '5ETCO,>l: IF 0•8 THE• 220 

211 >l•X+l :0•0-1 iGOTO 281 

22& PRINT@6S,•TttOROtlGHBR!D 111 J1GOSUB 318 

2:39 PRINT@ll8,'"'HAHOJCAPPING FOM."~ :GOSUB 318 
24i PIH"'1'IH68,•P 11 pGOSUB 3U :PJUNT(IZ88,•R•::GOSUB ll8 :PRINTt 
416, ·o•: :GOSUB 318 :PRIN"Tt'~U,•r•;:GOSUB 318 :'PRI"'1'@1612r·i:·, :G 
OSUB 311 :PR1NT@l818,'T•r :GOSUB JlBI 
2~• PRIN'T@697, ·coPYRIGHT 1981, 1981.; 
2'1 PRlh91"€1943,•ay RONALD 8080 111 

; 

27f 'PROGRAMMED BY RONALD H 8080 1 3246 GRAVOIS, ST LOUIS, fCO. 
281 '63118 SEPT 1979 
291 1 VERSION 2.a AUGUST uee 
leil FOR X•l TO 2Ul:NEXT X:GOTO 128 
)HI POR X•l TO 3H:NEXT:R£TURN 
321 POR X•968 TO I St£P -64:.PR%HTfX,CHR$(3B); 1FOR Y'•l TO ll:MEXT 
tNEXT 
338 PRINT@l44,STRUiG$(64 1 CNR$Cl67)) 
l·O PRU.IT. l'HIS PROGRAM rs OFPER£0 FOR PUREL~ INFORMA.TIOIU.L p 
URPOSES, • 
359 PRINT• AltD NOT J\S ,1,N INDUCMENT TO ILLEG,1,L WAGERING. IN 

FA.CT, 

l6e PRINT" EVEN WliEllE OPP-TRACP: HE'I'Tl NG JS LEGAL, WE RJ;CQlltllEN 

D 
)78 PRlNT• 'THAT ALL WA.GERS BE MADE AT TtlE: TRACK If POSSlBLE, 

380 PRINT• SINC& A HORSE THAT LOOIC:S GOOD IN TH£ rIGURtS MY S 
OMETHtES 
399 VRINT 11 BE ELIMINA'l'EO ,\.PTER VISUJ\L JNSJ>EC'l'ION IN THE PADDO 
CK OR 
490 J>Rl NT• POST PM.AD£. 
410 PRINT 
428 PRlNt STIUNG$(64,CKR$ ( 182)) 
43" PRIN1';FOR X"'l TO lS.B&:NEXT:i'RlNr~RF.SS A.NY )l;~Y To CONTlNUt• 
4U AS :.INKE'iS : IF J\$::.•• THEN 440 
~78 RS="tt1• 
98& DIM 5141,10) ,D(46,J2) ,N(l6 ) ,ttll61,H~ il6) ,FCll6} ,SCil6) , Fll6) 
,Rl £16) ,.k2{16 ) ,R3 (l6} ,RT'<l6) ,W(l6) ,Bl.(16) 
ua CLS:PRitiTP47e,-REMlNG 01\TPI 8AHM ••• 11 

lHB FOR k•l TO U:POR C=l TO U:READ su~.Cl :l'ii£X":' (,R 
UU FOR ;:t:r.1 TO 46:f'OR C11tl TO l2:R£A.D D(P,Cl :N£:>:T ~.R 
Je2i CLS 
Ht39 PRINTf]~lZ, "HOW i"t~'t HORS.t.:S DO YOU WlSfi TO RA.TL Jlil TfllS RACt 
•; STR1NG$(!J,95) ;STRINGS(">, 24) ;:Cl-IR$(l!:i);: INPUT H: 1F H<l0RH >l6PRIN 
rER.ROR - TRY MiP.lN" :GO'T'O 1838 
le48 FOR N•l TO H 
liS8 CI..S ::PRIN'l'•rtp£ NM.E or HORSE ··~N~STRI~GS(]S,951 ;STRINGS(l5' 
.24): dNPt,J'r f!S(N] !BS( lli) •Lt:FT$(HS ~N) ,15) 
1968 PRI~"T:PRlNT·wAS "1HSIS l ;•'s RACE OVER O?<iiE MILE {Y OR ,;1·,sT 
P.11'\GS(4,951 ;S'TRI~G-${4,2411; 
107& INPUT ¥$:IP YSs: 11 '(•Tti.E:N HIBG £1.SE H" YS•"N" THt:lli 11961 £LSE P 
RINT.ERROR - TRY' AGAIN" :GOTO le6e 
108'11 CLS:PRINT"INDICA.Tt: LENGTH Ol' MJ\CE Bl::1NG UStD FOR RATINC" 1 PR 
INT:PRINT•t • l MI & 41.l Yos• 
l\1911 PRINT'"2 to l !H &. 1B '?'OS•:PRH!T•J • l 1/16 Ml"1P~INT•-4 • l l 
/8 i-.r•:PRttoT"S:;;; l 3/16 '11.:PRINT.6 .. I l/4 HJ•:rRUii.7 l 112:II 

HI" 

uee PRINT; PRINTSTRUIG$ ( 4, 9S} t STRI tlGS ( o1j. 24):: INPUT LN 

llllil ON LR GOTO 1129 , ll31i1 , 114 8 / 111)0 , 1160 , llJB 1188 

1120 co•s, Goro 1890 


Program conlmues 
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http:CLS:PRINT"INDICA.Tt
http:lS.B&:NEXT:i'RlNr~RF.SS


for Profit uses information on 
past performances in the Daily 
Racing Form. An abbreviated 
explanation of the past perfor· 
mance charts appear in each 
issue; the publisher also puts 
out a guidebook. A current issue 
of the Form gives details on how 
to obtain it. 

When you have the l"orm go 
through the races at the track 
where you intend to handicap. 
Read the conditions of each 
race printed directly following 
the number of the race. Elimi· 
nate any maiden race unless all 
the starters have at least two 
races listed in their past per· 
formances. A maiden is a horse 
which has never won a race; the 
term has nothing to do with 
whether said horse is male or fe· 
male. Some handicappers elimi· 
nate maiden races altogether, 
but doing so eliminates some 
juicy payoffs. Next, eliminate 
any steeplechase races and all 
turf races. 

Look through the past per· 
formances listed in the first race 
to be handicapped. Find a race 
run not more than thirty days 
before your date, in which the 
horse made a decent effort, 
preferably at the track where to· 
day's race will be run. 

A horse making a decent ef· 
fort either wins or finishes not 
more than six lengths behind 
the winner, or shows early 
speed, running first or within 
two lengths of the winner during 
the first part of the race. A horse 
running fourth and trailing the 
leader by six lengths at the 
stretch call makes a decent el· 
fort if it finishes fifth at three 
lengths behind. 

Eliminate any horse not 
showing one good effort within 
the past thirty days, except a 
high class horse who has con· 
sistently run in races at a class 
equal to or higher than today's 
race and who is making a first 
start after a long layoff. Some 
higher class animals can be 
eased into racing form through 
workouts alone. If such a horse 
shows two or three good work· 
outs within the last two weeks, 
include it in your figures. Rate 
such a horse from the last good 
race shown in the past perform· 
ance, regardless of date. 

After reading Data state· 

ments into two large arrays, the 
computer asks the number of 
horses to be rated in the current 
race. Enter the number of 
horses not yet eliminated. 

Next, enter the name of horse 
number one. The computer asks 
whether the race you are using 
to rate the horse was over a mile. 
Answer Y or N. When a list of 
standard race lengths is dis· 
played indicate the distance of 
the race. 

More Calculations 

Since all times given in the 
Racing Form are to the nearest 
fifth of a second, convert frac
tional times to decimal form by 
multiplying the fractional part of 
the time by two. Enter 23 4/5 sec· 
onds as 23.8. 

The computer asks by how 
many lengths the horse was 
beaten in this race. If he won, or 
lost by only a head, enter zero 
(0). If beaten by a neck, enter .25; 
otherwise, enter the number of 
lengths shown in the Form. 

The final item is the jockey 
weight scheduled in today's 
race. 

Once you enter this informa· 
tion, the name of each horse is 
printed out along with both the 
pace and speed ratings as· 
signed by the computer. This 
display is brief, since you need 
not know the ratings on every 
horse. The four top contenders 
are printed in order of pace 
rating. If the two top contenders 
are tied, the computer suggests 
betting on the horse with the 
higher speed rating. 

Mark down these names and 
ratings, and bet accordingly on 
that race. 

The top contender is your 
choice unless you spot some· 
thing negative including, but not 
limited to, kidney sweat, ex· 
treme nervousness, and puffy 
bandages on the legs accom· 
panied by a limp. If you see any 
of these signs, bet on the next 
horse on the list. This program 
blends the two schools of handi· 
capping thought into one win· 
ning method (both speed and 
animal class figure). 

Horses on the pace in a well· 
run race demonstrate ability re
peatable within a reasonable 
amount of time. Winning form 
runs in cycles. Horses generally 

Program continued 
1131 C0•6tGOTO iB9H 

1148 C0•7 1COTO 1898 

1158 CO•S:GOTO 1898 

1168 C0•91GO'l'O 1898 
1179 CO•lB :GOTO 1898 
1189 CO•ll:GOTO 1898 
1190 CLS :PRINT.INDICATE LENGTH OP ftAC.E: BEING USED FO.R AATING• 1PR 
;~T~~=~~~~~ ... 'FUR!.ONcs•tPRlNT.2 - FIVE FUJU.ONGS":PRtNT•3. s l 

1289 PRINT·· • 5 l/4 PURLONcs•;PRINT"S • 6 FURLONGS":PRINT.6 • 15 
1/2 fURLONGS"~PRINT•? • i PURLONCS"~PRINT"B • l IULE" 

121' PRINT1PRHITSTRING${4,95) 1STRtNG$ ( '· 24) 11 INPUT LR:CLS 
l~~:aON LR GOTO 1231 / 124f , 1251 , 1268 , 1278 , 1289 , 1291!1 , 

1238 C0•21 GOTO lllB 

124B CO•J 1GOW 13HI 

1251 C0•4 rGOTO 1318 

1268 CO•SiGOTO 13U 

1271 C0•61COTO 1318 

1281 C0•7 r GOTO lll8 

129• C0•8tGOTO 1311 

llH C0•9 
1318 PRlNTiPFlnrT"ENTER FRACTIOMA.L TIJltF. CALLS ~D FIHISB TUI£ or 
l.t.07 l<ACE. 
USE DECl.ML FRACTIONS, E.G. 23 4/S MO\JLD BE EM"!'ERED AS 23.8, 
1: 22 1/5 WOULD BE ENTERED A& 122 .. 2• 
l32e P.RINT1 PR1N'T.FI.RST CALL• JSTRING$ ( 15, 95) ; STRINGS ( 6, 24) 7 1 INPUT 

FC(N) 

1322 P.RINT.. SE:COND CALL.. , STRING$ ( D. 95) rSTR.ING$ ( e, 24) 1: INPUT SC (N) 


1324 PllINT.FINISH CALL•7STR.INGS:(B..95) 1STRING$(8,24):: INPUT F tN): 
PRINTTAB{55J 1•worui;:1NG.~•1 
1339 FOR R•l W U :FOR C•l TO CO 
1349 IF FC(N)•S(R,C} THEN Rl(N)•S(R,ll):GOTO llU 
llS8 tiEXT1NEXT 
1361 FOR R""l TO 41: t"O.R C• l TO CO 
1378 IF SC(N)-S(R,C) THEN ll2(N) •S(R,U) :GOTO 1391 
lJH NEXT1N£KT • 
13.90 FOR. Rel TO 41: FOR C111l TO CO 
1498 IF F(N)•S(R,C) THEN RJ(N)•S(R,10) :GOTO 1428 
1418 NEXTtNEXT 
1428 RT( N) • (Rl (N) +R2 (N) +lll ( N)) /l :CLS 
14)8 PltINTtl'RIN'l' .. ENTER NUMBER Of LENGTHS •1K$(N) 1 • WAS BEATEN IN 

THIS RACE•:PRINT"' IF •1H$(N)1• WOM, E:NTEll I. HO•lll, Nla.25"' 

144111 PRIN'l';PRHITSTRING$(4,95) 1STRI'NG$(4,24) pIHPtJT BL{l\1} 

use RT(N)•RT(N)-BL(N) 

1'68 PUNT:PRINT"ENTER WEIGHT "JK$(N) J" IS TO CMRY IN TODAY'S R 
ACE• 

1479 PRlN'T:P.RINTSTRI.NGS<S,95) 1STR.I:NC$(5,24) plNPUT W(N) 

148B NEXT N 

1490 CLS 

l59B PRINT•NAAE•,, •pACE RATING", "SPEED RA'l'ING., 1PRINT 

1510 FOR N•l TO H 

1528 PRINTHS(M) 'I =PRIN'TUSING RS1RT{NJ I 

1538 PRINT,:PRINTUSIHG R$;Jt3(N) 

1548 NEXT 

1558 FOR l•l TO 288t:NEXT 

1568 PftlNT:PRINT"'STAR'l'IMG SORT ••• • 

1578 NcH 
1589 M•N 

1599 ••INT(M/2) 

11599 IF Mcel THEN 1760 

1616 J•l:K•N-l"i 

1628 I•J 

163111 L•I+M 

1648 Ir RT(l) >RT(L) THEN 1721 

1658 TR•RT(I) :RT(l)•RT(L) ,RT(L)=TR 

1669 U•HS(I) •B$(1) •H$(L) :N$(L) •KS 

1679 RR•Rl(I) 'Rl(I)=RJfL) :R3CL)•RR 

1681WR•W(l)1W(I)•W(L) :W(L)•WR 

l69D J11l-tt 

1789 IF I<l THEN 1728 

1718 GOTO 1639 

1720 J•J-tl 

1739 IF J>K TllEN 1590 

1740 GOTO 1620 

1759 H•H 

176'1 CLS i PRINT 

177'1 PRINT1 PRINT: PRI!f'I'TAB( 22) •roua TOP CONTENDERS": PRINT 

1780 PJU NT.NA.Ml,.,, •PACE RAT'ING,., •sl>EED RATINGP 
1790 FOR I•l TO 4 
1889 PRIHTH$(1) .,,PRlNTUSING R$1RT(I); 
1818 PRINT,:PRINTUSING R$rR3<IJ 
1628 NEXT I 
l8lB IF W(l) >120 THEN P.RIN'J'•C/lUTIONll TOP RATED HORSE IS CARJlYI 
NG llORE THAN 129 POUNDSJ 00 NOT BET ON THIS AACEI 
1848 IF RT(l)•RT(2) ANO R3(2)>R3(1) ANO W(l) <•l28 AND W{2)<-l20 

THEN PRINTiPRlNT.,PACE RATINGS TIED. BASED ON SPEED RATING, "'1H 
$ ( 2) 1 " WOULD APPEAR TO Bl THE BETTER SE'l'. • 
1858 IP RT(l)•RT(2) IUID RT(l)•RT(l) AND Rl{l)>R3(2) AND R3(3)>Rl 
(l) .IJOD W(l)<•l21 AND W(2)<•l28 AND W(3)<•128THEN PRINT:PRINT"P~ 
CE RATINGS TIED. BASED ON SPEED RATING, •1}1${JJ 1• WOULD APPEM 
TO BE 1'11!: 8ET'l'd Bf.:1'. " 

!:~~ ,::i~~;~~~;~~N:'l''!f1RE MOTHER RACE (Y 0Jt N) •1STRING$(l 

1871 FOR N•l TO H:B${N) •'' 1RT(N) =91Rl(H) •f:ll(N) •liNEXT 

1889 II" A$..:•y• TBEN 1B2.B ELSE IP A$1e>•N• THEN 1882 ELSE IP A.S<>•R 

HB• THEN 1868 ELSE CLS i PRINTCHR$ { 23) 1 PRINT@B, .. THIS PROO~ COPl'Jl 

IG8T• i 5'JtINT@9f, • 1986 • 1 l'RlN'l'@l56, •9y• r PRINT@211, •RONALD BOBO" 1 PRI 

.NTi PRINT 

1881 Pltl NT@32 4, "UHAUTROAI 2. ED REPRODUCTION• 1PRl NT@U 2, •15•; PAllft@ 

458, •sTRlC'l'LY Pll08IBI'l'l6D. 2 PRI?oJT052t, ·u'NDE.A P£"NALTY op•: PA1.NT@6 

84,•LAW• 

1882 E>ID 

1891 CLS:PRllfl'1P.RINT,.Et-JTER FRACTIONAL TIP!.£ CALLS AND FINISH TIM£ 


OE" LAST RACE. 
USE DECIJllAL PRACTIO?-IS, E.C. 23 4/5 WOULD BE ENTEll~D AS 23.8 1
1122 l/5 WOULD BE ENTERED AEJ 122.2'9 
~~~=) PRIH'Ti, PR!NT"FIRST CALL 11 

J STRUIG$ ~ 6, 95) 1STJtING$ ( 6 1 24) 11 lNPIJT 

1992 PRlNT•SECOND CALL"1STRINGSl6,95);5TRING${6,24) 1:INPU'J' SClN) 

l9U PRINT.FINISH CALL• I STRING$ (6, 95); STRING$ (Ei, 24) I; UIPUT p \NJ 
191116 PRINTTA.8{55) ;"'WORJ.ING•• • 
1911 FOR R•l TO •6: POR C•l T(' CO 
1928 IP FC(M)•D(R,C) THEN Rl!M) •D(R,12) :GOTO 190 
1'31 NEXT:NEXT 
1941 fOR Ro:l TO 46~FOR C•l TO co 
1958 IF SC(N)~D{R,C) THEN R2(N)=D(R,12) :GOTO 1970 
1969 NEXT:NEKT 
1976 ro• ~·l TO 46,fOR C•l TO co 
198111 IF f(N) =D(R 1 C) THEN RJ(N) =D(R,12) :GOTO l42t'I 
1990 NEXT: NEX.T 
291!'1 GOTO l421i1 
2810 DATA 21. 4 ,44. 2 ,56 .ti ,lel.l, 1815, 188.15 ,114 .6,121,134 ,18B 
2828 DATA 21. 6, 44 • .f, 56. 8, lt1J ... ,1116. 2,lB8.8,114. 9 ,121. 2, 134 .2, 99 
2938 D~TA 21. 8, 44 .. 6, 57, 113 .f 1 186. 4, llil9 ,llS, l ll. 4, 13'. 4, 98 
211141 DATA 22 ,44. 8, 57. 2, 183. 8, 1"6.6,11119 .2, us.. 2, 121.6 ,134 .6, sn 
2850 DATA 22 .2 ,45, 5'7. 4,194,186. 8,le9.4,115.4,121. 8, ll.ili. 8, 96 
2B6B DATA 22. 4 ,45 • 2, 5') .6,194•2,197rlli!9•6 1 115 .6,1221135 ,95 
2070 DATA 22 .6, 45. 4, 57. 8, l "4. 4, Ht7. 2,109.8,115. 8 ,122. 2 ,135. 2, 94 

Program continues 

mailto:PA1.NT@6
http:NT.NA.Ml


Program contmued 

2ll8£1 DATA 22.8 ,4 5 . 6 , SB ,Hl4.6 1 1\17 . 4 , 11~ , 116 , 122. 4 ,13 5 .4,9.3 
2e90 OA'T'A 23 , 45.a,sa. 2, 1 041. s, 1 01. 6 , lle .2 ,ll5 . 2, 122 .6,l .l5 . 6 , 92 
.(Hl0 DA'l'A 23 . 2 , 46 , 58 , 4 1 105 , 107.8,lU .4 ,116 . 4 , 122 .4, 135 .8, 91 
21 10 DM' t\ 2J , 4",4 b . :.? 1 SB . 6, }05, 2 ,106 1 llB .6 , 116.6 1 123 , 13 6 , 90 
2120 DA.TA 2.3 , 6 , 46 . 4, 50 . 8 1 H1 5 . 4, Hl8. 2 , ll l!l . 8 , 116 . 8 , 1 2 3 . 2 ,1 36 . 2 , 69 
2130 DATA 23 . B,46 , 6 , 59 , l05.6 , 10B. 4 .. lll, 117 , 123. 4,136.4, 8 8 
2140 DATA 2 4 ,46.0 , 59 , 2 1 105, 8 , 198,6 ,)11.2 , 117 , 2, ] 23 ,6 1 13 6 . 6 , 87 
2 1 58 DA.'l'l\ 2.;. . 2 , 47 , 59 . 4 , Hl6 ,.l 08 , ft , 111.4,117 .4,12) ,8,13 6 . 8 , 86 
216 0 DA.TA 2 4 , 4,4 7 . 2,59 . 6 ,Hl6,2,l 09,lll. 6 , l1 7.6 , l24,l37 1 85 
2 17 0 DATA 2 4 .6 , • 7. 4, 59 . B, U E . 4 , 109 . 2, 111 . 8, 117 .8, 1 24 . 2 , 1 37 . 2 , 8• 
21 88 DA.TA '2 ' .81 47 . 6 ,108 I U 6 . 6 ' l 09 ... , 112, 118 , 1 24. 4 I 1 )7 .. 4, 83 
2190 DATA 2 ~, 0 , ti , l Be. 2 , 106. 8 1 1 8 9. 6, 112 . 2 1 118 . 2 , 124, fj , 131.6 ,82 
2200 OATA 2 5 . 2 , 4 8 , HHt, 4, 1 B7 , 1 09. 8 , 112. 4. , llS • .C , 124, 8 , 137. 8 , 81 
22Ul DATA 2 'i . 4 , 4S . 2, urn . 6 'un . 2 , 1 HI.11 2 . 6 , 1 1 8 . Ii t1 25 , 13B, a e 
222e n A.1·11, 25 . 6, 48 . 4, i0 0 . a ,107. 4 ,1u . 2 , 1 1 2 . s , 1 18.8, 125 . 2 ,130. 2 , ?9 
223£1 DATA 25 . 8 , 48.6 , l i l ,le? . 6 ,lle . 4 ,11 3 , l H , 125 , 4 , 136 . 4 r 78 
224£1 DATA 2.f, , 4ij, 8 ,l lH .2, l 07 .8, J HI ,6 ,113,2,119 ,2 , 1 25 . f:i ,138 . 6, 77 
22s0 DM'A 0 ,4 9 ,101 . 4, 1 00,11'1 . a , 113 . 4 , ll9.4 , 12s.a ,1 3a . e , 16 
2260 DATA 0, 49 . 2,10J . 6 ,l 98. 2,Jll, ll3 . 6 ,ll9 . 6 , 126, 139,"1 5 
227 0 DATA I} ' 49 ••• u n . 8, l 08. 4, l Jl. 2 , 11 L 8 ,11 9 . 8, l 26 . 2 . l )II . 2 , 74 
2280 OA'l'A 0 , 4 tJ. 6 , J 0}., l 0A . 6 , 111. 4 , 114 1 120, 1 26 . 4, 139. 4 1 13 
2190 DATA 3 , 49 . a . 1e2 . 2 ,1 ee. e, l 11 . 6 , 11 4. 2 , 1 20. 2, l 26. 6 , 139. (i, 7 2 
23 06 DATA 0 , 59,10 2 .4,109 , 11 1 , 8 , 1}4 .4,1 28.4 , 126 . S , 139 ,8 , 7 1 
2Jljj DATA 0,1.', Hl2.6 , 1e9 .2 , 112 ,l l4, fi,12D.6 , 1 27, UB, 1e 
23 2'il DATA 0 , ", 1'12 . 8 , H19,. 4 , -112 , 2, 114 . 8 , 12B. 8 , 127 . 2 ,140. 2 , 69 
233~ DATA !" , i:i , Hl3 1 l09 .6 ,112, 4, 115, 1 21,127 .4,140,4, 68 
23 Ul DATA 0, 0, Hll . 2 , Hl9.B,ll:?., 6, l 1 5 . 2 , l21 . 2 , l27 . 6 ,14 0 . 6 , 61 
235e PATA 0. 0 , 1'13 . 4 , 11e,112 . a , l 15 . 4 , 1 21. 4, 127 . a , 140. a , 66 
236 0 DATA ll, 0, HD,6,110 . 2 , ll3 , ll5 . 6 , 121. 6,128 ,1 41, 6S 
237 \"! DATA 0 , 13 , l 03. 8 , 11 0. 4, 113 . 2 1 115 , 8 , 121. 8 , 128 • 2 , 141, 2 , 6 4 
238 1! DA TA 0, 0 , 194 r110.E , 113 .4 , ll 6 , 122 , l26 .4,l4l.4,6 3 
239 0 DATA U,El , l04.2 r ll0 . 8 , ll3.6, 1 16 . 2 , 122 . 2,12& . 6 ,H l .6 , 62 
2490 DATA 9 , iJ , l 04• 4 , 111 , 113 . 8, Jl l) • 4, 122 . 4 , 126 . 8, l4l. 8, 61 
2410 DA TA e ,l!l,194. 6 ,ll l . 1 , 11 4,ll6.6, l2 2. 6 , 129 ,142 , 6S 
2 42C OATA. 22 , .C 5. 2 , U B, 135 , 2 , 117. 6 1 l 39 . 6 1 141 . 4 1 14 7 .6, 15 4 1 159, 228 1 

10a 

243 0 DATA 22 . 2 ,4 5 .4 ,ll lL 2 , 135 .6, l,l7. Ef ,139.8 , 1 41 .6 , \.4 7. 6 ,1 54 .2,15 

~ . 2 , 22H.2 , 9 9 

2 44 0 011.'J'A. 2 2 . 4 , 45 . 6, ne . 4 , us. s , l la , 140 , 1 41 . s,148, 1 54. 4, 159. 4 , 22 

8,4 , 98 

2450 DATA :.!2 , 6 , 45 . 8,110 .6 ,1 36,l3el. . 2 , IHI. 2 ,1 42,148 , 2 , J ~ 4, 6 , 159.6, 

229 . 6 , 97 
246e DATA 22. Et , 46, 1 12. 8 , 136. 2, 138, '4, 14 0 . 4 1 1 42 . 2, l4 8. 4, 1 5 4. 8 , 1 5 9 . 

8 , 228 .8 ,1)6 

2 4 7 8 DATA 2 3 , ~ 6 . 2, l l l , 136. 4, l ) U. 6 , 140 .. 6 , l4 2 ,4,148,6,1 55 1 209, 229 , 

95 
248f OATA 23 . 2, 46 . 4, l ll. 2, l 36. 6 , 135, 8 , 1 4e , 8 ,14 2. 6 , l48. 8 , l 5 5. 2, 20 
9. 2 , 229 . 2 ,94 
2 490 DA TA 23 . 4 , 46 . 6 , ll l. 4, lJfi . fl , 139 , 1 4 1 , 14 2 . 8 , 149 , 155 . 4, 2 "B. 4, 22 
• ••• 93 
2see DATA 23 . 6 ,4 6 . 8 , l1 1- 6,l 37 , l39 . 2,141 . 2 , 143,1 4 9 . 2 ,1 55 .6 ,2 00 . 6 , 
229 . 6 , 92 
25 1 0 DATA 2 3. S , 47,lll.B , 137.2,139,4, 1 41 , 4 , 143 . 2 , l H . 4 , 1 55 , S , 20 9 . 
8 , 229.8 , 91 
2523 DATA 2 4, 47 . 2 , 1 1 2 , 137 .4 1 1 39 . 6 ,14 1 . 6 1 l43 • .C 1 l 4 !L E,1 56 , 28 1 1 23 9 1 
91 
25 39 OA1'A 24 . 2, 41 . 4, 112 •2, 117 . 6 1 139. 8 , 141~ 8 .14J , 6, l 49 ,. 8r1 56, 2, 29 

Program continues 

race into form and gradually im· 
prove until ready for winning . 
After a time the horse begins to 
stale off. Therefore , the horse's 
last good effort must be more re· 
cent than thirty days ago. 

The computer compares the 

entered time for each call with a 
reference table and assigns a 
temporary rating figure. After 
you enter all the times for the 
horse the computer assigns a 
final pace rating. 

The speed rating is a combi

nation of this information and 
the horse's finish position in the 
rated race; if the horse lost that 
race, the distance behind the 
winner is included in the cal 
culations. 

Although some handicappers 
consider carefully the carried 
weight I do not believe a couple 
of pounds makes much differ
ence. However. if the top.rated 
horse carries over 120 pounds, 
the computer will advise you to 
pass rather than risk betting. 

Good Money Management 

A good money management 

plan should accompany any 
handicapping method. The fol

lowing plan is from Les Conklin's 
book " Payday at the Races." 

Conklin advises betting a fifth 
of your bankroll on each choice. 
For example, if you start with a 

hundred dollars, your first bet is 
twenty to win . If you lose, you 
have eighty dollars left and the 
next bet is sixteen. Suppose, 
though , that you win at three-to
oneon the first bet. You will earn 
sixty dollars plus the twenty you 
bet, for a total of one hundred 
and sixty dollars. Your next bet 
should be thirty-two dollars. 

Mr. Conklin advises betting 
no more than two hundred dol
lars per race, because large bets 
affect the price paid on a win
ning bet. 

The Martingale (doubling) 
method advises an initial bet of 
two dollars, doubled every time 
you lose. 

Contrast the two methods, 
assuming an initial bankroll of 
one hundred dollars for each. 
Using the Martingale, you bet 
two dollars. The first bet loses, 

Cl'J and Assembler for TRS-80 I & Il l a disk package. This 32K patch en 
~ • All text may be input in upper or modifies EDTASM for DOS op 0 
O 
en 
~ 
en 

lower case. 
• Assemble directly from one or 

more disk files via •GET. 
• Assemble to disk or memory 

S 
MISOSYS MISOSYS MISOSYS MISOSYS MISOSY
fe LOOS,Version 5.1 is the Ultimate in Operating Cl'J!!!!: 
en Systems for the TRS-80 Models I and Ill. 

eration. Features? Add full disk 
1/0. block move. global change, 
printer pagination. sorted sym 
bol table, print memory utiliza

~ 
en 
:!: 
en 

~ • Binary, octal, decimal, hex, and ~ MISOSYS is your East Coast Headquarters ~ tion, enhance DEFM expansion, 0 
0 string constants; Multiple con ~ for LOOS, the documented system! Version en protect memory, and recover ~ 
en 
:E 
en 
Ei; 
O 
~ 
::::E 
en 
~ o 

stants may be input on a single 
line. 

• CMDF1LE utility included. 
• Conditional assembly support. 
• Cross·Reference utility. 
• DOSfunctions DIR,FREE,KILL,

and LIST are supported. 
• 14·character labels including 

special chars."@"."$",".","?". . Editor includes block move. 

en 5.1 is priced at $169.00 + $5.00 S&H per 
> system. Deduct $50 if ordering both. ! 
Cl'J O 
~ l[)nQ s.1 ~Cl'J 
.c UiJ • 
SASOSlll\ISASOSlll\ISASOSlll\ISASOSlll\ISASOSlll\I 

[)Sr:'JBlr\ 
Complement your assembly language tools with this 

after BOOT. From within the 
EDTASM you will have DIR, 
KILL, & FREE. Upgrade your 
EDTASM! $20. 

Tr\t Bl7.lr:i.f~S 
,k'.J)i'.J 

THE BOOKs must be a part of 
your tools. Volume I gives you 
access to all math operations in 

en 
:!: 
U,i 
~ 
...... 
Cl'J 
:!: 
en 
O 
en 

en 
:E 

global change. renumber, find. 
• EDTASM & M-80 source tiles 

Z-80 disassembler which produces screen. printer. 
cassette, or disk file output. A two pass process 

your Level 11 ROM. A symbol 
table of the entire machine not· 

~ 
:!: 

en 
> 
Cl'JO 
~ 

can be read or written. 
• Expression evaluator supports 

+ • / MOD 1 1 g·caJAND 

0·R~.a~d XOR. Pus 
0 1 

• 

provides SYMBOLS for 16-bit address and 8·bit rel
at ive references. EOUates & ORG are generated. 
Read SYSTEM programs& display load add ress 
range. $20 (DSMBLR I for non-disk use is $15). 

ing over 500 addresses is iric'ud
ed. Volume 11 tells you every· 
thingyouwantedtoknowabout 
the level 11 l/O-printer, key-

en 
0 
en 
~ 

:::E • Paged & titled listings with page EDAS,CMDFILE. DSMBLR Specify Mod I or Ill.Add board, video, and cassette rou· 3:: 
Cl'J 
Ei; 
0 
Cl'J 
::::E 

numbers and date/time. 
• PAGE, TITLE, SUBTIL. SPACE, 

& COM pseudo-ops supported. 
• Set memory size, page prompt, 

JCL execution, Abort option. 

$1 S&H+$.50 per program. VA residents add 4%. 
~ a· ..· 

V/S4' MISOSYS - Dept. MU 3 ·M..a._ lferCa.· . . rd. 
5904 Edgehill Drive. 

tines are fully explained. Each 
volume has a fully commented 
listing of all the routines dis· 
cussed. THE BOOKS will save 
you hours of assembler pro-

Cl'J 
0 
en
cii 
:!: 

tn • EDAS is supported with TRSDOS Alexandria, Virginia 22303 gramming. Each volume is priced en 
~ compatibleDOSs (LDOS,VTOS). 703-960·2998 MicroNET 70140,31 0 at$14.95orbuybothfor$24.95. O 
o 
ti) 
-

. Price is $79.00 + $4.00. S&H. Dealers Inquiry Invited ,_., 123 Add $1 .50 S&H per book. Cl'J
-< 
Cl'J 

EDl1S 3.5 CHSKl':l[][) 
en 
0
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EDAS is a soph isticated Edito r Turn your Editor Assembler into :!: 

::::E SASOSIW SASOSIW SASOSlllll SASOSIW SASOSlll\I SASOSlll\I SASOSlll\I SASOSIW SASOSlll\I SASOSlll\I SASOSlllll SASOSlll\I 
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No-Nonsense Money-Back 

60-day Trial Offer 


MAS 80 $489...or 

Buy and· try the Micro Accounting System General Ledger for $99. Then within 30 
days purchose the total MAS 801 accounting package for $390, a saving of $77 
·over the regular price of $566. If not satisfied return the package and receive a 
full refund. 
MAS 80 Accounting is a flexib le. versatile user formatted business system. designed for the first t ime 
computer user. MAS 80 programs run stand a lone or coordinating without modifications. they are 
menu driven with cursor control and full screen instructions. plus two types of file maintenance 
Regular maintenance- provides maintenance on transactions and account files. Special main
tenance- is automatic at the end of posting to insure that posting is correct .Any errors detected a re 
printed. eliminating error searching. Provisions for Single entry or Double entry bookkeeping. with 
valid account editing and on out-of-balance error detection. 
t\MS 80 Accounting programs will operate on Mod 1 and Mod Ill. w ith 2 or 3 drive versions. MAS 80 
also has versions operating on Corvus and Micro Systems hard drives. 
MAS offers the best user support for the novice as well as the professional 

GENERAL LEDGER . ........ . $159.00 


• 	 Standard layman format. w ith screen in
struct ions. Multiple linking MENUS. provide 
easy operation. 

• 	 Post to any of 175 G/L Accounts. you set up 
yourself (Not Preset Accounts) . 

• 	 Process transactions in BATCHES of up 150 
debit and credit entries. with each botch 
editing for out-for-balances. then when 
correct a nd recorded. answer "Yes" to 
continue with each botch of transaction; 

• 	 Transaction UPDATE provides for unlimited 
transactions. Easy file maintenance. 

• 	 Accounts Receivable and Payable co
ordinating or Stand Alone. 

ACCOUNTS RECEIVABLE .. . $159.00 

Designed with machine language rout ines to 
roduce set-up time. without sacrificing nexibility 
ex requiring professional knowledge of com
puterized accounting. MAS 80 saves for more 
efficient management. by providing: 
• 	 Balance Forward Systems w/true ageing 

and multi-function programs. G/L coordi
nating for Auto-Posting or Stand Alone. 

• 	 Post to on unlimited number of General 
Ledger Accounts with valid G/L and Custo
mer Account II editing per Invoice. 

• 	 Process charge entries with detail break 
down as you choose . Maintenance before 
and otter posting. 

• 	 S'700 or more Customers with 1t:JYJ or more 
Unpaid Charge entries. Automatic check 
to insure proper posting 

• 	 Open/Closed or Over Due listings by num
ber of days that you specify 

• 	 Two different formats for Billing Statements 
plus Invoice Printing 

~--

The Micro Accounting System 

The MAS 80 Is flexible, 
easy to set up and use. 
Call or write for sample 
reports and full description. 	 800-525-8394 ,.,. 16 

ACCOUNTS PAYABLE ...... $159.00 

Features reduce time for more efficient man
agement. by providing 
• 	 Balance Forward Systems w/true ageing 

and multi function programs G/L coordi
nating for Auto-Posting or Stand Alone 

• 	 Post to on unlimited number of Generol 
Ledger Accounts with valid G/L and Ven
dor Account editing per Invoice 

• 	 Process charge entries with detail break 
down a s you choose.Maintenance before 
and otter posting. 

• 	 Detailed.Aged,Manage/Report to analyze 
Liabilities. volume. of purchases. payment 
choice and discounting 

• 	 Will handle 700 Vendor and 1600 Unpo1d 
charge entries 

• 	 Check Writing format is standard Moore or 

Nebs. forms 


CHECK REGISTER ........ $89.00 


Here is a Check Register Program that will 
operate by itself o r linked with MAS 80 
Accounts Payable and/or General Ledger. 
This will compi le all checks written. allow 
choice of 26 expense cooes for later look 
up and listing of d ifferent categories for tax 
t ime. Record deposits and reconcile your 
check register with your bank statement 

•
Will handle 600 checks per month . Record 
deposits. 
• 	 Record/Print checks from Accounts Payable 


and hand written checks 

• 	 Print check reg ister. expense codes comes 


Y-T-D tota ls. 

• 	 File Maintenonce- checks-deposits

m lscelloneaus. 

• 	 Account Status-balance. account#, etc. 
• 	 Reconciliation-prints a similar form and 


compare with Bonk balance 


30Ll E loti Street 
Denver. Colorado 80223 
(303) 698-1263 
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Program continued 
l.2,23 1.l .2 , 89 
25 48 DATA 24 . 4 ,47 .6,l12 . 4,137 .8 , 149 ,l 42, 143 . 8,159,156 . 4, 21H . 4 r 23 
S . 4,88 
2558 DATA 24. 6, 47 . 8, 112. 6, 138, HS. 2,142I2,144, 15B. 2, 156 .6, 291 . 6, 
238.6,87 
2568 DATA 24. 8, 48,112.B,138. 2, 148. 4, 142. 4, 144. 2, 15t. 4, 156. 8, 211. 
8,238.8,86 
257111 DATA 25, 48. 2, 11), 138. 4,149.6,142. 6, 144. 4, 159. 6, 151 r 282 r 231, 
8S 
2~88 DATA 25. 2, 48. 4, 11l.2, 138.6I148. 8IU2.8,144.6,158 . 8, 157. 2. 2e 
2 • 2 r 231. 2, 84 
2590 DATA 25.4, 48.6 ,113 . 4, 138.8 , 141,143,144, 8, 151, 157 .4 ,2B2. 4 r 23 
1. .fi ,83 
2600 DATA 25 , 6 1 48,6 1 113.6 , 139 , 14L 2 1 143 .. 2, U 5r151 . 2, 157 . 6 , 282 .6 r 
231.6 , R2 
2f>l0 DATA 25 . 8 1 49 1 113 . 8 1 139. 2, 141 , 4, 143 . 4 , 145•2 , 151. 4, 1!17 • 8 r282 • 
S,231.8 1 81 • 
2628 DATA 26, 49 . 2,l14 1 139.4 .141 .. 6,UJ . 6, 145 .4 ,151 . 6,158, 293, 232, 
se 
2638 DATA 26 ,2, 49, 4 , 114. 2, 139 . 6 ,J0 .8, Ul ,8,145.6 , 151.8,158. 2,29 
l.2,232.2,79 
2641 DATA 26, 4 , ·49. 6, l 14, 4, 139, 8, 142, 144, 14~ • 8, 152, 158. 4 ,213. 4 r 23 
2.4, 78 
2659 DATA 26 .6, 49. 8, ll4 , Ci ,140, l42. 2, 144. 2, l46, lS2. 2 ,158.6 ,213. 6 1 

232 .6, 77 
2661!1 DATA 0, se, lh . 8, 10. 2,142.4,144. 4 , 1'6. 2, 152 . 2, l 58. 8 , 293 .8 ,2 
32.8,76 
2671!1 DATA "r50 . 2, 115 , 140 . 4 1 142 . 6 , 1 44 .. 6, 14 6 , 4 ,152.6, 159 , 264 , 23 3, 7 
s 
26 ee DATA e, 59 •• r 115. 2, 148 . 6, 142.8IU4.8,146 . 6, 152 .8 ,159 . 2, l U .2 
,233.2,74 
2698 DATA 9, 58.6,115. 4, 148 .8,143,145, 146,8,153,159 .4 ,2e4. 4, 233 • 4 
• 7) 
21ee DATA e, 58. B,115. 6, 141, 143 .2,145. 2 ,147 ,153. 2 ,159.6 ,214 ·', :Z33 
.6, 72 
2718 DATA B,Sl, 115, 8 1 141.2 1 143 .4,14S.4,147 .l ,1S3. 4 ,159. 0 ,2e4. 8, 2 
33.8, 71 
27 2e OA'IA ii, B, 116 , l 0. 4, 143 . 6 , 1 45. 6 , 147. 4 ,153 . 6 ,20e '285, 234 , 7 f 
27 30 DAT.A e , e , " , 14 1 . 6 ' 143. a, 145 . 8, 1 47 .6 , 1 53 . 8, 21H . 2 , 295 . 2 , 234. 2, 
69 
2749 DATA ", e, 8, 141. Bt 144 ' 1 46'141 . B , 154 , 2111 1. 4 , 285 . 4 I 23 4. 4 , 6 8 
2750 DATA 0, 0, 8 , 1 42, l 44 ,2,146 . 2, l48 , l54. 2, 211!1. 6 ,295. 6 , 23 4 .6 ,6 7 
2760 DATA ti 1 0,0 1 142. 2 1 144, 4 , 1 46. 4 , U8 , 2, 15 4 • 4 , 290. 8 r 285 • 8 , 23 4 • 8 , 
66 
2778 DATA e, 0,8I142 ... , 144.6,146 .6,ua.',154. 6, 281, 286, 235, 65 
2788 DATA 9, 8,8, l42. 6, 144. 8, 146. 8, 148.6, 1S4. 8, 211. 2, 296 .2, 235. 2, 
64 
2'798 O,.,TA o,e,", 142. 8, l 4S,, 147, 148. 8,lS~, 2n. 4. 216. 4, 235.' ,63 
280B DATA B, It, I, 14) ,145, 2, 147. 2, 149,155. 2, 281.6 ,286. 6, 235.6 , 62 
2819 DATA e '"· e' 143 .2 ,14 5 . 4 ,l 47. 4, 149. 2' 155. 4, 281. 8,2116. 8,2J5. 8, 
61 
2e2e DATA e ,9, e, 143. 4 , 14 5 . 6, 147 . 6,1'9. 4, l 5'L 6 , 282' 267 ,236 ,61 
2830 O/\TA " , ", " , 143 . 6 , 145. a , 147. 8r149. 6 ,15S . 8, 2B2. 2 ,2£17 .2 I 236 . 2, 
S9 
2e40 oATA G,8,111,143. e, 146 ,148,149. e, 156 ,2e2.4, 201 .4,236 . t ,5a 
2859 DATA 11,e,e,l44,l46 . 2,0,l5B,156.2,2e2 . 6,217 . 6,236.6,57 
2868 DATA 8, 0, e , e, 146. 4, B, e ,156. 4, 212. s ,211. a, 236 .a. 56 
2879 OAT1t .,,e,e,8,146.6,B,lt.156 . 6,2113,298,137,55 

making the next one four dol
lars. Again a loss, so you bet 
eight. You have hit a bad day; 
sixteen dollars is called for. You 
lose, and bet thirty-two dollars 
on the next choice. Your luck is 
still bad. The method calls for a 
bet of sixty.four dollars, but you 
have only thirty-eight dollars 
left. The method failed after only 
f ive bets. If you now bet t he re 
maining thirty-eight dollars and 
lose, you are wiped out after a 
string of only six losers. 

Now try Conklin 's method. 
Starting again with one hundred 
dollars, the first bet is twenty. 
After a loss, you wager one-fifth 
of eighty, or sixteen dollars. Los
ing again , you have sixty-four 
dollars left. A fifth of this is 
twelve dollars plus change; 
since bets may only be made in 
multiples of two or five dollars 
you bet twelve, leaving f ift y-two. 
The next bet is ten. Losing 
again, you bet eight , leaving 
thirty-two dollars in the bankroll. 
This is a really miserable day: 
You lose once more. and the 
next bet is six dollars. 

You have made six losing 
bets. Using t he Martingale 
method the sixth bet wiped you 
out. Using Conklin's method, 
you st i ll have twenty-eight 
dollars. 

Down to $28.00 

You bet five dollars, one fifth 
of twenty-eight and leave twenty
three. St ill on a losing streak, 
your next wager is four dollars, 
leaving nineteen. You can make 
nine two dollar bets and, if they 
all lose, you still have a dollar for 
carfare. The Martingale method 
broke you in a string of six los
ing bets. You stretched your 
bankro ll to cover seventeen bets 
using Conklin 's method of 
money management. Wh ile you 
might have a string of six losers, 
the odds are wildly against los
ing seventeen in a row if you 
follow the handicapping prin· 
ciples in th is article. 

No handicapping method can 
pick all winners . Th is method 
comes close. It makes horse 
rac ing profitable and enjoyable 
because you win a fair share.• 

+-Or-+ 
It's your choice: 
do it the hard way, or 

get the information you need from 

THEB99K VOLUME 
I & II 

Comprehensive Guide to TRS-80* Assembly Language Routines 
Each Volume Priced At $14.95 Pius $1.50 Shipping/Handling 


VA residents add 4% tax • Foreign: send U.S. funds, add $4 ea. for overseas delivery 


VOLUME I 
The most complete book yet 
on the math routines of the 
BASIC ROM. Models I & Ill. 
Contains a wealth of detail 
about integer, single and dou
ble precision formats , advanc
ed math, data manipulation, 
and assembly language inter
facing. with examples. In
cludes commented listing 
(0708H-1607H), plus a highly 
detailed map of the ROM and 
reserved RAM . 
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•Trademark of Tandy Corp . 

--------- - ----- --------- -~ 
INSIDERS SOFTWARE CONSULTANT'S, INC • ..,.,:lti 
P.O. Box 7086, Dept. SUM3 • Alexandria, VA 22307 


Please send THE B<l><l>K: D Volume I lJ Volume II 

Name_ _ __________________ 


Address___________________ 


City State __ Zip ____ 

Enclosed is 0 check D M.O. for$-------

Charge to my D VISA O MasterCard Bank Code ___ 

Exp.date:___ Card No.----------- 

Signature -----------------

VOLUME II 
Packed full of useful informa· 
tion on the model I input/ 
output routines. with de
tailed listings to illustrate the 
comm en ted source code . 
Lea r n to con t ro l an d 
manipulate the keyboard, 
video, printer port. and 
cassette port. Essential tor 
assembly language program· 
mers, you can write your own 
routines or use fhe many pro
gramming examples included. 



Color computer owners. 


00 

Yes, that's right - for as little as 
$298.00 yuu can add :t~K of dynamic 
RAM. and a disk interface, to your 
TRS-80 Color Computer! If you just 
want the extra memory it's only 
$199.00, and you can add the disk 
interface later for $99.00. 

.Just plug the Color Computer In
terface rC'CI). from Exatron. into 
your Pxpansiun socket and "Hey 
Presto!"· an extra ;3 :zK of memory. No 
modifications are needed to your 
computer, so you don't void your Ra
dio Shack warranty, and Exatron give 
both a :lo day money-back guarantee 
and full 1 year repair warranty un 
their interface. 

The ('('/ also contains a 2K 
machine-languaj!e monitor. with 
which you can examine (and change) 
memor)'', seL break-points, set memo
ry to a constant and block -move 
memor~· . 

So what about the('('/ [Jisk Card'? 
Well as we said it's only an extra 
$99.0U , hut you'll probably want 
Exatron's CCDOS which is only 
S29.9;i unless you want to write your 
own operating system. The CCI Disk 

Card uses normal TRS-80 Model I 
type disk drives, and CCDfJS will 
even load Model I TRSDOS disks into 
your color computer - so you can 
adapt existing TRS-80 BASIC pro· 
grams. 

As a further plus, with the 11ptional 
ROl\4 Backup adaptoc you can dump 
game cartridges to cassette or disk. 
Once the ROM cartridge is on cas 
sette , or disk, you can reload, examine 
and modify the software. The ROM 
Backup adaptor is uni:-· $19.95. 

For more information, or to place an 
order. phone Exatron on their Hot 
Line HU0-5:JH 8559 (inside California 
408-7:r1 7111 l, or clip the rnupon. 

excellence in electronics 

exatron 


DEALER ENQL'IRIES INVITED 

Exalron, .,.. 94 

IHI Commercial Street, 
Sunr111vale, CA 94086 e 

Please send a :l:!K Color Computer 
lnterfal'e for $199.00 

- !'lease send a CCI Disk Card for S99.00 

I. l'lt-ase include ('CDOS and manual 
for S~9.9f) 

n Also includ e a HOM Backup adaptor 
for .~19.% 

Please add :i;;,_oo for shipping to all orders. 

and I) percent sale> tax in California. 


Name ......... .. ........ .... .. 


Addrt'~~ ...... .. . . ... . . ...... .. . . . ... . . ..... ... .... . 


Cit~· ........ ............ .. .. .. ......... ..... ... .... . 


Stall' .... .... Zip ..... ..... .. ...... .... .. . ... ..... .. 

Charge m~·: 


~ 1Mast~·rCard Interbank Code ...... . .. .. . 


r l \'isa Expiration Date ....... 


Card ........... ........ ...... .. . 


=Chl'l'k enclosed for ................ ........ . 


'."'-: Ship COD 1:32.00 extra) 


Signature ....... 




GENERAL 

What those error messages really mean! 

Out of Thin Error 


Richard S. Adcock 
141 NW Lorna 
Burleson, TX 76028 

Establishing a working rela
tionship with my Model I 

might have been easier had I 

read the manual. I ran a lot of 
code through the computer 
before discovering the error 
messages flashing at me were 
predefined. In the meantime, 
however, 1had compiled a list of 
what I decided the error mes
sages must mean. In comparing 
my list with the Level II Basic 
Reference Manual Appendix, I 
discovered, to my horror, the 
writers at Radio Shack made 
some terrible mistakes. To help puter's vulnerability to power computer believes there must 
the TRS-80 programming public, failure. You wilt see it flash as be an error. 
I decided to publish the real you accidentally turn the power 
meanings of the error codes. I off when the computer happens AG-Runs Good. This message, 
have no doubt the list will make to be winning. It will only stay on demonstrating computer clair
your debugging efforts a good the screen until the power sup voyance, occurs when an excep
deal easier. ply capacitors lose their charge. tionally long program works the 

fi rst time. Invariably the media 
Explanation of Error Massages SN-Since Never, flashes when on which you save the program 
NF-Not Fair, flashes anytime you create an endless loop. will self-destruct, forcing you to 
you take advantage of the com- Since the loop never ends the retype. Without question, this 

258 • 80 Microcomputing, May 1982 

second typing will save perfect
ly, but will be as buggy as a 
South American jungle. 

OD-Odd Disease. You have 
created a bug the likes of which 
the computer has never before 
encountered. 

FC-First Child. This is not really 
an error message. It is rather like 
playing an adventure in which 
the computer offers to sell a clue 
for a few points. Here the com
puter is offering to help you 
debug an error, but since pro
gramming is more serious than 
winning an adventure game, the 
computer responds accordingly. 

OV-Over Voltage, added to the 
computer's list shortly after 
TRSDOS became available for 
the Model I. The historically 
versed user will recall that the re
lease of TRSDOS was coinciden
tal with a period of extremely 
flaky power. 

OM-Out of Mind. The reference 
manual calls this an Out-of
Memory error, actually pretty 
close. The true meaning of this 
error is ambiguous; it either 



refers to a glitch in the machine 
or is a response to something the 
programmer has asked the corn· 
puter to do. 

UL-Underwriter's Laboratories, 
usually refers to an odd modifica
tion the user has made to the 
computer's power supply. 

BS-Beyond Stupidity. Most pro
grammers feel this message is 
the computer's idea of a mildly 

sage is elicited by some odd 
command you have given. The 
computer wants you to play 
Russian Roulette with an auto· 
matic pistol. 

ST -Start Error. The computer is 
telling you this was your first mis· 
take. You have two more chances 
before seeing the FC message. 

CN-Care Not. Indicates you 
pushed the computer past the 

" .. release of TRSDOS was 
coincidental with a period 
of extremely flaky power." 

obscene comment. They are fool· 
ing themselves. It is a caustic 
comment about your code. 

DD-Double Dead. An error 
message indicating the com
puter has just killed both your 
work disk and your backup. Do 
not be smug. Even though your 
backup was not in the computer, 
it has still bit the dust. 

/0-Slash Zero. The computer 
was trying to make its output 
look sleek by adding slash marks 
through the zeros. It sadly 
muffed the effort. This error Is as 
much an apology as anything 
else. 

ID-Identification. The computer 
does not recognize you and de
mands to know what you have 
done with its true owner. Often 
this message occurs shortly 
after a series of OM messages. 

TM-Totally Misplaced. The 
computer has lost all your vari· 
able pointers or all your vari· 
ables. In either case, the effect 
is the same. 

OS-Out of Sight. If the com· 
puter is in a joking mood ii will 
spontaneously print the OS 
message followed by an OM 
message. When serious, this 
message means the light pen is 
not hooked up. 

LS-Last Shot. This biting mes· 

..- See Lis r ol Advert•sers on pa ge 354 

point where anything matters. 

NA-Never Return usually fol· 
lows a CN error. The computer 
has wandered off into the ozone. 
You may have to buy another 
machine. 

AW-Running Wild. If your com· 
puter is literate, it has read the 
book by the same name and is 
trying to intimidate you. This 
message also indicates the 
computer is locked Into several 
simultaneous endless loops. 

UE-Unprintable Error. This is 
one instance where the reference 
manual is correct in name. As to 
the cause ot this error, due to 
publishing restrictions .. . 

MO-The computer is having 
trouble with its random number 
generator. During a debug opera
tion, the computer has made it 
through eeny, meeny and miney, 
and is hanging only on its last 
choice. 

FD-Found Dead usually fol · 
lows an LS message. The error 
which precipitates this mes· 
sage occurs with novice pro· 
grammers prone to taking the 
computer a bit too seriously. 

There you have it. I hope this 
amended list proves as valuable 
in your programming efforts as 
it has in mine. • 

Hardwarec () 1'1'1 s {'.fr t and 
MEANS Software 

Products for the TRS Bo'•BUSINESS 
Modets 1 & 111 

DBM 5 
A 0dfri 	Base For A11 St-r!5ons 


The Fiio Cler~ 

:o :ne 

'R~ ~u · Moce 5 ~ 1 

VERSION 5 5 

SPECIFICATIONS 


• A 11°u1 1-teah.1 re i1le ma04ge1 
• Plu~ 4 S11')Dle ca1a Odse 1mu111- lue uata se1s1 ~~ 1 L::ITP'u .4 ~~:~:f~~'e IMitl 
• Uu 10 lO u~tr oet1rieo 11e1r1s ue:,1g11eo • tor conneuion -····-- 
• Fue r Jno11ng t.JOdC:11~ ro1 ..ip to · 20UU r e1,oro~ 10 'ht TRS80 Mooel I with 
• F 1 1e ~ e~1ena atros-~ mutt101e a1sl(etle ~ or w~th~u1 an e>..pa nS 1l)n 
• Adh.111 1dl1t DIS k. MOUN T re a1Jes1s r1 1(.lt 'M~ t' 

• As'!i en101 11111oudqe ::iorio:; ori s1ng1il! ,l!Hl coni MPR2321 Spec1licaflons

u1nea aa e t1e1os 
 • L1l1 1 Ll11r~e ope1dt 0on 

•l·ll u1t10 1e ~e.u c.n i..nd1neu oaramett:<5 • Cunrirct~ w1tn c.-uo tdge 1..011necrn1 
• Fas1 tk SAM 11ecoro 1eu1eY.·P on ';:.C>tleCI 1o1.eys •Bd ud rdies 7J·1':l .?Oll :i·ti ~w11,11 se1ec1d o1e
• fie"o1e R~POA I Gl~ ERA OR • 1n1eyrJ1 Power Suopty mclu\.1ed 1 

• User !Ille~ 11 ne1 DdY•Oill•OO •M ay bt:' Od•Sy cna1ntHJ w~m orner MPR 23?s
•Comuu1ea ~ 1e1os 

fJ1e MPR 2321 I';) COlllPdllDle WllO Motel I 'SOit• ld0 Udq M~ UAL 
ware 1oc 1ua1ng TSHARE Soec1! Moae1 I 01 11 1

OMB!"i 1 10e ; 'l'l:et- il1lt.::: 1n~1 r..'.19e··1en1 1edhJ'r!<:
PRICES
A) A c.orr~J.J1t-nt'. <:.1vt- hjt- ''111:"qe:1 to1 oehn1rt .11M PR 3 1 

yuur r~1 (lfd~ Utild t:n)ry [l. ~ll! ;tn(l Q~ne1,1I i'\ s::.tmoieo 11nu Tested $129 001MOOI)
I t"( OIO :e·r fl\'ill • PC OOofO Only $2 001 MOO I)Bl A llc.1.1D1t' 1epo1· qene·~h.J' tor 1·101 rt1a 11on • MPR23(111
ret11e .. <1.' A ·semoieo and l es1eo >u~ 001 MOO 1111

CJ A ~1inp 1 e Oniel tidse 11 .prov1oed tor lllOH! d(l PC Uo••O Only $2Y OOi MOO 1111 
l"rlllL.~O .tpp11c.11t10ns wl1e•e da(o ::if:'1 :11r1vlllv 
mg tile Oclll s Cdrl tH' dt:h'1eO CSTOCK $79.00 

Al CS TOCK maintains a securitlt$ data basePRICES 
• Mdtnld•ns acua on up w J s1ock mari..e1 1f1Cle);esSY9 ·MOO 11 • Weei.; ty S!otk. Dala ~ Pnce Vol PI E dn(J Yielll)5q9 ' MOO1111 • Week ly S1oc.k Op11on Datd fNe,11 11110 ,md 

a1 1 
• I wo years ot conimuous ortld pe1 ::.lot.:k 

BJ CS TOCK 1s a profornonal 1echn1cal 
AMS1.0 

Apartment Management analysis tool 
System · • S 1 oc~ ano ma1ke1 d1Je1ttges 111gns ana lows 

wnn 1es11ec1 10 anv 111ne Spdn
~IT•{1t:r11 P1ooe·1,,. Mandyefllenr 

• l1rledr 1P.grcss1on ana1ys1s 01 stot. ;. llt:11.:1v101Lef'e101 Le<lge1 Cum1M11b1J.t~· vf:rsus any ot 3 rn.ar kel 1noe.xe!, 
PROOUCT BRIEF • Sno11 1e1m Detas c.omuut~tl 1s1oci.. vo1a11l1h' m 

terms o1mdrkel re1urn1Written by a CAP 1or his own property manage· 
ment company . lhts menu Driven system pro· •0,Jtd p10111ny ca pab1l111es. 101 s1oc1i1s ana ooMns 
v1des a practical. proven me(hod for ef1lclently C) 	CSTOCK pravldes ii puamelric porltolio 

selection system as an aid in evaluating in· ~t~~\n~ renlal property ~estmenl s1ra1egies: In retallon 10 risk 
l AI [ l:.N IS L•Sb 1enan1s ,.;pl • 11tnOur\; TSHARE 2.0 MULTI-USER
JI reni Out! Odle •ent ~'VOS Oue rl .Jm Oet OI 

Cldy~ •dlt! Pd~!"1en!s. ott dC:tOu.nl 
 SYSTEM . ~ r;i
V~CJ.N I .l.PAi=IPo·\lJdS 1..1 ~1 .1p l) ac!>tll 

uuoo 01 lJlltl (ldlf vat.d1eo numo~ r ot tJcly !:i TRS-so · ~ 
~ ...... 

SCHlDULt Qf RE~1S l''I' ien•nlS 
11 d11 lt: l i uu 1u ..t per apl 1 trPt! 01 un11 

11.1(...l/ll 

MODELS I & Ill . , 1: 
d111ou111 01 1en dllCl ome· cnarges ana 111t: 
1 ~')1 °11on1n ren1 was paid SPECIFICATIONS : 
~ t CURt I Y DEPOS11 S neto by apa>1,,,en1 TSHARE 1 ~ (~ multi-task i ng ope1a1111g ':> ys1em 1or
L~ASE: EJ.PIRAflO S01a1i urMl m or(1er al two users . 11 pa1cnes 11se1r 10 YOIH NEWDOS orexu111111on TRSOOS SYSTF M !SHARE ;llo ws
RE:N I INCRtASES lists Oi:Ht u: idS1 111(.f•:cisc :i1mu11arieous ano sepd rJfe operations tor h•oOlus c.urren 11nfo1rna11011 

users w11tu11 a single cornpulerh,l PHABt T!C AL 11st1ng at dtl 1enAnis Pl 

Du•ra1ny AVAILABLE USER MEMORY 
MA Ll~L LASHS IOI ,ah lt11JlliS ABOVE 7F80 HEX 

• J2o IRS 80 1~K FREE 
p1e1e ac.i..aqe aes1 ·pee m 01ornu1e ease 01 
I f'I•!) 111.ldHmt!n ~n.::gemeni sy stem •!I d t.011 

•48K 1%-80 JlK FREE 
n1dndgemen1 ·r1c feuons 11s1ec:1 c.an oe run e11 TIMESHARING MODES : 
any 111ne '>O mere ,5 r.o oe1Jy ori t. liec.k.1fly • SIMPLU MOOE Vlun $HARE \ 3 
tenan1s 01 ao1.iin1ng an~ OlhfH 1n !orm11t1on •"0 7A Only 
oes,~ reo • IANDA RD MODf W1 111 All Sys1ems 
l=leuv•res Mude1 11 r-111d 132 cohm1t: 1Jr1nt~r SUPPORT EOUIPMENT : 
Ma1 ni.MI> ul) ro JOO UNl l .S p~r (li'i.lo.el!e •One + 0151( Onvc 

PR ICfS • 32K + Me1noiy 
'> IMPLlX MOOr o ! ANDARO MOOt 

M<J.nuctl On1v } 30 
•AM S 11 1 	 SJ% 

•A Prinier • A 1err11iri.il 
•Sma11 Sys1e(TI • Rd\110 Snac~ s 
~ol1wa1e s AS 7 2 orVIEW S29 00 

I RS2J2 111erlace M100 Pr o1ec:1 ~A SCREEN FORMATER FOR 08M5 
1opf10ndlJ MPR 232• f u. 11 l.U RSO~ c.ono:i1 
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TUTORIAL 

It has nothing to do with paint. 

Model II Primer 


Jesse W. Baker 
P.O. Box 145 
Fort Kent, ME 04743 

The Tandy people say they 
sell a lot of Model lls, but 

from where I sit I sometimes get 
the Impression that I have the 
only one they ever sold. 

Does everyone who has a 
Model II run only the business 
application programs they 
bought? Am I the only one who 
likes to experiment with this 
machine and make It do things 
other computers do? 

I, too, have bought many pro
grams that I use, but I also 
modify Basic programs, es
pecially Level II material, to run 
on my computer. I have had 
some success but I get bored 
and northern Maine gets lonely 
at times. 

These tips are for the person 
who has just bought a Model II 

and Is still mystified by some of 
Its commands. The Model II 
owner's manual is full of infor-

The Key Box 

Model JI 
64K RAM 
TRSDOS 
1 Disk Drive 

mation, but it is useless unless 
you are a professional program
mer, though there are some 
things that you can use and un
derstand if you try. 

Skip the first part of the 
manual that deals with the op
erating system except for a few 
library commands and utility pro
grams. Understand the follow
ing: Copy copies a file; Dir lists 
the disk directory; Error displays 
error messages; Forms sets the 
printer settings; Free displays 
disk use map; Help provides help 
with TRSDOS commands; Kill 
deletes a flle; and Lib displays all 
library commands. 

There are more commands, 
but unless you are a serious pro
grammer, save your energy . 
They will frustrate and contuse 
you . As you gain experience, 
study the rest as you need them. 

There are two very important 
utility programs: Backup dupli· 
cates a disk; and Format pre
pares a disk to receive data. You 
can study the remaining utilities 
as the need arises. 

The next section of the man
ual is on Basic. If you have not 
used Level II computer Basic, 
then buy several good books on 
it, study them, and then go to 
Model II Basic. Level II Basic 
and Model II Basic are similar 
and you will find it easy to write 
programs with your Model II. 
David A. Lien's book about 
Basic and the Level II Basic 
manual will give you a good 
foundation. 

If you compare the list of re

served words from both Basics 
you will find that the Model II 
has more of them and has omit
ted some of the Level II words. 
Most of the missing words deal 

with graphics. The Model II is 
not a very good machine for 
graphics. You can do graphics 
with a Model II but it is not easy. 

Read the owner's manual but 
not all at once. Then go back 
and read it over again. Again 
and again. 

Make backup copies of all 
your disks. Hide them If you 
want to, but make some with all 
your work on them. I worked for 
three months on an educational 
program that I planned to use in 
one of my courses, and inadver
tently placed other material on 
the same disk. I was in the final 
stages of debugging it and now 
I have to recreate the whole pro
gram from scratch. I do not even 
have a printer copy of it. 

Be extra careful if you have 
expansion drives hooked up. 
Turn the expansion unit on 
before you load a disk into drive 
0. Otherwise you will destroy 
that disk and never be able to ac
cess any information you have 
on it. Turn it on even if you do 
not plan to use it during that par

"Before you can store 

this program you must 


give it a name ... " 


ticular session. You can also 
unplug the drive cable from the 
CRT and replace the disk termi
nator plug. Remember the termi
nator plug! 

Next, buy and use a disk drive 
cleaning disk. The inside of the 
drives get dirty and this can give 
you trouble with some of your 
program disks. Have good dust 
covers to put over your equip
ment. They are worth their 
weight In gold. These are tough 
machines but they have their 
limits. Reasonable care will 
keep them running for a long 
time. 

After you have studied the 
Basic manuals, or if you want to 
go cold turkey in the Model II 
Basic, memorize several Basic 
commands. The first one is how 
to call up Basic correctly. By 
correctly, I mean call it up the 
way you want to use it. If all you 
want is to play at writing pro
grams and making things hap
pen on the screen, then you key 
in only Basic, but if you want to 
use flies, follow this procedure: 
When you are at the TRSDOS 
READY mode, type in the word 
BASIC followed by a space, then 
a hyphen (-), then the letter F, 
then a colon (:), and then a 
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ALIEN DEFENSE SUPER VADERS SCARFMAN ROBOT ATTACK 
c19s1 Sett Sector Marketing . inc <19s1 Sett Secto r M o rket1ng. Inc 0 1981 Comsott Group oy Big 5 

Mod I & Ill Tape $15.95 Mod I & Ill Tape $15.95 Mod I & Ill Tape $t5.95 Mod I & Ill Tape $15.95 
Mod I & Ill Disk· $19.95 Mod I & Ill Disk $t9.95 Mod I & Ill Disk· $19.95 Mod I & Ill Disk" $19.95 

Disk Version To1Ks1 - 2 Pia ye1 - 10 Levels 

ATTACK FORCE 
by Big 5 

Mod I & II Tape $15.95 
Mod I & Ill Disk' $19.95 

GALAXY INVASION 
by Big 5 

Mod I & Ill Tape $15.95 
Mod I & Ill Disk· $t9.95 

SPACE CASTLE 
by Cornsott Group 


Mod I & Il l Tape $15.95 

Mod I & Ill Disk $t9.95 


DEFENSE 

COMMAND 


oy Big 5 


Mod I & Ill Tape 

$15.95 

Mod I & II Disk 
$19.95 

METEOR MISSION 2 VOYAGEOFVAU<YRIE 80 SPACE RAIDERS 
by Big 5 

Mod I & Ill Tape $15.95 
Mod I & Ill Disk· $19.95 

b y Leo Cnristopnerson 
Mod I & Ill Tape $34.95 
Mod I & Ill Disk $39.95 

by Bosen Electronics 

Mod I & Il l Tape 
$24.95 

CATERPILLAR 
"1982 Sott Sector Marketing. Inc 

Mod I & Ill Tape $15.95 

"These versio ns save h ig h score to disk 
ModJ & Ill Disk $19.95 

SPECIAL DEAL  This Month Only 
Purchase 1 Game - List Price I Purchase 2 Games - Deduct 10% 


Purchase 3 Games - Deduct 15% I Purchase 5 Games - Deduct 20% 

- SPECIAL DEAL appi1es on ly to games purchased at one t ime. and a t list price 

- DEAllR INQUIRIES WELCOME 

9~... SOFT SECTOR MARKETING, ..~Ill 
........ I N C 0 R P 0 RAT E 0 


6250 Middlebelt • Garden City, Michigan48135 

Order Line 800·521-6504 


Michigan Orders & Questions 31 3-425-4020 

The Qual ity Continues 
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BASIC is not nearly as slow 
as most programmers think. 

BASIC Faster and Better shows you how to 
supercharge your BASIC with 300 pages of 
fast. functions and 
subroutines. 

You won' t find any trivial poorly designed 
'check-book balancing' programs in this 
book - it's packed with useful programs. 

Tutorial for the beginner. instructive for 
the advanced , and invaluable for the pro
fessional. this book doesn't just talk... it 
shows howr All routines are also available on 
disk, so that you can save hours of 
keyboarding and debugging. 

The # I disk BFBDEM contains all the 
demonstration programs, and # 2 BFBUB has 
all the library functions. 

BASIC Faster& Better is $29.95 , and the two 
program disks are $I 9. 95 each. 
Get the book and/ or disks from your local 
!JG dealer and B. Dalton bookstores. 

1260 W. Foothill Blvd. 
Upland, California 91786 

(714) 946-5805 
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number rang ing from one to 15 
(this number is for the amount of 
files you want to open; you can
not open more than 15). 

For example, type BASIC -F:5. 
This tells the computer that you 
want to open five files. 

The next command to memo
rize is Save. This command 
takes whatever you have written 
and stores it on the disk. But you 
must name the program so you 
can call it back out again by typ
ing the command LOAD. 

Suppose you have created a 
short program such as the 
following : 

10 CLS 
20 FOR I ; 0 TO 1839 
30 PRINT CHR$(143); 
40 NEXT I 
50 PAINT@995, CH R$(32);CH R$(200); 

CHR$(32);CHR$(197);CHR$(32);CHR$ 
(204);CHR$(32);CHR$(208);CHR$(32) 

60 END 

Before you can store this pro
gram you must give it a name, 
which Radio Shack Basic will 
call the filespec. Let 's call it 
Lock-up for fun. To store it on 
disk type: SAVE"Lock-Up",A. 

The computer automatically 

MODELD 

USERS 


TIRED OF WAITING 
FOR DISK FORMATS 

AND BACKUPS? 

FASTFMT formats and verifies a disk in 43 seconds. 
TRSDOS' FORMAT takes 2 1;, minutes. 

FASTBAK copies and verifies a full disk tn 59 seconds (2 drives). 
TRSDOS BACKUP takes 8 minutes. 

These utilities make everday data backups a snap and are distributed 
nn an 8" TRSDOS diskette for systems with I or m ore drives. 

S99.95 plus $2.00 shipping VJSNMC 

CP/M2 SOFIWARE FOR THE MODEL II 
Run Model II BASIC and VlsiCalc" under CP/ M . 


Use the Magic Wand' word processor with the Daisy ll printer 
biuirect ional printing.justified proportional spacinl-(. more 

Mak<' fast backups of your P&"T and ATON system disks. 

Write or phone for deta.tls. 

'T HSD OS I!:> a trctdt>rnark of tht> Tandy Corp. 
~cr 1 M 1~ a trddcmark ofDl~ltaJ Re~arch 
JV!s lCaJ r Is a t rademark o f VlsK"orp 
' Ma~1c Wand i ~ <1. li«de111ark o f Pci'I C'htnT Sotlwart-

The MicroProgrammers 
5629 University Way NE 


Seattle, WA 98 105 

(206) 525-1466 


creates a file named Lock-Up 
and puts your data there. Do not 
leave a space between the word 
save and the filespec; the com
mas tell the computer that this 
is a name and not a command or 
something else, and the A tells it 
to store it in ASCII format. If you 
leave it out the computer uses a 
compressed format. I suggest 
that y:>u save everything in the 
ASCII format. It will make it 
easier when you start to make 
your own file formats. 

To call this program back type: 
LOAD"LOCK-UP". Type in this 
short program and try to save it. 
To test your success after you 
have saved it, type in the com
mand NEW which erases every
thing in the memory, then load 
the program, and type List 
which prints the program on the 
screen. To see what that pro
gram does after you load it, just 
type RUN . • 

Jesse Baker, self-employed, 
is working on a graduate degree 
in educational computer curric

ulum development. 



UTILITIES 

TheTAPE COPY 2 BASIC0 1981 Soft Sector Mor1<e!lng. Inc BOSS Ill OPERATED 

Th is program will load most any TRS-80 500 '1961 Soft Sector Marketing . inc. SINGLE
Baud system tape(standard MOd I speed) and For MOd Ill STEPPERload 11 into memory and save it at e ither 500 or 


This Machine Language utility is designed to
1500 Baud an the Mod Ill. NO KNOWLEDGE OF 
aid you 1n creating and debugging p rogramsMACHINE LANGUAGENEEDED.Now 1t gives you 
written 1n BASIC The ut il1!y a llows you to tracea way to back up a machine language program 
the program flow. to single step the BASICthat loads at the lower speed and makes 

cassette loading into your new Mod 11 1o much program. to observe the conditionsafvariables 
during program execution. and to push your 

& Mod Ill 
foster. more reliable process. Wor1<s with MOd 1· 

basic program on the stock during program 
developm ent. The util ity is known to operateOnly $14.95 with Mod Ill. TRS-DOS or MOd Il l Rom BASIC.·rv:oe1 I toads and saves at 500 Bauo only 

Cassette (goes to disk) .~ . $18.95 


10°/o OFF 
TRS-DOS*Any Item on This Page 

Only COMMENTED 
0 1982 Soft Sector Marketing. Inc. 

Mod Ill Rad io Shack operat ing system Com
ments on every system fi les. w it h a chapter onSuper Utility Plus how to use some of the DOS calls. Do you reap only mysteries from your
Fixes for your TRS..DOS users. Helpful reference TRS-80 ROMs?SPECIAL guide for experienced mac hine language Your book has arrived! 
programmers.Was $125.00 - Now $50.00 MOD II ROM COMMENTED

Mod I & Ill Version A MUST FOR EVERY MOD Ill OWNERt Copyrig~t '1961 Sott Sector Mar1<et1ng. IC1c 
List $29.95 Not 1ust a renash of old information_ b u t detailedReduced tor Quick Sale! comments on the ROMs 1n the to1est machine from 

Introductory Special Tondy 

$19.95 List $22.50BUG+ 
"1981 by Jomes Limkemann ZAPSIT 

A Self·r..oct:lflng Machine Language MonHor ' 1981 oy Soft Sector Mo11<et1ng. inc. 
for MOO I 8r 111 Written for TRS.DOS • DOSPLUS by Larry Ashmun 


'1981 by J. Limkemonn Sug+ 1sa pawerful mochine 
 Requires 32K Disk - Mod Ill 
1onguoge monitor. The one p0int most improved over Zap5't isa s1ana alone machine language p<ogrom that lets you examine. moelity, copy Oisk secta<s ono muc~ 
other monitor~ is the tape wnte Sug+ hos the abolily ta more. It does not use a ny of the resident DOS routines so that you are not t1 m1ted to the restrictions of the particular 
wntea "clean" tape(at 500 Oaud). this tape will read DOS that you normally use. You <lo not hO\le to have a system d1sl< 1n DRIVE 0 once Zaps1t is running. 
.nto the TRS-80 under the system commono. without Currently lhe<e ore 1""' versions or Zaps11- one for use with msoos· and one for use with DOSPLUS"• .They are t"9 

same except in the way that they to1mot o d isk and thewoy thot they write DATTA ADDRESS MARKS. Because at !hethe problems p rev iously ass.oc1ated with tt"le volume diffenaces. they ore not onterchongaote. Wnting too Tl;>SDOS disl<elte with the OOSPLUS version (or vice-versa)
:5ietting. Regardless what version basic you hove or cout<l make the 0 1skette written loo unuseoble 
.......rietheror not you have o Radio Shock cosserte fix.. tt'Hs For all aisk ooetat1ons you wiil oe asked a :sefies of questions.. Each question c an be ans'w91"ed by press.ing the 
monitor w ill improve the reliability of YOUf cos.sette by ENTER Key orby entering o spec1ficvatue PresS1ng the EN!'ERKeywill cause !he DEFAULT value to be used All defau lt 
100'\_ fhere 1s also a verity command tt'lat works the values are indicated on the screen at the t ime too question 1s asked 

same as o "'CLOAD"". except when an error 1s found: When entering a spsc1fic numt>enc value 1t 1sassurned lobe DECIMAL unless and His appended to t"9 number 
'M'len ono H is appended. the number is assumed to be hexodec,mol (base 16)the memctV address and what is fauna on the tape IS 

d1sploveo CAPAAIUTH 
D..pkly/ Modtf'y O..k S.Ctors/MemofV. Pnnt to screen pnnt win be asked ii vou wont the un,oodaole sectors rep::>rled to

Finally a break p:11nt that works' When a break pamt 1s sector to or1nter Modify 1n He;.;. M001fv 1n ASCII. 1t'iepnnter Nowvoucanvsnl"ythatthetormatotyourd i!olceHe 
reached. there 1s a bl1n k1ng ostnsk 1n the bottom right 
hend carrier. yau ore Obie to see what isan the scree" ~~~u~':°~e~s1~~~ ~~·~.t~7~r~ _g~~~~k'~~ ~~~ ~1~~e~?h~~~;:~~~:n~ ~~~6~~,,~~Fv'~0~rtef~1~frt~ 1~ 
before the monitor takes controt Press the enter key the =~;ii?:~~tg~6;~ri;;~~9Ji~Forrnotw1 fhOutErose =u&N: Sectors. Copy d 1s1< sectors allows vou to Copy
screeP cleors and the monitor comes to life. When you If you press ENTER or S vou will oe asked wh1C!i dnve. whor ~IOr5 (S:ng1e or Double Density) from a disk to d ifferent 
continue from o braakp01nt. the monitor will restocethe :ier.s1ty Atter onswer1r'9 tnese quest1onsZops1t w1U r0<mot the sectors on tt>ie same d •~ Coov sectms trom a Doub~ Density 
screen firS1 then IOCd the CPU fSgisters and return to ~~ ~~ 1~?t~8~i~~~~~~~:c::,,~c;;ohb~~~~,r~;:,~~ ~11~~1~ ~e~1~~e~1:kD~u~I~~~:~~ ~~~·1:8~~~~~~trg~P~
vour program You do not lose your prog'°mon Cllsplav. "10x1 ttact< 1f formatted. Any unreadable sectors me rep::ftea sectors i'om a Single Density OiSk 10 o Dou'Ole Density d 1s1< 
end 1t aoes won.c1 but the operation will not oe oborteo Coov sec1ors from a Double Density d isk to a Single Oens1tv 

Bug+ otsa hos a ll the commands of I-Bug. they 1ust 1f vou !voe W you w• ll t>e osk:ed which drrve. what ae0s1tv 10 disk All copying to o D1tfefE7nt d •Sk. must be done on a rwo 
use or.d :f vou wont orw OOCI secrors rep:irted to the printer :>rive Sys temworl< better Bug+ loads •nto low memorv. lhen re10 8et0<e eacn traclC is fo<mattea ooc h readoOle sector Ori tne Zero Dtsk Seeton. Zero d isk sectms o lb wvou to write a value 

cotas 1tsait track is read into a riolding area Unreadobie secrors ore ol VOUl Cf)01ce 10 the sector'.i soec1'1ed 

Mod Ill tias a ll the commands of the Mod I version 
 reparted and their hold1ng aroo is ZS(oed A.rte' ail o f 'he Read a Track. 11eod•ng a track ollows vou to reoc on enrire 

p1us 11g ives vou lhe oolhty af rooo1ng or writing 15".JO sectol"S tor o trocW: ore stored. !he rrocl< is 1etormatted and the tracl( lnfO rnemorv. ·wrth 011 ottheoddress marks and 1nformo
cara 1ti the MI01ng areas ~1 t1er. ~o the approor101e sectors 11on Iha! vou dOrd .-1arma11y s.ee with a sectcr read fhetx:1udor500 baudtac:>es You canreodotonerateond Yer1f'y a Dia:. Verify a disk aoes. 1us1 thar :t venfies. that everv ouiour c an be to either tne screen ~ or1nter 

wrote at another Moel I or Ill 4K both on some tooe se<:tor •S readable Anv unreodaDle ~cfar'5 are re,oorted You 

Cassette $14.95 List $24.95 - Introductory Special $19.95 

- DEALER INQUIRIES WELCOME 
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.-See List of Advertisers on page 354 BO Microcomputing, May 1982 • 263 



GENERAL 

c~~1 
LOAD 80 

Compute your golf handicap-unless your handicap is 
your swzng. 

Two Stroke a Side 


Michael Avery 
Avery Computer Services 
315 Logan 
Roland, IA 50236 

People of all ages and ability 
levels can enjoy golf. It of

fers an excellent opportunity to 

get a moderate amount of exer
cise and plenty of fresh air. Golf 
offers a measure of competition 
not available in most other 
sports. Although golfers' abili
ties vary widely, good golfers 
can compete on an equal basis 
with golfers of lesser ability by 
using handicaps_ 

A handicap is a number re
flecting the average score a 
golfer shoots. When two goiters 
of unequal handicap wish to 
compete against each other, the 
poorer player is awarded a num
ber of strokes equal to the dif
ference in handicaps. This al
lows the two players to compete 

on an even basis. 
Golf leagues often use handi

caps to make weekly matches 
competitive. To be fair and ef

fective, scores should be up-

The Key Box 

Basic Level II 
Model l or Ill 
16K RAM 
Tape or Disk 

"The number of different ways 

to calculate handicaps 


is almost as great 

as the number of golfers." 


dated and handicaps recalcu
lated weekly. The considerable 
amount of record-keeping and 
calculation necessary to keep 
the handicaps current and ac
curate is usually dumped on the 
league secretary. I will describe 
a program that allows the golf 
league secretary to keep track 
of the scores of league mem
bers and easily update their 
handicaps. 

Handicap Calculatlon 

The number of different ways 
to calculate handicaps is al
most as great as the number of 
golfers_ Some methods are very 
simple, while others would tax 
the ability of large business 
computers. The United States 
Golf Association (USGA) devel

oped the standard method of 
computing handicaps. I used 

the method here in a modified 
form. 

The basis of the USGA meth· 
od is the golf course rating. This 
is a numerical rating of the 

course difficulty. For most 
cases, this number is very simi

lar to the course par; in this pro
gram I used the course par for 
the rating. 

Once you determine the 
course rating, you compute a 
number called a differential for 
the golfer's scores by subtract
ing the course rating from each 
raw score. The USGA method 
uses the golfer's 20 most recent 

scores. 
Next add the 10 smallest dif 

ferentials to produce a number 
that reflects the golfer's average 
score. Then compare this num
ber to a table to determine the 
handicap. The look-up table in
cludes factors such as the in

creased difficulty in lowering 
one's handicap as the handicap 
approaches 0. 

How to Use the Program 

I wrote the program for a 16K 
Level II TAS-80. After loading the 
program, typing Run clears the 
screen and produces program 
information for the user. Press

ing Enter produces the two nec
essary data entries. You must 
enter the par for the course here. 

If the course is only nine holes, 
enter the same par for front and 

back nine. The program is set up 
for one golf course only. If you 
are using scores from more than 
one course, you must use the 
same par. After you enter the 
course par, enter the league 
name. The league name is a 
header for the handicap display, 
so no harm will come to the pro
gram if you do not give a name 
(hit Enter). 

The rest of the program is 
menu driven (see Fig. 1). You 
select program options by enter
ing the appropriate number. See 
Fig. 2 for examples of typical 
data entry procedures. All data 
entries are tested for errors. 
The menu options should pro
vide the user with all needed 
manipulations. 

When you run the program for 
the first time you will enter the 
names of all league golfers. 
Keep the length of each name to 
12 characters or less. Once this 
is done, you can display or mod
ify scores for each golfer. 

Figure 2 also shows the for
mat the program uses to display 

(1) Cassette Data Input 
(2) Cassette Data Output 
(3) Add Names 
(4} Delete Names 
(5) Display One Entry 
(6} Update A II Scores 
(T, Cal cu late and Display Handicaps 
(8} Change Data for One Golfer 

Figure 1 
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BUSINESS 

LAZY WRITER®A.,Je Lazy Writer is the most advanced word processing system on the 

Lazy 

Writer. 


·A product of ABC Sales 

market for the TRS-80 Mod I & Ill your money can buy. 

Reviewers have stated time and time again that Lazy Writer® is: easy 

to use, the most advanc ed, and has more features than other 

systems. 

Organized, welf-thought-out, add-on options make this program 

better supported than any other system. 


If you are looking for 

The Finest In Word Processing Systems you can ... 


1 . Purchase and examine all other word processing programs on the market, and then 
purchase Lazy Writer@ or .. . 

2. You can purchase Lazy Writer@ first. Ifs your money! 
Proportional Spacing Optton 

Now Available! Lazy Writer® Mod I or Ill .----------.. For 
Daisy Wheel II Printer . .. Only$29.95GUARANTEE$175.00 

If you purchase a Centronics 737/ 739/ LPrV.. . Onty$29.95 
Business Program from 

'Requires 2 Disk Drives to convert only. 
NEW Epson MX80 

Soft Sector Marketing, Inc. with Grattrax . . . . . Only $24.95 
and for any reason you 

are not satisfied, 
you may return (within 30 THE COMPLEAT 

days of purchase)ELECTRIC WEBSTER IDIOTSfor a refund 
Spelling Checker ( less 10% restocking c harge) BOOKKEEPERA product of Cornucopia Soft\vare 

Turn your baskets full of receiptsSon of MICRO PROOF 
into one super organizedEASY TO USE 

group of paper work. •EASY TO USE 
If your income tax was a pain• 50.000 WORD VOCABULARY & EXPANDABLE 

you didn't have• RECOGNIZES PREFIXES & SUFFIXES 
The Compleat Idiots Bookkeeper\ • 	REQUIRES ONLY 32K OF MEMEO RY & 2 DISK DRIVES 

Mod 1& Ill- $49.95• AFFORDABLE & AVAILABLE IN THREE FORMS: fully 
FREE OveN iew Availableindependent program to identify errors; independent 


program to identify and correct errors; o r with a 

conversion program that wil I permit ELECTRIC \NEBSTER 
 MAKE V.C. 

Changes files to VISI CALC interchangeable framat orVC file 
into The Compleat Idiots Bookkeeper readable files. 

to operate from w ithin 

Was NowOnly Mod I & Ill - Only $24.95 
Basic Electric Webster S125.00 $89.50 _______SPECIAL________ 

with Correcting Feature $149.00 Purchase The Compleate Id iots Bookkeeper 
Special Lazy Writer® Version S189.00 $149.50 the year-round bookkeeper with outstand ing features 

at regular p rice and receive Make v.cwith Correcting Feature works AT NO EXTRA CHARGE 

from within Lazy Write~ 
 - This Month Only 

- DEALER INQUIRIES WELCOME 

..... SOFT SECTOR MARKETING!, ..~ii 

........ I NC 0 R P 0 RATE D 

6250 Middlebelt • Garden City. Michigan48135 

Order Line 800-521-6504 


Michigan Orders & Questions 313-425-4020 

The Qua lity Continues . 
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an individual golfer's data. The cassette storage. Each score is If 10 scores are on file and you lost. The program uses only the 
program saves only 10 scores to prefixed by F tor a front nine enter a new score, the oldest most recent scores. 

minimize memory usage and score or B for a back nine score. score is bumped off the list and This system uses only nine· 


Program Listing 

19 I ******•*************•******* 
20 ' GOLF LEAGUE HAllDICAP 
3S 
4£1 

' 
' 

BY MIKE AVERY 
COPYRIGHT 1981 **• 

50 ' PROGRAM LEN6TH-5. 9K 
60 I **********************•••*** 
79 ' PROGRAM USE INSTRUCTIONS 
80 CLS:PRINT" GOLP LEAGUE HANDICAPER":PRINT 
90 PHINT"TBIS PROGRAM WILL ALLOW THE GOLF LEAGUE SECRETARY TO KE 
EP 
TRACK OF THE SCORES OF UP TO 40 LEAGUE MEMBERS. THE HANDICAPS 
CAN BE CALCULATED POR THE MEMBERS AT IUIY TIME."1 
lee PRlNT:PRINT"DATA THAT MUST BE ENTERED IS THE PAR FOR THE FRO 
NT AND 
BACK NINE AND THE LEAGUE NAME. APTER ENTRY OP THE 
INFORMATION, ALL DATA MANIPULATION IS CONTROLLED USING A 
PROGRAM 1 MENU'• 
110 PRINT:PRINT"FOR CASSETTE STORAGE, A C-20 TAPE WILL STORE 40 

Nl\MES 

A C-90 TAPE IS NEEDED TO STORE THE SCORES. IF THE LEAGUE HAS 

MORE": 

120 PRINT" THAN 40 PEOPLE, SPLIT THE DATA UP Ill'l'O GROUPS OF 40, 

AND USE ONE SET OF CASSETTES POR EACH GROUP." 

130 PRINT:INPUT"HIT 'ENTER' TO CONTINUE"1AN$ 

140 CLEAR 1S00:DIM nn(2S) ,NA$(50) ,DI\(50,29) 

159 rsE•ttt":F1-1 

160 CLS:PRINT@515,""J:INPUT"ENTER PAR FOR THE COURSE 

>•tF9,B9 
179 CLS:PRINT@515,""i:INPUT"ENTER LEAGUE NAME'iLN$ 
180 ' MENU 
199 CLS:PRINT.MENU FOR 'HANDICAP'• 
2B9 PRINT'YOUR OPTIONS ARE:":PRINTSTRING$164,'.') 
210 PRINT'l--CASSETTE DATA INPUT" 
220 PRINT'2--CASSETTE DATA OUTPUT" 
230 PRINT"3--ADD NAMES" 
249 PRINT'4--DELETE NAMES" 
25B PRINT'S--DISPLAY ONE ENTRY" 
269 PRINT"6--UPDATE ALL SCORES" 
270 PRINT"7--CALCULATE A/ID DISPLAY HANDICAPS" 
289 PRINT"B--CHANGE DATA FOR ONE GOLFER" 
299 PRINTSTRING$(64 1 ".") 

<FRONT,BACK 

309 INPUT'ENTER THE NUllBER OP THE DESIRED PUNCTION"iAN 
319 IFAN<l OR AN>BTHEN19S 
32S PRINT•PUNCTION •1AN1• SELECTED, PRESS 1 ENTER 1 TO START, 1 N' 
TO ABORT•; 
339 AN$-INKEYS:IFAN$=""THEN330ELSEIF AN$•'N"TBEN199 
340 IF AN=lTHENFl=lELSEIFAN=2THENFl=2 
350 ONANGOSUB390.390.840.l659,370.890.1Bl0,650 
369 GOT0190 
370 CLS:INPUT"ENTER GOLFER NUMBER"1I\:IFI%>LN\THEN370ELSE 

GOSUB770:PRINT@9U, ""p INPUT"HIT 'ENTER' TO COllTINUE" 1 
AN$tRETURN 

380 ' CASSETTE I/O 
399 CLS:ONFlG0'1'04e0,S30 
400 PRINT"PLACE 'NAMES' TAPE IN RECORDER, REWIND AND 

410 INPUTAN$:CLS:PRINT"READING NAMES---PLEASE B'rAND 
420 LN\ =LNH l 
439 lNPUTt-l,NA$ILN\) :IF NA$(LN\)•"END'THEN ••0 ELSE 
440 LN\=LN\-l 

459 CLS:PRINT"PLACE 'SCORES" TAPE IN RECOROER, 

'ENTER 1 • 

46B INPUTAN$:CLS:PRINT"READING SCORES---PLEASE 
470 FORI\•lTOJ.N\ 
489 PORJ\=lTOH 
490 INPUTl-1,DI\(I\,J\) 
50B NEXTJ\ 
510 NEXTI\:RETURN 
520 ' 
530 CLS:PRINT"REWIND 'NAMES' TAPE. SET UP FOR 
'ENTER 1 •:lNPUTAN$ 
540 CLS:PRINT'RECORDING NAMES" 
559 U=l 
560 IF U>LN\ THEN PRINTJ-1 1 "END"tGOT0580 
57B PRINTt-l,NA$(I') :l\=It•l:GOT0560 
589 CLS:PRINT"REWIND 'SCORES'. TAPE, SET UP FOR 

REWIND 


STA/ID 


'ENTER'":INPUTANS:CLS:PRINT"PRINTING SCORES--PLEASE STAND BY' 
599 FORU-lTOLm 
600 FORJ\=1T010 
610 PRINTt-1,DI\{I,,J,) 
629 NEXTJ\ 
630 NEXTI\:RETURN 
648 ' CHANGE DATA POR ONE 
659 CLS:INPUT"ENTER GOLFER'S 
660 IF J\ >LN\ OR J\<l THEN650 
67B CLS:I%=J\:GOSOB77B:J\-I% 
669 PRINT@448,""1:INPUT"ENTER 

690 IF L\(l OR L\>10 THEN680 
709 PRINT@576,""i:PRINT'ENTER 

ENTRY 
CODE NUMBER";J\ 

NUMBER<l-10 > OF DATA TO CHANGE"1L\ 

DATA AS <FOR B, SCORE> 
FOR EXAMPLE--F,49"1:INPUTAN$,SC% 
710 IF SC%<25 OR SC%>150THEN76B 
72B IP LEFT$IAN$,l)•"F'THEN ?40 
730 IF LEFT$(AN$,1J='B'TBENSC%=-l*SC\ 
740 ' 
75S Dl%(Jt,L%)=SC%:GOSUB77B:PRINT@96D,••;:INPUT•HIT 'ENTER' 

ELSEPRINT"F/" 

ONTINUE"1A$:RETURN 
760 ' DISPLAY ONE ENTRY ON SCREEN 
770 CLS:PRINT." DATA FOR "1NA$(I%)1" FOLLOWS:"1 
780 PRINT@l2B,• 1 2 3 4 5 6 
9 19• 
799 PRINT@l92,STRING$164,"-")I 
BBB FORJ\=lTOlS:IP SGN(DI\(I\,J\))<BTHENPRINT"B/"1 

~lB PRINTUSINGlSrABS(Dll(ll,J\))t~P~INT• •1:HEXTJ\ 
828 RETURN 

HIT '&llTER' 

BY'1LN\=B 

429 

AND BIT 

BY" 

'RECORD' AND HIT 

'RECORD' AND BIT 

TO C 

830 ' ADD NAllES TO LIST 
840 J.N\mJ.NHl 
850 CLS:PRINT"ENTER NEW NAME. <LAST NAME.FIRST INITIAL> 
FOR EXAMPLE 'JONES.J 1 '1:PRINTtPRINT:INPUTNA$(LN\) 
869 PRINT'YOU HAVE ENTERED THE NAllE '1NA$(LN\)1"• IS IT RIGHT? 
(Y/N) • 
870 INPDTAl!l$t InEFT$ IAN$,l) m'Y"THENRETURN ELSE858 
BBB 1 UPDATE SCORES 
8911 CLS 
9110 FORU•lTOLN\ 
9U GOSUB7711 
9211 PRINT@784,'"11PRINT"ENTER DATA IN TBE FOLLOWING FORMAT: <LE 
TTER.SCORE> 
LETTER: E-EXIT TO RE'N'D •••• R-NEXT PLAYER ••• P-PROJIT HIKE+•+ 

B-llACB. lllMB ••• • 
939 INPUTA11$,SC\ 
948 IPLEPT$(All$,ll•'B'THElfllETUR!I 
958 IPLEPT$(Ali$,ll•"H"THEN99B 
968 U'LEPT$ (All$, l 1 •"B"THENSC\-1*SC\ 
97B PORU•9TOlSTEP-11DI\(1',J:\+l)•DI\(1',U) :NEXTU 
980 DI\(1',l)•SC\:GOT09lt 
990 llEXTI\:RETIJR!f 
1808 ' DISPLAY RODTINE 
1818 CLS 
1828 PRillT(l28 •"HANDICAPS POR "J Lii$ 
1831 PRillT@65, 'NAME HANDICAP" 
1148 PRINT@l29,STRING$(63,"-") 
1158 LC\•111\•l 
1168 PRINT@(l93+64•LC\) ,••;:PRINTUSING't t";NA$II\) ;" 

"1:GOSUBllll:IFM\<2THENPRillT"LESS THAN ROUNDS" ELSEPRINTRC 
1178 LC\•LC\+l:I\=I\+l 
1888 IFI\>LN\THENINPUT"HIT 'ENTER' WHEN DONE";ANS:RETURN 
1898 IF LCt>l9TBENINPUT"HIT 'ENTER' FOR lli:XT PAGE OP OATi":AN$ 

:LC\=l:FORJi=l93T0188S :PRINT@JK," "J: NEXTJ~ 
1188 GOT01861 
1111 REM HANDICAP CALCULATION ROUTINE 
1129 FORL\=lTOle:t'M\IL\}=l:NEXTL\:' FILL TEMPORARY ~RAY 
1131 FORL\•1'!'018 
114& GOSUB 1619:' CHANGE RAW SCtJRE TO DIFFERENTIAL 
1150 llEXTL\ 
1169 REM 
1178 M\=0 
1180 FORL\•lTDl0: IFTM\ (L\) <>8 THEN M\=M\+l: 'NONZERO ENTRIES CNT 
1191 NEXTL\ 
1289 REM 

11= t OF DIFFERENTIALS l'O AVERAGE 
1211 IP M\<2 THEN 1288 
1220 Ir M\-2 THEN N\=l 
1239 IF K\•J OR M\•4 TllEN N%•2 
1248 IF M\=5 OR M\=6 TllENN\=3 
1258 IP K•s7 OR M%~8TBENN%£4 
1268 IF M\=9 OR M\=11 THEllN\=5 
1278 GOTO 1298 
1288 BC=l:RETIJRN 
1298 REii GO TO CALCULATION ROUTINE 
1398 GOSUB1368:' SORT TM() 
1311 SM\=11 
1321 FOR L\=l TON\ :Sll\=SM%+TM\ (L\) !liEXTL\ 
1339 SM•(SM\/11\)*lB 
1340 GOTOlSBB 
1358 RETURH 
1368 REM SOR'? ~RAY IN ASCENDING ORDER 
1371 REii M•t OF NOii-ZERO ENTRIES 
l3 88 REM SP=SWAP PLAG, 1 IP A SWAP WAS MADE 
1398 SF\EB 
1480 PORL\=lTOM,-1 
1419 IF nl%(L%) <'I'll\ (LHll THEN 1460 
1421 NEXTL\ 
l43B IP SF\=l TSEN l39B 
1448 RE'l'URN 
1458 REM 
1468 SF\=l 
1478 TX\-Tll\(L\) tTY\=TM\(L\+l) 
HBB '1'11%(1')..-n\:TM\(L\+l)=TX\ 
1491 GO'l'O 142B 
1588 RBI! HANDICAP LOOKUP ROUTINE 
1518 REM HC•HANDICAP 
1521 REM SM•SUM OF DIFFERENTIALS 
1531 RESTORE1HC•l:IF SM >358.B THEN 
154' READ DL 
1558 IF SM<DL THEN 1358 
1568 HC•HC+l:GO'l'Ol541 

NC•35tGOTOl350 

1571 DATA 5.B,17.6,29.4,41.1,52.9,64.7,76.4,88.2,99.9,111.7,123. 
5 
1588 DATii 135 .2 ,147 ,158. 8,17&.5,182 .3 ,194.l ,2B5. 8 ,217 .6,229.4, 24 
1.1 
1598 DATA 252.9,264. 7 ,276, 4,288.2,299. 9 ,311. 7 ,323.5 ,335.2,347 ,JS 
a.a 
1681 SC\•DI\(I\,L\) 
1618 IF SC\•ITNENRETURN 
1628 IFSC\<llTBBNTM\(U}•ABS(DU(U,L\))-B9 ELSE 'l'l'l\(L\) •DI\(!%,L 
\)-F9 
l63B RETURN 
1641 ' DELETE NAMES 
1658 CLS:lNPUT"ENTER NAME TO DELETE"rAN$:I\•B 
l66B n•n+l 
l67B IF NASII\)•AN$THEN1690 
16 SB IF I\ >LN\ THBNl 7 5BELSEl660 
1690 FORJ\=I\+1TOLN\:NA$(J\-l)=NA$(J\):NEXTJ\ 
1780 PORJ\=lTOLN\ 
1718 PORU•lT018 
1720 DI\(J\-l.K\)•DI\IJ%,K\l 
l 7 30 NEXTU 
1748 NEXTJ\1LN\=LN\-l:RETURN 
1750 lNPUT"NAllE NOT FOUND, DO YOU WANT TO TRY AGAIN? {Y/N)"JAN$ 
1768 IF LEFTS(ANS,1J="Y"THEN1659ELSERETURN 
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BUSINESS 
tlO~\ The Ultimate in Mailing Packages 


POSTMAN MASS MAILING SYSTEM 

<1>1982 Alger Sotl\.vare. Distributed exclusively by Soft Sector Marketing, Inc. 

For the serious businessman who has as little as 100 name mailing listor200,000 names, 
THERE IS ONLY ONE SYSTEM FOR YOU! 

FEATURES OF THE NEW POSTMAN MASS MAILING SYSTEM 
The Postman system (version 2) is an almost COMPLETE rewrite. rethink redesign of the original POSTMAN. The many features of the 

new POSTMAN system ore Quickly outlined belO'W". 
MULn-omn - fn.Je mult;..dnve operatt0n 15 ooubie POSThM.N win .:.ten all arr,,es '°' 
oddtes.:s files Ol'"(J connect rriem t<)Qether into are iorge hie for thedUlDhora Of That SBS.110n 
Once POSIMAN has fourd tl"le data hies on "'e a1s1cs. the aJ)BraTOf ·5eeS JUsT ONE 
CONnGUOUS oorta<:I hst ~ oddr......,, The oce<alo< "°""not.._, to tetl POSTMAN ...,en to 
'siwrtoi" en""' Of rnonuallV ·"""°P·· sect10ns of the OOto fi'9 in onci our of tne comoutet's 
~ lh~s 1s me totemosr among the list or features becou1e cJ its retcrrive un1Queneu 
among moil lt$t handlers vmtten 10' me ms.ao 
~UIT111~- lhemu">d1M>operol1Qn ollcrwS theuoertoocce..oototilesonAll 
conllgured dlM>$ CONCU~flENI\.v (at the SAME time) tor tn.J"' lo<ge mo1hng hslt Files r-1 
~1 t>e sect1onec:;:t into vnoller ..byre size·· c hurik.s ta '1t rnto memory 

HAID DISK Ill- - (HARD DISK POSTMAN on1y) The FUll ut1hzct()n ot t"" >00ce end 
speed of trie rew hard df»c Or1"'95 1s i:ou1ble 'With PQST"MNi. Fa examo1e. a 7 S megocvte 
dnYU con b9 con1igur9C'I to hota a lmost 60.~ labets. Multiple 1"1ord dn..-escon oe occes.sed 
CONCURl'IENlly Cllow1ng 200.000..... entry mo1hng h•t• 

FOllM LITTl•CAPAllUTY· With thepurcho1e cJ the separate POsmrTE program, the user 1s, 
prov1de(j witt'I an 901'f l'O use fotm letter oenerafor W'hich w ill merge a oenera11 zed ler18f 
p-oducea rrom 0 ¥rt"Ordprocess1ng 'vstem(1 9 L.AX'fY-m.ITEll. etc.), Wl1ht'""9nomeondodare'6 
infQn'TlOfion rrom IP"le POSTMAN MASS ~IL.ER data base. PQST\M<lTER OllOw'S tne user to 
1nser1 any field trom o POSTMAN 1aoe1entry onvwt-iere in ttie j9tter 

IH"U OfllllAllO"- As vou would 1n a reslouroM. ch"°"' your dinner 1""" c 1;s1 (or MENU) 
POSTMAN w•ll ollOw' you to d irect •ts act1ons Dv Jelect1ng trom va1ous menu s tno t it w11C 
displav. A complete a1scussion cJ each menu 1s presented 1n tt-.e manual. 

INRl'I' - New names con oe QUICkfv oddea to vrur list at onv til"l"'e. The new ooctesses ore 
01ocecl into the fi le 1n ti-et Dl'000f sor1ecJ oraer e11m1noting the reed tor o seoorote 50CT 
cperaf•Ol"'I of't9' entenng o :rfOCk cf~ nomes POSTMAN 'w1tl auow rhe cpet'ota to enter o 
"botch · of labels without r&t1..wn1ng to the control menu tie~ each kJbel 1n:lef11on_thus 
speeding enttv ana 1ecll.JC1~ the or;igrc:Naf•on of extra menu COlilTol kevs'hokes 

DBITI - Names. con tie removea ot onv t•rre """"9n l't"8V ore no longer needeO 

IDfl' - 1ntQn'T'IOhon 1n onv name entr\r con 00 Quictttv cnongeo at wdl wlfh ··.....an:::1 C:WOC9S$CI' · 
ease A ' tionsoo191"r· CIJl$0t' iimply 1s ~to the ICJO&I d1sp10ved on the comouter-Kreen 
ano c~ect1onsare 1usr 'VP8C:I a... the ex1Jt1~ labe1 1r '°"" hoopef"\ ta cronge o hek:I """""icri 
iso~ U$8005a SOr11eev POSTMAN wtll ovtomcrticol~<T"IOlf9the crongedklbel to its correct 
oos.ton 1n me (l:rf to mo1ntotn the SOr1ed anongernent al fhe labels. 

OVIM.AY-\Ntien •dentrc:oj changes are needed on manvodOresses. fhe OVEllLAVfeoture 
can make 1l"lerr'I ......,.,l"'I one kevst90ke ft'te neecled c~ wncf') Of9 common ro ma!"IV 
10001s are enteretl into the ·ove11ov mosK'" \tYtien vou w1sn ta apptv These common chonges 
to any label, O"'.a commend will do rt 

saet - Anonge l(O.JI h:rf 1h any alphdbet•c a numenc order The 01der1ng mov use one or 
mom fields ta contrci the sort A moch1ne tongUJge heoo sortauur$Stastexecution fhe iort 
neea only oo perlormecl once. The sorted list "Wtlt stov 50rtad through all sub!ISQuent 
insertions. deiet1ons. ond chongei to e:w:i.5t1ng k;;Jbels NO NEfD to 190\IEI tt\e POSTMAN 
program to u!e o s.ep::uote PtOQrom to sort vour dQta. Yourdoto is 50rted quickly ond otter 
!Dl"'I comolet iOl"'I PC>Sl'MAN is reodv tor vour next comrn:iria! 

llllCIA& ITMn ADDl:DI IOlt1' - !=or the u.ser w1ftl manv ooore-ues on rr-.e ~me struer 
POSTMAN will IOff l(O.JI entnes CV the hO..JlB NUMBEI? attet grouping rt\ose on tre $01T10 srreer 
roge'lher toco1 city hsf'S con tie qu1c1<tv sortoo ta old pas: ol'l'lce a isootcruno 

..u... - Unowonted auoliccrte oddl'9$59$ con oo ,~ from vour 11st ouroma f1 canv or 
under oc:ieraTor eon"°' 

SIAJICM - A,..,., oddr&s.5 1n vour hsr con oo au1ck~ touna w1tn to.st searc:l"'L ona oo~rion1ng 
cornrnands.. Three 01rterenT types at seorcnes. are povided A ·rasr seafcn ....r11cn vs.a$ a 
nchi'W"Q tecnroaue. a ··selechve sequenT1ar· seorcn fOf raoe1\ with CQtl"lmon held~ ona 
·qu1cl(· 00$1P10n1ng u51ng tneti"t a maJOr 50CT tiela to get vou into t'l"'Le cenero l boll oor'ie·· at 
0 IObet 01 $9Q\Jence ot IOOOIS 

I.MB. PllMTINO-One. a fewar all aodresses 1n vour 11ncan oe prmred on stanaara or no~ 
standard 1aoo1 srocw.. Up too IOOOls across con be pnnrecr w ith a torn""OI vou con eos1ty 
contJQI T'novserdeflnoble 'ATTN liniM or& orovldoo fat any u.se Looolscon oe onnted from 
rnar.y ot POSfM.AN' s menus. seorcn. edit_ or dunng label 1nsen1C1n 

IPPICllNCT - POSTMAN 1s 'Nfitten 1n fhe rnach•ne s native tanguoge to ga1r; the tull 
odVaMage ol the m1c~omovter's soee::l E:den.s1ve use ot OIOgrom seom-entotion 
re<juces the amount 01 use RAM neeoe<j to no1d tne D<CQt'Om a11aw100 a greater number 
10001s to be kept 1n core. resu lting 1n foster OPEl'Otion Little used routines n~ ority oe 
b<ought into m-emory when thev ore neeoed ana once tnrough with thelf task. re lease tne11 
!POCe OOcl< ta F'OSTMA.N 

llPOtn' UIT1NOl-A soec101orogram to oroauce cojumnor 11st1ngs of 00dres.sda10 ,,.om 
vour !abet aota 0018 is Dn::MOed- Yoo con eos1~ soec1f'V tne 1n1c:imot1on to oo 011rited 

DA.T&D• Mll9INO- Lotie1scan ooqu1cktvtronsferroorromored1Sk toanot"erw1tn tne 
PSTMEllG£ o<Ogtam collct:>le flt>tn the moon ?OSlMAN SYSTEM menu Source and des'"'"''°" 
dnve& neec:Jec:I not oe 50P0rote e1n~s. prompts to axcnonge a 1.smerte$ it the ~me dr1Ye is 
useq ora Df'CNded 

DATA DI• -UAftOll unun- PrCMded '"'"'POSTMAN 15 the OP!lEP ooogrom .....,,en 
aito.ri1s 11"18 uset fODl"9001'9 atk:Yoov/ narct d i$k.1oruse witn ~STMAN rr.•seo~to use uh1,tycon 
oo to!O to 01eoare any oortlOf'I cf the ava11Qoje space on a d!W 

0..TA llfllOM'TY-Alldata transfers to the disk t11eso19 macieus1nc soec.at W'l•le comrnonos 
·Nhw=n 1nsfru:l1 the operoting svst&m ro check rne vo1M::11f'V or EACH ~te 10 t1"1e 015'1: 

DATA Qf.IMO- - •s 'J' soeciol D1"ogramm1ng tecnmque onrv ctrerea cv SOtt Secror 
~r'-:et1ng_ nc 1t b v chance l(O.JI rnocnrne resets wture W'l'1hng 1n10fmcl1l()f'I to The a1sae.. vou 
on1y 105ie the intcwmahOn that you """6n:t wnt1ng. Your files are o~s p~tected rrom tne 
a.:inge• ar "'~ng cu '""WO!!< rnat vau ti""" put •n thot doy NO Olk~n onoGnAM ON fHE 
MAR~E· OffERS THIS PROTECTION It '°u reset with ANYBOOY-SMAJLING PACl<AG< OURING 
VVRlflNG you INOulO destrov your ENTIRE cata d1Sk We can I ~Top vour mocnine trom tar11ng 
buf "M car; protect vour data 

~~~~~~~~~~~~-IDEALSYSTEM.__~~~~~~-:-~~-:-~
Mod Ill 48K 1-40 Track Drive• 2-80 Track Dual Headed Drives• Dosplus or Newdos-80 Operating Systems 

Gives space for over 11 .000 names - 5 second average name insertion - time sorts all 11 .000 names in less than 4 minutes 
"Specia l version to work on Dosplus <I 0 Hard Disk operating system. 

- OveNiew Available 
The POSTMAN system requires Mod I or Mod Ill. 48K. 2 disk drives minimum 


Standard Version with For DOSPLUS Hord DiskStandard Version 
POS1WRITER form letter writer 4.0 Operating System

Only $125.00 $175.00 $225.00 -:::J 
- DEALER INQUIRIES WELCOME  ..-88 

..-See List of Ad•er11sers on page 354 80 Microcomputing, May 1982 • 267 
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hole scores. Although the USGA 
system requires 18-hole scores, 
most small leagues play 9-hole 
matches; handicaps based on 

9-hole scores are more useful. 
In addition, the USGA system 
does not calculate a handicap 

until a golfer turns in five or 
more scores. I have observed 
that many league members play 
very little golf, but would still 

like to have a handicap. My pro
gram requires only two 9-hole 
scores to calculate a handicap. 
Although not as accurate as the 
USGA method, I think this is a 
fair compromise for small 
leagues. I wlll discuss methods 

of estimating handicaps using 
only one score later. 

When you enter players· 
scores the required format is ii

Option-3 

ENTER NEW NAME•.LAST NAME.FIRST INITIAL 
FOR EXAMPLE 'JONES.J" 

? AVERY.M_ 

Optlons-5,6 

DATA FOR AVERY.M FOLLOWS: 

2 3 5 6 7 8 9 10 

B/ 46 B/ 54 F/ 44 Fl 43 8/ 51 Fl 48 F/ 47 8/ 43 F/ 44 F/ 0 

ENTER DATA IN THE FOLLOWING FORMAT: LETIER.SCORE 
LETIER: E·EXIT TO MENU ....N·NEXT PL.AYER....F-FRONT NINE. .. 

8 -8ACK NINE... E.XAMPLE F.45 
?_ 

Figure 2 

lustrated in Fig. 2. For any of the 
entry options, a number is nec
essary after the comma even if 

it is meaningless (for example, 
Exit to menu). 

In the usual operating mode 
the user will sequentially update 

all players ' scores using the 
(N,x) option to step to the next 
set of data. You can correct mis
takes in the data by selecting 
menu Option 8. In this mode, the 
data for one golfer (you must 
know the player's number) is 
displayed and you are prompted 

for the number of the wrong 
data. You replace the incorrect 
data by using the data entry pro
cedure described above. 

Once you have updated the 
data for all golfers, menu Op
tion 7 will display the golfer's 
name and handicap. This op
tion displays 10 entries on the 

screen at one time. After the 
user records the data, pressing 
Enter will display the next 10 en· 
tries . If less than two scores are 
entered for a golfer, that mes· 
sage will appear in place of the 

ANS Temporary answers to prompts 
F9,89 Par for tront and back nine 
LNS League name 
LN % Number of golfers 
NASO Names array 
Dl %0 Two-dimensional array of scores 
SC% Raw scores 
IS Format string for data display 
HC Calculated handicap 
LC% Line counter for data display 
TM%0 Temporary array for storage and sorting 
M0/o Number of non-zero data entries in array 
SM% Sum of differentials 
TX%,TY% Temporary storage for swapping during sort 

Table 1 

Z8BASIC 

COMPUTER/CONTROLLER 


As featured in 

Byte Magazine, July and August 1981 


•On board tiny BASIC Interpreter. 
•2 on board paral lel ports . 
•Serial 1/0 port 
• 6 interrupts. 
• Just attach a CRT terminal and 

immediate ly write control programs 
1n BASIC. 

•BAUD RATES 110-9600 BPS. 
•Data and address buses available for 

124K memory and 1/0 expansion . 
•4K RAM . 2716 or 2732 EPROM 
operation . 

•Consumes only 11h WATTS 
ZB Basic Microcomputer/Controller 
Assembled & Tested ........$195.00 

Complete Kit ... .. .........$165.00 


SWEET·TALKER. 

IT GIVES YOUR COMPUTER 


AN UNLIMITED VOCABUIARY. 


As Featured In 
Byte Magazine, September 1981 

•Utilizes VOTRAX SC-01A speech 
synthesizer chip. 

•U nlim ited vocabulary. 
•Contains 64 differen t phonemes 
which are accessed by an 8-bi t code . 

•Text is automatically translated into 
electrically synthesized speech. 

•Parallel port driven or 
Plug-in compatible with APPLE II. 

•On board audio amplifier. 
•Sample Program for APPLE II on 

cassette 
SWEET· TALKER 
Assembled and Tested 
Parallel Port Circuit Card...... . $139 
APPLE II Plug-in Card ...... . ..$149 

DISK-80 

EXPANSION INTERFACE 


FOR THE 

TRS-80 MODEL I 


As Featured In 
Byte Magazine, March 1981 

•Disk controller (4 drives) 
•Hardware data separator 
•Buffered TRS·bus con nector 
•Real-time clock 
•Printer port (optional} 

DISK BO-ASSEMBLED & TESTED 
with 32K RAM .............$329.95 
Centronics Printer 
Port add ..................S 50.00 

DISK-80 pc board .. . ....... .S 48.00 
Printer/Power Supply 
pc board ........ ... .......S 16.00 

Complete Kit with 32K 
RAM and Printer Port ... . ...$275.00 

TRS-80 is trademark of Tandy Corp. 

Universal Power Supply 
(+5. +12.&·12v) .. . .......$ 35.00 

ZB 1-; a 1rademark of Z.log Inc 

VOTRAX is a trademark of Federal Screw Works 

To Order: Call Toll Free · 1-800-645-3479 MICROMINT INC. 
(In N.Y. State Call: 1·516-374-6793) ' 
For Information Call: 1-516·374-6793 

917 Midway 
Woodmere , N.Y. 11598 v 117 
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COLOR COMPUTER 

MASTER CONTROL 
Copyright ©1981 Soft Sector Marketing, Inc. - Written by A Schwartz 

Requires 16-32K 
1. 50 preprogrammed command keys. Standard 
and Extended command. 
2. Direct control of motor. trace. and audio from 
keyboard. 
3. Automatic line numbering. 
4 . Programmable Custom Key. 
5 Direct Run Button. 
6. Keyboard overlay tor easy program use. 
7. Easy entry ofentire commands into computer. 

Load Master Control into your machine then 
either type in a BASIC program or load one in 
from tape to edit. Cuts programming time by 
50% or more. 

$24.95 

,_.
l-1 
l(e~ 4k NE GnJphics 16k EXT 
Bagels 4k NE Songs 16k EXT 
Find 16k NE Joy 16k EXT 
Doris 41< NE Mortgoge 16k EXT 
Motor 4 k NE Ct>eckbool< 16k EXT 
Bombe< 4 k NE Diow 1 16k EXT 
football 161< EXT ~. 16k EXT 
l(opow 4k NE Sound 16k EXT 
Dodge 4k NE ,_&,_2 flam 16k MA 
Bounce 16k EXT Troce 16k MA 
Tonk 32k EXT MMosier 16k MA 
One Arm 4k NE Demo 16k NE 
C hute 16k EXT DiS0"""1blef 16k NE 
'M"lere e it 16k EXT Bosl:lug 16k NE 
Lunar Londer 16k EXT Ohmlow 4k NE 
Slock Mofkel 4k NE Con"9r1 4k NE 

Drower 2 J2k EXTl-3 4k NEMultiply 161< EXT Deor-s,_,Divide 161< EXT 
Add Sub 16k EXT HurdI"' 32k EXT 
Simple Simon 4k NE Entrap 16k EXT 
Hangman 16k NE Search 16k NE 
0eost 16k NE Flip Flop' 16k EXT 
CountDow<i 4k NE Lost Atom 16k EXT 
l'cJay 16k NE Attack 16k EXT 
Ganoe 16k NE Cor1el' 32k EXT 
Plotocl 16k EXT 

MA .::::: Machine language 
NE = Non E.,ended Bosic 
EXT - E..ended Bosic 

List '' . .. . ' ' ' ''' $49.95 
6 Cassettes - Disk version ava ilable 
soon. 

•.. 

- DEALER INQUIRIES WELCOME 

ssm BOFT SECTOR MARKETING,·~~· 
I NCORPORATED 

6250 Middlebe!t • Garden City, Michigan 481~5 

Order Line 800·521·6504 a.!llllClll*I 


Michigan Orders & Questions 313-425-4020 

Tne Qua lity Continues 
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handicap, and you will have to 
estimate the golfer's handicap. 
The golfer might estimate his 
score before the round, subtract 
par from the estimate and multi
ply the difference by .8. The re
sult will be a handicap that he 
can use for that round. After the 
round, If the actual score was 
off from the estimate by more 
than two strokes, recalculate 
the handicap using the actual 
score. 

When the user f inishes with 
the program, he saves the data 
on cassettes using Option 1. A 
normal data cassette is suffi
cient for the names tape; a mini
num of a C-90 is required for the 
scores. Although the computer 
memory limitations allow about 
100 names and data, the cas
sette storage for this much data 
would be excessive. I felt that 40 
golfers was a good compro
mise. If your league has more 
than 40 members, you can run 
the program twice. 

Final Thoughts 

When 1designed the program , 

n
Ill m 
a: ; 

; =I c
a: 
c
::c ... 
z ,,,
::::» a: 

ILi0 
1u zU) --c f 

I 

I made several trade-offs to 
minimize memory and cassette 
usage. I used Integer variables 
extensively for this reason. You 
cannot use different course 
scores as the data would be 
single precision in that case, 
and use more cassette storage. 

With disk data storage, you 
can store scores from many 
courses. I use a 48K disk system 
for my own handicap calcula
tions, and store differentials in
stead of raw scores. With a cas
sette-based system, however, 
these limits are necessary. 

My experiences with league 

handicaps led me to choose 10 
scores for storage rather than 
20 as is used in the USGA sys
tem. Many golfers in leagues 
would not have the necessary 
five scores under the USGA sys
tem until the season was half 
over. Using this modified pro
gram, only two scores are nec
essary to establish a handicap. 

Table 1 lists the variables I 
used in the program. I set up the 
program in separate modules. 
Table 2 lists these modules. 
Most of the program is straight
forward. Course data is stored 
as (plus/minus) raw score; a 

Numbel9 O.acrlptlon 
70- 130 Program instructions 
190 Program menu 
300 Cassette lnpuVoutput 
650 Correct data for one golfer 
770 Olsplay data for one golfer 
840 Add names to NASO 
890 Update data for all golfers 
1010 Calculate and display handicaps 
1110 Handicap cal cu lation 
1610 Calculate diflerential from raw score 
1650 Delete name and data from list 

Table 2 

minus score indicates a back 
nine entry. The scores data is 
stored in a two-dimensional 
array. 

The handicap calculation 
routine first fills a temporary 
one-dimensional array with the 
non-zero entries of the golfer's 
data minus the course par. The 
array is then sorted with the 
smallest entry tlrst. The average 
of the low half of the non-zero 
entries is found and multiplied 
by 10. This value is then com
pared to a standard list to deter
mine the handicap. 

This program will do a credible 
Job for a small golf league. Un
fortunately, the shortcomings of 
the cassette storage system 
become very visible if you use the 
program with a large league. In 
this case, a disk-based system is 
almost a necessity. • 

Michael Avery is an Analytical 
Engineer for the U.S. Depart
ment of Energy at Ames Labora
tory at Iowa State. He is also a 
ham radio operator. 
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AXPRIN 
W SUPPORTS ALL MX-80 PRINT STYLES
* WORDPROCEBSINC3 TEXT CONTROL MODE
* MENU MODE FOR BENERAL APPL I CAT I ON 
S TRUE PROPORTIONAL JUSTIFICATION 

I 1.!!!!11l!!\.l~I ~~!!!!!iB~ O CENTERS TITLES 
• llUBllCR I PTB • lllr£Rsa11PT8 
I DY-IC CXINTAa.. CF Lll'E llPACINll IN 1/72 JN. INCR£~8 

• o..--1c CCNTAa.. CF _,NS 


I ~B 111 TI< ICl8T ""°°"- IJCLUDINll !!£!!!~!! '" 

"•Mpr 1nt t s •n ~xtrAQrd t n•r v u s er o r i ented print e r dr1vlH"" util i t y 
proQra• Nh1ch allows y ou to s• t •c t .any l"'tJC - 80 print •tyle (Jr 
f1.,1nct 1 on •ui;h .as u nderl 1ni11g Ol1 • c.h•r.oi c ter by c h•r• c ter b•at s 
w1thl~ word process ing t•Kt. ~•Mpr1nt •l~o f e•tur•• proport1o n •l 
rioht 1W1illrQ1n 1u st 1fi c iiilt 1on w1th1n • bloc k of s t c1nd•,.d teMt to 
QIYe y our pr1ntou t 	 a trul y p rofes&1onal appaarance . 

"•)l pr l nt c o n 'ii1 s t <a ent: i ra ly o f 2 - 80 ••chin& lano u •oe for 4•stest 
po••ibl& prtnt 1ng per f or~ance. ~ln lMU.~ §ystv~ requ1~••.,,ts •r• .a 
3 2 1< r"tod•l l o r- t1odel III to11th one cllsk drive. 

Unle~.-.ri the t. l'" ue pot~nt1a l o f y our" r"IX - 8 0. "'•x p.-int i,. s.upplt•d 
on d1s.~ "'1tri an e x tens.1 v e 4 0 paoe ••nu.al •nd s h1po1na fo..- anly1. .. * * 
ICJ ORDER• 	Call <408> 737-22:!'3 Viaa I .....t ...~ard 

8-f'ldl 11;,,eclc or ..,.V ord...- ta1 
p_.gQy~r--~ni c:•, 
:Jll FtP"•t Bt,.-t, &ult• 3147 
Lo• Alla•, Call f...-nh 9•022 Jo"' JJJ 

Cll rn 1 dto~U HO hi u l H t.1 II kr1 p~1t IN l)f hfldy Corp. 
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HARDWARE 
SPE_CIALS 

LYNX MODEM 
Auto Answer - Auto Dial 

Mod I & 111 
No RS-232 
Boord Required 

Shipping from Stock 
$218.00 

Plus Shipping 

RIBBONS 

Okidata 82A 

& 83A Ribbons . . . . . . . . . . . $4.50 ea. 
12 at a time $4.00 ea. 

R.S. Daisy Wheel II 
Multistrike 	. . . . . . . . . . . . . . . . $6.25 ea. 

12 at a time $5.25 ea. _ 

SPECIAL 

This Month Only 

C-ITOH, 40 CPS 
DAISY WHEEL PRINTER 

$1495.00 

Any prepaid orders on this printer - we pay 
shipping. Good only month of magazine. 

- OEAUR INQUIRIES WELCOME 

-mSOFT SECTOR MARKETING,-~ 
-- I NCORPORATED 

6250 Middlebelt • Garden City. Michigan48135 

Order Line 800-521-6504 


Michigan Orders & Questions 313-425-4020 


...see List of Adver/rsers on page 354 

DISKETTES 

40 Track, Double Density, 


Single Sided 


$23.95 

Plus Shipping 

40 TRACK 

TANDON DISK DRIVE 


with Power Supply & Case 
I 

$260.00 

Mod I or Ill - Please State 


Add $5.00 per drive shipping. 


OKIDATA 82A 

cg \ $499.00 
I 

Performonc:• 
Print speecJ. CDS · 120 
Print recnn•oue . B1dtrect1<.1f,OI 
5hort line see~•ng - Stanaa•a 
Column~ Stor>aoro Characters - 80 

Condesned characters· 132 
l"rtntlng Charactenlllc1 
Matr•x stanaard _chOroct.,,, · Q • 9 
Characre• ser - .,,,11 90 Character ASCII 

plus 64 block gropriics 
sriapes 

llbbon 
'v1ed10 - Star HXlra tow m 1i ·,., Wide on 2 

soools 

Int.nae.. 

Parallel Cen tronics ~ compat1ble. 


Standard 
Senol. 11S232C. 1200 bps Standard 
hllobUlly 
MlllF . 4000 hou<> 
._,,_,., 
Ninety dovs parts and labor. one year on 
pnnr head under normal use 

Add $7.SO Shipping. 

~t..a OKIGRAPH I 


The Quality Continues 
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GENERAL 

Cryptology in Tiny Pascal. 

Kryha Cipher Machine 


C. A. Deavours 
Kean College of New Jersey 
Union, NJ 07083 

Iuse my TRS-80 for cryp
tological pursuits so I pro

grammed an emulation of a me· 
chanical cipher machine from 
the 1920s using tiny Pascal. I 
chose a device patented by a 
German engineer, Alexander 
von Kryha. 

The cryptographic principle 
used by the Kryha machine is 
simple to employ on a computer. 

Aside from a natural program 
structuring, I could use modular 
arithmetic and recursion (the ab
ility of a function or subroutine 
to call itself) to exploit some of 
Pascal 's features. The only min
or problems were the lack of ex
plicit character handling in
structions and storage space. 

Cryptographic Principles 

Cryptology is the science of 
secret writing. This includes 
devising methods of encipher
ing or encoding and deciphering 
or decoding messages (cryp
tography), and methods of 
cracking coded messages (cryp· 

!analysis). A fundamental form 
of cryptographic writing is sim
ple or monoalphabetic substitu
tion. Simple substitution is ac
complished by replacing every 

letter of the message (called 
plaintext) by another letter to 

produce the coded message 
(called the ciphertext or cryp
togram). For example, consider 
the plaintext message Attack At 
Dawn. To encipher this message 
we might set up two alphabets 
as shown in Table 1. 

To produce the cryptogram, re
place each letter of the message 
as it is found in the top alphabet 
by the letter below it in the bot· 

tom alphabet (see Table 2). 
The cryptogram is usually di

vided into five-letter groups to de

stroy the word divisions and thus 
make it harder for an unau
thorized person to guess the text. 
In this case, we transmit the 
cryptogram ZGGZX PZGWZ DM. 

The Key Box 

Model I 
48 KRAM 
TRSDOS 2.3 
2 Disk Drives 
Line Printer II 

Photo 1. Kryha Mechanical Cipher Machine 
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Photo 3. Drive wheel showing extended pins 

Pl1lnt•xl elphabet: A B c D E F G H I j K L M N 0 pa Rs Tu v wx y z 

Clphertext 1lph1bet: Z Y X W V U T S R 0 P 0 N M L K J I H G F E D C B A 


Table 1. Reciprocal Enciphering 

Plelntext: A T T A c K A T D A w N 

Cryptogram: Z G G Z X P Z G W Z D M 


Table 2. Encrypted Message 

Pl1intext 1lph1bel: A B C D E F G H I J K L M N 0 P Q R S T U V W X Y Z 

Ciphertext alphabet: W V U T S R Q P 0 N M L K J I H G F E D C B A Z Y X 


Table 3. Altered Reciprocal Relationship 

The telegraph company will 
count each five letter group as 

one word if you send telegrams 

or mailgrams in cipher. 
The message is harder to 

solve if the two alphabets are 
mixed instead of being in a stan 

dard forward or backward se

quence. If the second alphabet 
is the same as the first one re
versed the encipherment is re

ciprocal; you can encipher and 

decipher using either alphabet 

as the plain or cipher alphabet 

and find the corresponding let

ter in the other. For instance, F 

has U below it in our example 
but F in the second alphabet 
also has U above it. This princ 
iple holds even if the two alpha
bets have mixed letters, as long 

as the sequence runs in oppos

ite directions. 
As the accompanying photos 

show, Kryha 's cipher machine 
held two alphabets on concentric 

disks. The letters of both alpha· 

bets cou ld be removed and re
placed in any mixed order de
sired. My program, tor simplicity, 

assumes the outer alphabet to 

bear the normal A- Z sequence 

and the inner one to bear the re

versed sequence Z-A. 

If the two alphabets retain 

their positions relative to one an

other, a simple substitution is 

generated by replacing each 

plaintext letter of the message 
on one disk with the adjacent let
ter in the other disk ring. The 

Kryha machine achieves com

plexity by requiring the user to 

press the lever after each letter is 

enciphered. This action rotates 

,,.- See List of Advertis ers on page 354 

the inner ring a certain number of 
steps with respect to the outer 
one. For example, if the inner ring 

rotated three positions counter
clockwise a new simple substitu

tion is generated. The previous 
alignment, with Z below A would 

be changed to the alignment 
shown in Table 3. 

At the new position the letter 
A becomes W in the ciphertext. 

By altering the relative position 
of the two alphabets with each 

letter enciphered one can gener

ate up to 26 different simple sub· 
stitutions (since there are 26 
alignments of the two alpha

bets). The Kryha machine at 

tempts to produce these substi 
tutions in an irregular manner. 

The movement of the rings is 
determined by a drive wheel 

divided into a number of sec

tors. Each sector possesses a 

variable number of teeth deter

mined by extending or retract

ing pins in that sector (see 
photos). Each time the en: 
cipherer pushes the lever (nor
mally, after each letter is en

c iphered) the drive wheel ad
vances one sector. This in turn 

drives the inner ring as many 

places forward as there are 

teeth in that sector. Suppose a 

drive wheel has five sectors with 

teeth 1,3,2, 1,0 respectively. Fur· 

ther let the first sector be the 
current one and the two alpha

bets fixed so that 8 lies below A 
on the alphabet rings . If we en

cipher the message AAAAA 

AAAAA AAAAA, the corres

ponding cipher text generated is 

BYWVV URPOO NKIHH. How 

does this come about? 

The first ciphertext letter (8) re

sults since the two rings were in

itially set so that A had 8 under it. 
To encipher the next letter A, the 

drive wheel advances one sector. 
The next sector with three teeth 

rotates the inner ring three steps 
counterclockwise. Now the letter 
A on the outer ring has Y under it. 

The next sector has two teeth, 

placing the letter W under A, and 
so on. 

The stepping sequence 

3,2, 1,0, 1,3,2, 1 ,0, 1,... keeps re· 

peating , but the alphabetic 
alignments do not repeat as 

often. This is because the sum 

of the pins (1+3+2+1 +O) 
equals 7. After one revolution of 
the drive wheel (five letters en

ciphered), the inner ring has 

Minimum 24K • Single density • Soft sector• Single side 

Converted to run under CP/M by Russ Wetmore 


A 01v1S•Qfl ol Sco11 A;,H1ms. In '! Dealer 
Adventure lnternationel • Box 3435 • Longwood, FL 32750 

TOLL·FREE ORDER NUMBER: (800} 327·7172 Inquiries 
.~ 20 
,... 

~H•PP•No'~..:l:."~~~~:~~::~::,:P. L WR" 
rA•C(5An[ Sll~J (C.1 1 0{;'.HANCf wtr Hl'.)111 H('>to~,. 

Please Specify
CPI M or TRSDOS 

Invited 

80Microcomputing, May 1982 • 273 



.c 
Program Listing 

<•••••KRYHA CIPHER HACHINE EHULATION•••••> 
CaC, DEAVOURS. HATH, DEPT• KEAN COLLECE OF N,J,, UNION, N.J •• IZ/15/80•> 
CONST START=15198iC=26i 
VAR CHAR.LAST.STOP.N.I.SUH.PERIOo.z.Pos.c1.c2.H. SAVE:INTEGERi 
TEETH: ARRAYC21) OF INTECERi 

FUNC GCD <lh B); 
BEGIN 

IF B=D THEN cco:=A ELSE GCD:=GCD<B· A HOD B>• 
ENDi 
PROC LOOP <•DELA9 LOOPaJ; 
BEGIN 

REPEAT z:=INKEY UNTIL Z#'I'; 
ENDI 
PROC CRYPT <•ENCIPHER/DECIPHER ROUTINE•ll 
BEGIN 

c1:=o;c2:=0; 

SAVE:=Pos;pos:=POS-1; 

STOP:=START;I: =Zi 

REPEAT 


CHAR:=HEH(STOP>ISTOP:=STOP+t; 

IF <CHAR) 61) ANO <CHAR<91l THEN 

BECIN 


POS: =POS+ 1: 

CHAR:=<CHAR- 65+SUHl HOO c;cH~R:=25-CHAR+65; 


HEH<POSl!=CHARiCl:=<Cl+ll HOD 5; 

IF Cl=O THEN 


BECIN 
POS!=POS+1;c2:=<C2+1) HOD 10iIF CZ=O THEN PDs:=POS+1 

ENO; 

I!=<I+1) HOD N;SuH:=<SUH+TEETHCI)) HOD c;

END; 

UNTIL STOP=LASTI 
END; 
PROC KEYl <•ENTER NUHBER OF SECTORS ANO TEETH PER SECTOR, CALCULATE PERIOO•li 
BEGIN 

SuH:=OiWRITE(28r31· . KRYHA CIPHER HACHINE EHULATim.· d3'13) i 
MRITE<'ENTER NUHB'R OF SECTORS <22 );"); 
REAOCNlliI:=Oi 
REPEAT 


MRITE<l3• 't TEETH IN SECTOR 'rJt,• = 'llREAD<Ztli 

Program conrmues 

turned only seven of its 26 steps. 
After two drive wheel revolu
tions, the inner wheel has ad
vanced only 14 steps. In fact, 

since 26 and 7 have no common 
divisors, the alphabetic shift se

quence does not repeat until 26 

times 7, or 182 letters have been 
enciphered. The length at which 
the sequence repeats is called 
the period ot the cipher. A longer 
period means the cryptogram 
will be more difficult to solve. If 

we call the first alphabet zero, 
the next one shifted three steps 
from it alphabet three, and so 
on, the entire 182 letter shift 
period is shown in the array of 
Fig. 1. Each row represents one 
revolution of the drive wheel. 

If the drive wheel contains N 
sectors, the longest period which 
can be obtained is 26 times N 
letters. This period occurs when 
the greatest common divisor of 
the sum of the teeth and the 
number 26 is one. In general, the 
period is given by Period "' 
(N'Sum)/GCD(26,N) where Sum 
is the total number of teeth in all 
sectors of the drive wheel and 
GCD is the greatest common 

TRS-80 MODEL II 

64-K$3350 
8 4 MEGABYTE HARD DISKS 

(PRIMARY UNIT) . .. $4040. 

FREE 
OUT-OF-STATE TAXES AND SHIPPING COSTS 

WARRANTIES HONORED BY ALL COMPANY OWNED 
RADIO SHACK STORES OR COMPUTOR CENTERS 

WE ALSO CARRY A FULL LINE OF PRINTERS, 
COMPUTORS AND ACCESSORIES 

"' 12 4 WE ACCEPT 


CERTIFIED CHECKS. 


CASHIERS CHECKS 

AND MONEY ORDERS 


TRS-80 MODEL Ill 

2 DISK RS-232 (ALL RADIO SHACK EQUIPMENT) 

TRS-80 COLOR 4-K $315 
$495 32-K $595 

COLOR DISK DRIVES 

0-$5091-2-3 ~339 
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In addition, you have the 
convenience of repeating 

the la.st DOS command 
with "/" < ENTER>, a 

single file convert from 
Model Ill TRSDOS, file 

directory supported for 
Model Ill TRSDOS disks, 
complete device routing 

supported with FORCE and 
JOIN. and the ability to read or 

create 40 t rack disks in 80 track 
drives. Plus many other time and effort 

saving features . 

FOR FAST RELIEF 

Take DOSPWS 3.4 


. , ~ 

/'\ 
~ "'\ 0 

A nd who wouldn't feel better with proven fea
1'. tures like the ability to use a "DO" (command 

chaining) file from within a BASIC program. DOSPLUS
and more reliable BACKUr and FORMAT utilities. 

Do you have that tired 
dragged out feeling 
kno.vn as "DOS Drag" 

from an operating system 
that is just too slo.v? Do 
you have "Computis e 
lnterruptous" because 
you spend more time 
with your DOS manual 
than you do at your com 
puter? Has an undepend
able DOS got you down 
with the inadvertent " Dumps"? 

Then you need DOSPLUS 3.4 . 
DOSPLUS 3.4 contains all the active 
ingredients for a quick recovery. Dependable fast 

action features like instant boot-up. BASIC array sort 
(multi -key, multi-array), Tape/ Disk-Disk/Tape utility 
(with program relocator), lnput@(controlled screen 
input from BASIC), and complete disk editing 
features including random access file editing and 
ASCII m odification on sector d ump utility 

O f course. in order for a prescription to work, 
you 've got to follow instructions - in this case 

the instructions are contained in the new 
easy to use easy to follow 240 page DOSPLUS 
users guide with system techn ical reference section. 
So. if you 're experiencing any DOS . 
related discomfort, get instant relief. s14995 
Get DOSPLUS 3.4 

Ant In the Industry backed by a llfedme w.uranty . 

MICRO SYSTEMS FOR Vl9A/MAST!AOtAAOf/C.QD. OAOEAS (Outside of Fla.) TOl.l FfllE£ UNEI Wl....L ACCIEPTOROERS ONL.YI 

CALL TOLL FREE FOf A.po11c,,.11on' a m llk:t'lniCAJ 1nlormat1on 
call (30S) 98.3·3390 01 dtnp us a cart! 

SOl'TWARE, INC. 
• 5846 Funston Street • Hollywooo , FL 33023 O&al~ •l'l(JJl1nes """100 ..... 3841-8~327-8724 

http:Vl9A/MAST!AOtAAOf/C.QD


TEETH<l>l•Z l &UHl•SUH+ZIIl•I+lo 
UNTIL I•HI 
MRITE<28•3l•'NUH8ER OF SECTOR&• '•Ntr13o 'NUH8ER OF TEETH• 'r&UHtr13)1 
Zl•CCD<IUHr26>1WRITEl'CCD• 'oZtr13>1PERIDDl•<N•26> DIV ZI 
WRITE<'PERIDD•'rPERIDDtr13o13r'PREB8 ANY KEY TD COHTINUE'>IREAO<It>I 

£NOi 
PRDC INPUT <•READ IN PLAIN/CIPHER DATA•)I 
8ECIN 

WRITEC28,31,'ENTER TEXT (LAST CHARACTER•t>I 'o13•13)1 
REPEAT 

CHAR I •XHl<E'U 

IF CCHAR>64) AND ICHAR<91> THEN 


BEGIN 

HEHCLAST)l•CHARILAST:•LABT+ll 


ENO; 

IF CHAR•32 THEN 


IEGIN 

HEH<LAST>:•32iLAST:•LABT+11 


ENDI 

IF CHAR-'-91 THEN 


8£CIN 

LASTl•LABT-11HEHCLAST>l•3ZI 


ENDI 

IF CHAR•'t' THEN STOP:•1 


UNTIL STOP•! I 

POSl•(LABT-START> DIV 611PDS:•15188+1PDS+1)•611

ENOI 

PROC KEY2 <•ENTER STARTING DISK PDSITXON ANO INITIAL IECTDR•>I 
EcECIN 

WRITEl28r31r'ENTER STARTING POSITION OF INNER DISK CA-2> : ')IREADCZ);

BUHi •25-Z+6~5: 


WRITEC13, ' ENTER INXTIAL SEC:TOR Cl-'rMtr')I 'llREAD<Zt>; 

WRITEC13,'HARDCOPY OF DATA? CY DR N>l ')IREAD<H>;


ENDI 
PROC HARDCOPY <•PRINTER LISTING OF DATA•>I 
BEGIN 
STOPl•OI 

Ct:~KEHC16111>1C2:•HEHC16115>1 


HEHC16111>1•HE~C16122)iHEHC16115>l•HEH<16123>1 

WRITE C13H 

REPEAT 

Zl•HEH<&AVE>IHRITE<Z>ISAVEl•SAVE+ll 

STOPl•<STOP+l> HOD 611 

IF STOP•O THEN HRITE <13)1 

UNTIL 9AVE•POS+11 

WRITE< 13>; 

HEHC16111)1•C11HEHC16115)l•C21


ENDI 

(&HAIN PROCRAl'tAC) 
BEGIN 
LASTl•1~18BlSTOP:•Dl 
l<EYll 

l<EY21 

INPUTi 

CRYPTi 

IF H•'Y' THEN HAROCOPYl 

LOOPI 


[NO, 

1193 CODES, -5351-57FC 


0 3 5 6 6 
7 10 12 13 13 
14 17 19 20 20 
21 2• 0 1 1 
2 5 7 8 8 
9 12 14 15 15 
16 19 21 22 22 
23 0 2 3 3 

• 7 9 10 10 
11 14 16 17 17 
18 21 23 24 24 
25 2 4 5 5 
6 11 11 12 12 
13 16 18 19 19 
20 23 25 0 0 
1 4 6 7 7 
6 11 13 14 14 
15 18 20 21 21 
22 25 1 2 2 
3 6 8 9 9 
10 13 15 16 16 
17 20 22 23 23 
24 1 3 4 4 
5 8 10 11 11 
12 15 17 18 18 
111 22 24 25 25 

Fig. 1. 182 Jetter period 

cases. Ciphertext is in tradi· 
tional five letter groups. Starting 
with the same key settings, typ· 
ing the ciphertext produces the 
original plaintext without orig 
inal word divisions. 

No storage space is required 
for the message: It is read di· 
rectly off the screen. The cipher· 
text appears directly below it. 
This means messages are limi
ted to about five lines (320 char· 
acters), adequate for short mes· 
sages. The program occupies 
about 2500 bytes of source 
code. Characters are enci
phered, deciphered and printed 
at approximately 59 per second. 

How secure are the crypto
grams produced? Well, while 
your friends probably cannot 
solve them, a knowledgeable 
cryptanalyst could do so with 
minimum difficulty. The cryp
tograms are more difficult if 
you use mixed alphabetic se· 
quences, but statistical proce
dures give good results if three or 
more periods of ciphertext are in
tercepted. • 

The author is indebted to Louis 
Kruh, President of the New York 
Cipher Society for permission to 
use the photos in this article. 

C.A. Deavours is an editor of 
Cryptologia magazine and an 
associate professor of 
mathemathlcs 

divisor. This formula assumes 
that the sector wheel Itself is not 
periodic. With eight sectors and 
teeth settings 1,2,3,4,1,2,3,4 we 
might as well use a four sector 
wheel with settings 1,2,3,4. 

Program Deecrlptlon 

The program listing shows an 
emulation of the Kryha machine 
in Tiny Pascal. The main pro· 
gram calls six procedures: 

• Key1 : The user enters the 
number of sectors and teeth per 
sector. You can use up to21 sec· 
tors, but this is saslly changed 
by altering the dimension of the 
array Teeth. The program then 
calculates the period generated 
by these settings. The recursive . 

function GCD calculates the 
greatest common divisor of Sum 
and 26. If GCD equals one, the 
period Is maximal. 

• Key2: This procedure rs· 
quires initialization data. These 
are a letter indicating the begin· 
nlng placement of the two al· 
phabets (D means begin with D 
on the Inner ring opposite A. on 
the outer, and so on} and a sec· 
tor number indicating the cur· 
rent sector at startup. The user 
also Indicates if he desires a 
printout of the ciphertext. 

• Input: The message (plain· 
text or ciphertext) is entered 
here. A.II characters other than 
A.-Z, @ , and blank are Ignored. 
The symbol @ is used for back· 
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space. Input must be terminated 
with a$. 

•Crypt: This is the encryption/ 
decryption routine. Because of 
the reversed alphabetic setup, 
the same routine performs en
cryption and decryption. 

• Hardcopy: Delivers copy of 
clphertext to the printer by 
substituting the printer driver 
address for the video driver 
address. 

•Loop: Retains the screen 
display at the finish of program 
until you press$. 

To use the program for com· 
munlcation both correspon
dents must know the key data 
used in Key1 and Key2. The 
same key data is entered in both 



TRS-80™ DISCOUNT - BUY DIRECT 

-WE SELL THE FULL LINE OF TRS-80 AT WHOLESALE PRICES fi 

MODEL II 
26-4002 b4K I Drive . ........ . 13279 
Ask About Hard Drives 

MODEL 16 
26-6001-12BK I Drive. : . ...... 14151 
26-6002 l 2BK 2 Drives . . ... .. . 14828 

MODEL Ill 
26-1062 16K . ... .. . .. .... . • .. 1819 
26-1066 48K with 
2 Drives, RS232. .... ... ... .. 12049 

COLOR COMPUTER 
26-3001 4K . . . . . .. . .. ..... . .. 1309 
26-3002 16K Ext. Basic. ... . .. . 1455 
26-3003 32K Ext . Basic . ....... 1569 

TRS-80 COLOR COMPUTERS 
*DISK DRIVES* 

26-3022 Disk Drive 11 ... .. ... . 1498 
26-3023 Disk Drive 12, 3, 4 ..... '338 

PRINTERS 
26-1158 Daisy W~el II. . .. .. . $1641 
25-1165 line Printer V... . . .. •1551 
26-1166 Line Printer VI. .... . .. 1911 
26-1168 Line Printer VIII. .. .. .. 1691 
26-1167 Line Printer VII. ... .. . 1331 
CentronlCI 739- 1••••••••••• $499 

TRS-80™ 

PERSONAL COMPUTERS 

MODEL Ill SOFTWARE 

26-1563 Scripsit I & Ill . .... . .. $79.00 
26- 1566 Visicalc I. ..... . . . .. $83.00 
26-1584 Check-Writer 80 . .. .. $90.00 
26-1552 General Ledger... .. $90.00 
26-1553 Inventory Ctl. ... . ... $90.00 
26-1556 Payroll. . .. . ... . . . . S 180.00 
26-1555 Accts. Receivable .. $135.00 
26-1554 Accts. Payable.. ... S135.00 
26-1558 Bus. Mail List. . . . . ... $90.00 
26-2201 Fortran Ill. ..... . .. .. S90.00 
26-1562 Profile .. . . .. .... . .. $72.00 
26-1592Profile111 Plus ..... . $180.00 
26-1565 Microfiles .. ..... ... S90.00 
26-1569 Visicalc Ill. . .. ... .. $180.00 
26-1590 Super Scrips it .. . . . . S 180.00 
26-1591 Scripsit Dictionory.. S 135.00 
26-1582 Time Manager.... . . $90.00 
26-1580 Project Manager . .... $90.00 
26- 1581 Personnel Manager . . S90.00 
26-1568 Medical Off . Syst ... $270.00 
26-2203 Cobol. . . .... .. .. .. S180.00 

COLOR COMPUTER SOFTWARE 

PERSONAL COMPUTERS 
PURE RADIO SHACK EQUIPMENT 

THOUSANDS OF 

SATISFIED 


CUSTOMERS 


DISCOUNT 

SOFTWARE 


MODEL Ill 

MODEL II 

COLOR COMPUTER 

MODEL 11 SOFTWARE 

26-4515 Profile Plus . . . . .... 5270.00 
26-4511 Visicalc II. . . . . .... . 5265.00 
26-45'12 Profile II . . . . .. .... $162.00 
26-4501 General Ledger.... $180.00 
26-4502 Inventory Mgmt . .. . S180.00 
26-4503 Payroll. .. . ........ $360,00 
26-4504 Accts . Receivable . . 5270.00 
26-4505 Accts. Payable.. . . . $270.00 
26-4507 Mail List II. . ... . ... $108,00 
26-4701 Fortran . ... . . ... .. S270.00 
26-4703 Cobol. .. . ... ...... $270.00 
26-4705 Compiler BASIC. . .. 5180.00 
26-4540 Statistical Analysis . $90.00 
26-4508 Medical Off . System$675.00 
26-4509 Monuf. Inventory... 5675.00 
26-4513 Job Costing.... .... 5135.00 
26-4520 Time Accounting . .. S450.00 
26-4621 Personnel Search .. . $270.00 
26-4560 WestlaY' .. ........ $225.00 
26-4531 Scrips it 2 .0 ...... . . $360.00 
26-4534 Scripsit Dictionary.. $180.00 

POCKET COMPUTER SOFTWARE 

.,.95 

WRITE FOR YOUR 

FREE CATALOG 


ORDER TOLL FREE 

1-800-841-0860 

•LARGE INVENTORY 
•FAST DELIVERY 

IM · TANDY CORPORATION 


FREE COPY Of WARRANTY UPON REQUEST 


MICRO 

MANAGEMENT 

SYSTEMS, INC. 


PARCEL DIVISON 
DEPT. NO. 4 

115 C. SECOND AVE. S.W. 

CAIRO, GA. 31728 

GA. 912-377-7120 


LEARN TO 
"DO IT YOURSELF" 

AND SAVE 

TRS-80™ 

PERSONAL COMPUTERS 
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~ 
By Larry Ashmun from Soft Sector 
You are in charge of a massive fortress . Your 
number .one priority is its defense against 
alien attackers . With your protection and 
firepower , fending off the first attackers is 
like swatting flies - - but just wait!! 

tape ... $15.95 disk . .. $19.95 

Visit our other stores: Seven Corners Center· Falls Church,VA & W. Bell Plaza · 6600 Security Blvd.· laltimore, MD 

1 ·cs=. TO ORDER.CALL TOLL FREt 800 424-2738 Ca~br~~~)r;':~~I 

CALL TOLL FREE 
800424-2738 

PENETRATOR 

By Philip Mitchell from Beam 
Armed with mis s iles and bombs , you must fly 
your fighter to the enemy 1 s cache of m~ut1·on 
bombs and des troy them. Your missicn is in 
four stages, invol v ing rugged terrain , cav 
erns and manmade obstacles - - not to mention 
enemy radar . missiles and paratroopers. This 
new departure in a rcade gaming allow s you to 
set up your own t errain and enemy emplace·· 
ments , then save them for future use . Make 
your miss jon as hard or easy as you like! 

Tape or disk .. . $24. 95 

LASER 
DEFENSE 

By Simon Smith from Med S y stems 
As ground cont roller fo r our Laser Satellite 
Defense System, you can v iew Eastern Europ~ 
or North Ameri ca . You r job .i s to knock out 
enemy missile silos , or failing that, t o zap the 
missiles themselves before they destroy our 
cities . You must be fast because the enemy is 
developing an anti - satellite laser of their own ! 

16K tape . .. $lq , 95 16K disk . . . $17.95 

ARMORED 
PATROL 

By Westmoreland & Gilman from Adventure 
As commander of a lumbering T- 36 tank you 
have the firepower to destroy the enemy -- lf 
you can find them . They may be hiding be
hind the houses scattered about the bleak 
terrain and your onl y view is thru the drivers 
port ( y our sc reen]. Impressive animation in 
this arcade game. 

16K tape . . . $19.95 32K disk ... s2q_95 

MYSTERIOUS 

ADVENTURE I 


ARROW OF DEATH - part I 

By Brian Howarth from Acorn 
In the first of a series of adventures by this 
English author, an engulfing sense of bitter 
ness and ill feeling spreads across the king 
dom. It becomes so menacing that the ruler is 
forced to flee the palace in fear . It is up to 
you and sorcerer Zarda to solve the puzzle 
and restore the kingdom to normalcy. 

16K tape or disk . . . $19.95 

STELLAR ESCORT 

By Jeff Zinn from Big Five 
This new arcade game from Big Five continues 
their tradition of bringing you the most ex 
citing action in innovative space games. Yuur 
fighting spacecraft must run the gauntlet o f 
the attacking alien's weaponry in order to 
accomplish your defense mi s sion . You' ll use all 
your skill and dexterity just to survive ! 

16K tape . . . $15.95 32K disk . .. S19 . 95 

NEW TRISSTICK JOYSTICK FROM BIG FIVE! 
Gan be used for all Big Five games plus pro
grams you write. Utilizes the Atari joystick 
with speci al interface . Ptugs right in! 

Specify mo<.lel I or 11 I ... $39 . 9S 

,a""~,. DEFENSE 
~,~OMMAND 

II~ 
By Hog ue & Konyu from Big Five 
You a r e the lone defender of 10 Kfotnium fuel 
cells es sential for the survi val o f the pfanet . 
Aliens swoop down from abov e to steal the 
fuel; it 1 s your job t o des t r oy them. Yo u can 
still sa ve t he cells afte r a l"ai d , but you must, 
shoot the alien and simultaneously move under 
the cell to catc h it. If th ings look bad you can 
set off one of your 4 a n t imatte r bombs and 
destroy all enemies an the screen! Arcade fun 
with action and sound. 

16K 

By Cleo Hugl1es fr om Liberty 
The BRIGHT . & EARLY se r ies makes learning 
fun by rewarding ac co mplishment with vide0 
entertainment . Desig ned for ages six and 
o lder , the math skills pa c kage contains : 
"Add- a - pel 11 (Addition). 11 TheBigBoom 11 (Sub
traction) , 11 SpacemanMathr1 (Multipl i cation}, 
1'Moonlander" 11 (Division}, and "Basic Math 11 

(Flash card review) . 

16K tape . . . $13.95 

Instant Search/Sort 
DATABASE 

By G. Hatton from Acorn 
An easy- to- use, yet powerful database man
agement tool , ISS alleviates many of the 
complications usuall y found in setting up and 
maintaining information files. Written in 
machine language, 155 can provide a multi 
tude of sorts. subsorts, searches and cate
gori:iations in seconds . Because the proc
essing is done in memory~ you can manipulate 
the data at will without risk to your database 
on tape or disk. The number of records i~ 

limited o nly by your file format and the 
amount of RAM in your system. 

16K tape 01· 32K disk . .. $ij9. 95 

BASIC FASrER o BETTER 

By Lewis Rosenfelder from ILG . 
One of the most useful books ever published· 
for TR S - 80 owners. Contains a wealth of in 
formation on how to optimize your progra.ms 
with special techniques. Includes libraries of 
func tions and subrouti nes that can eliminate 
most of the drudgery of writing programs - 
you can write complete programs as a series 
of subroutine calls! With the optional library 
and demonstration disks, you'll have all these 
too ls at hand without having to type them 
from the text. 

Book. 290 pages ... $29 . 95 
Library Disk . . . $19.95 Demo Disk ... $19.95 

MAIL ORDERS: Send check or M.O. for total purTHE PROGRAM STORE 
chase price, plus $1.00 postage & handling. DC,4200 Wisconsin Avenue NW, Dept. 8E205 Box 9609 MD & VA: add sales tax. Charge cards: include

Washington, D.C. 20016 all embossed information on the cord . 
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Get the most from your micro with The CALL TOLL FREE 
software and accessories from one of A-ogram 

Storethe world's largest selections. 800424-2738 

From Med Systems 
Venture through a graphically represented 
3 D maze , with halls that co ul d dead end -- or 
recede to infinity. Step through the doors or 
drop into the pits. Will you encounter mon 
sters and mayhem, or will you be treated to 
useful objects and information? Will you evet
get out alive? 

l6K tape ... $14.95 32K disk ... $19.95 

From Bosen Electronics 
You are in command of the Starship 
11 Defiant." The cen ter of the screen is your 
window to the vastness of th1·ee dimensiona l 
space. Your orders are simple enough: Patrol 
the area and destroy a ll enemy spacecraft; 
return to base as needed for repairs and sup
plies. Carrying out these orders is more diffi 
cult! An exciting and fast - paced game, it 
presents an animated pilot's -eye view. 

16K ta pe . . . $24.95 

ALIEN 

DEFENSE 


y arry s mun rom Soft Sector 
Piloting your ship across the horizontally 
moving terrain~ you must battle the various 
enemy spacecraft . You are under attack 
almost constantly from missiles and bombs, 
and to make matters worse , your ground pat 
rol people are being picked up by t he a li en 
landers. To save them, you mu st shoot the 
landers and swoop down to 11 catc-h 0 the fallinq 
man. This fast action game requires skill and 
rapid reflexes. The model Ill version makes 
excellent use of that model's special graphic 
features. 

Tape ... $15.95 Disk ... $19.95 

MONEY MANAGER 

By Andrew P. Bartorillo from Acorn 
A management tool for the home budget, ·it 
keeps track of your checkbook and provides 
for easy budget al location. You can store in 
formation on up to 100 c heckbook entries per 
month (250 with 48KJ, specify automatic with 
drawals , keep records o f tax deductibles 
record expenses by category, even break uP 
charge account payments into the proper 
categor ies. 
32K disk ... $39. 95 

MISSILE 

ATTACK 


By Philip Oliver from Adventure Int. 
You must use your twin sifos of ABMs to fend 
off barrage after barrage of enemy missiles 
that rai n down toward your cities. As your 
skil l increases so does the difficulty and 
speed of this machine language arcade game. 
Watch the skies and may your aim be true! 
MISSILE ATTACK has sound and fast-moving 
graphics galore. 

161\ tape ... s1q,95 32K disk ... $20.95 

By Chuck Acree from Acorn 
A comprehensive genea logical program. It lets 
you set up a database to display / print a com 
plete "pedigree" for any fami ly member or a 
3- generation chart. The program will also dis
play a U.S. outline map show ing migration 
across the country. Capacities : 16K tape: 
45 - 55 ancestors . 32K tape : 175, disk: 100 . 
48K tape: 300 , disk: 225. 

16K Tape or Disk .. .S29.95 

• 

. SYSTEM 


VJ SAVERS 
By Tom Stibolt from Acorn 

This two ··program package will make 0 SYS

TEM11 use and programming easier for you. 
FLEXL lets you make backup copies of any 
11 SYST EM 11 format tape. This usua ll y means 
easier loading and lets you store the original 
for security . FLEXL copies also display the 
filename of each program as it loads. TDISK 
lets you save any 11 SYSTEM 11 format tape onto 
disk. Why wait for slow tape loading? TD ISK 
files load in seconds. 

Two Program Pack ... $14 . 95 

From Lobo 
An advanced operating system that offers 
benefits to everyone from novice to advanced 
system progt-ammers, LOOS comes with one o f 
the most complete and well writte n document 
ation books ever, with easy - to- fo lloYV instruc 
tions to get started plus a weal t h of advanced 
information for when you need it. Completely 
device independent, LDOS provides for 
routing, linking, setting, and filtering of the 
input /output of a number of per ipherals. Up 
to eight disk drives are supported in almost 

511 811any mixture : , s ingle / doub le density ,• 

up to 80 tracks, even ha rd d isks. 

Disk with manual ' $129. 95 
Specify model I o r 111 

THE 

DOCUMENTER 


I 
!Nf>UT"WHAT IS YOUR NAHE";A't 

LETBS.,"V OUfi; NAHE 

From PBONU T Software 
If you would love to be able to document your 
programs with a flowchart this program is for 
you. THE DOC UME NTER will produce a Jooi·· 
cal flowcha r t . directly from any suitable 
BAS IC program and prin t it on the screen or 
most lineprinters. You get a flowchart and 
branch map that will help you follow program 
flow and a id your debugging efforts. 

16K tape ... $19 . 95 32K tape ... $19. 95 
4BK tape ... $19. 95 48K disk ... $39. 95 

ACCEL2 

BASIC COMPILER 

From Allen Ce lder 
Tur"n s your BASIC program into a machine 
language / BASIC hybrid that may run many 
times faster. For those who plan to sell their 
programs, compiling by ACCEL 2 offers the 
additional advantage of protection: the source 
code and REMarks are not included in the 
compiled version. 

While all compilers may require some mod ifica 
tion of the BASI C program [usually because 
of improper s truc turing}, we have fou nd that 
ACCEL 2 requires the least, and even works 
with program 11 tr icks 1

' like st1·i ng - packing, 
etc. 

ACCEL 2 works with models I or 111 , requires 
a minimum amount of memory, supports either 
disk or tape (with TSAVE, optional at $9. 95). 
and does not req ui re extens ive rewrit ing of 
your BASIC programs . Unlike other co m
pi lers, no royalty is required whe n se lling 
ACCEL- comp iled programs. 

Supplied on tape for 16-48K ... $88. 95 
~1982, The Program Store~ Inc . 
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GENERAL 

A way to get an extra day of{. 

Model III Biorhythms 


Linda Anderson 
1188 Olive Branch Lane 
San Jose, CA 95120 

I figured the DATM subroutine 
in the TRSOOS Manual would 

make a good biorhythm program. 
According to the theory of bio

rhythms, each person Is influ
enced from the moment of birth 
by three rhythms: a 23-day 
physical rhythm, a 28-0ay emo
tional rhythm and a 33-day in
tellectual rhythm. Each cycle can 
be shown as a sine wave. The 
positive half of the wave denotes 

"TOO MUCH'' 

FOR 


RADIO SHACK! 

Radio Shack REFUSED to 
include MISADVENTURE 
#1 in their SOURCEBOOK 
due to our description of 
the game! 

9 Soufhrrioor Circle. ~eueung , OH 4542'9 

#0201 Misadventure #1 [Madam Rosa's Massage Parlor] 
#0202 Misadventure #2 [Wet T-Shirt Contest] 
#0301 Dehne' Bugg [Adventure-Decoder) 

MADAM ROSA'S MASSAGE PARLOR & WET T-SHIRT CONTEST are sl ightl y 
naughty rlbald & risque' games played in the adventure-format . 

IN MISADVENTURE #1 the player has to make his way from the sleazy 
deserted WHARFS. gain admittance to the ancient SPEAKEASY. and 
attempt to discover the hidden photographs of the politician's beautiful 
daughter' Brave the deadly alleys. hallways. and traps . Avoid the BOUNCER 
and the other characters of Quesllonable reputation! Play 1n the rigged 
CARD GAME if you dare' Discover why the old man died with a smile on 
his face! Find out why the WINO prefers cheap booze! Above al l. try to 
escape without needing any 1n1ec!lons of penicillin!!! 

WET T-SHIRT CONTEST is the second 1n our series of MISADVENTURES! 

DOHNE' BUGG is an ADVENTURE-DECODER . T ired of hearing that a game 
has many I someti rnes over 100) commands that are accepted · but you are 
not told what the commands are? Th is machine language program actual ly 
displays on the screen all LOCATIONS that are to be found. al l VERBS that 
interact in the game. and all ACTIONS that result' A MUST FOR ALL 
SERIOUS ADVENTURERS' Vety helpful when ·siuck· in a machine-language 
adventure program• 

All programs work on 16k Model I & Ill $15.00 EA 
Immediate shipment - chec::k or credit cards & phone orders 
accepted. .... 319 
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days of greater efficiency and the 
negative half days of less effi
ciency. There are critical days
days when the wave crosses the 
axis. These are days of instability 
or vulnerability. 

Days Between Days 

The program creates three 
sine waves on 23, 28, and 33 day 
cycles, with each beginning 
point determined by the number 
of days since birth. DATM com
putes the number of days be
tween two dates. On entry, DATM 
expects: 

B = 1 tunctlon switch-compute dif· 
ference in dates 

HL poinls to string MMIDDIYYYY MM/DD/ 
YYYY with the earlier date coming 
first 

DE poinls lo a 5 byte output field JJJJJ 

But when Basic calls a user's ex
ternal subroutine, it passes its 
arguments as: 

A =3 denotes argument is a string 
DE points to string descriptor. 

IDE) = length of string 
(DE+ 1.DE + 2) =add<e$s of ~Iring 

To bridge the gap between Ba
sic and DATM, I wrote a machine 
language relocatable subroutine 
BIOR/SUB (Program Listing 1). 
This routine expects the string 
from Basic to look as follows: 

" MM/DD/YYY MM/00/YYYY JJJJJ" 

The first 10 bytes contain the 
earlier date. The next 10 bytes 
contain a later date. The last five 

bytes hold the number of days 
difference in string form. 

BIORISUB checks for string 
length of 27; puts the string ad
dress in HL; computes DE= HL 
plus 22, the address of JJJJJ; 
and sets B equal to one (function 
switch for DATM). It then calls 
DATM64 (change this call to 
06C60H for DATM32). DATM re
places JJJJJ of the input string 
with the number of days differ
ence in the two dates in string 
form, accessed from Basic. On 
return from DATM, BIOR/SUB re
stores DE and returns to Basic. 

The problem is getting BIOR/ 
SUB on disk, to be accessed by 
my Basic program. Since I do not 
have an Assembler in TRSDOS, I 
used the Debug monitor: 

>DEBUG ON turns on Debug monitor 
>DEBUG transfers control to Debug 

monitor 
?M A= 8100 change memory at B100H 
{F1) cursor to BtOOH 

Enter code as shown in BIORJSUB assembly 
for A =B100-A=B11B (see Listing 1) 

(F2) effects changes 
?S return to system 

>DUMP BIOFVSUe START "8100, END" 
8120, RORT=R 

I pulled the address of 8100H 

The Key Box 

Basic Level II 
Model II 
TRSDOS 1.2 
2 Disk Drives 
Dlabto 1650 printer 



out of the air. If you have a 32K out when to schedule your rac ask for a raise (on an emotional Linda Anderson is a former 
machine, lower the address and quetball match (on a physical low). If it all sounds like a lot of systems programmer, and is 
change the DATM address as high), when not to make an im· phooey, you can still have fun now Director of Computer 
earlier noted. Now we have a ma portant decision (on an intellec watching alt the pretty sine waves Operations for her husband's 
chine language subroutine BIOR/ tual critical day), and when not to go by.• law office. 
SUB, on disk to be read from 
Basic, to interface Basic to 
DATM. EC60 OATM64 EOU 0EC60H ;ADDRESS OF OATM SUBROUTINE" 

8100 ORG 8100H 
8100 lA LDAX D ; A=STRING LENGTHThe Program 
8101 FElB CPI 27 ;HUST BE =27 
8103 co RNZ ;RETURN IF NOT 
8104 05 PUSH 0 ;SAVE STRING DESCRIPTOR ADDRESS 

The program to compute bio
rhythms is really very simple. 

8105 13 INX 0 ;POINT TO STRING ADDRESS
BIOR/PRG computes Biorhy 8106 lA LDAX 0 ;LOWER BYTE OF ADDRESS 

8107 6F HOV L,A ;TO L REG 
8106 13 INX D 

thms for a specified month and 
year, given the month, day and 

8109 lA LOAX D ;UPPER BYTE OF ADDRESS 
year of birth. In Program Listing 010A 67 MOV H,A ;TO H REG 
2 lines 40 and 50 read BIOR/SUB 810B ES PUSH H ;SAVE STRING ADDRESS 

810C 111600 LXI D,22 ;COMPUTE ADDRESS OF "JJJJJ"and DATM64 from disk and line 
010F 19 DAD 0 ; (HL) =ADDRESS OF "JJJJJ" 

60 defines 8100H as the address 0110 EB XCHG ; (DE)=ADDRESS OF •JJJJJ• 
8111 El POP H ;(HL)=ADDRESS OF DATE STRING 
8112 0601 MVI B,l : DATM FUNC'l'ION SWITCH 

of the user subroutine called in 
line 120. In line 130, XP,XE,XI are 

8114 CD60EC CALL DATM64 
the increments in radians for 8117 Dl POP 0 ;RESTORE STRING DESCRIPTOR ADDRESS 

8118 C9 RET ; RETURN TO BASIC 
8119 ENO 

each wave. The beginning argu· 
ments for each sine wave, BP, 
BE,BI, are computed In llne 160. 

Program Listing 1. Subroutine BIORISUB 
Line 200 begins a loop: For each 
day of the month, the sine for 
each rhythm is computed and 
displayed. An option lists the 
biorhythm as shown in Fig. 1. On 
the CRT, the waves go across 
the screen, while they go down 
the page on the List device. 

Put all this together and find 

5 CLS 
10 CLEAR 200,33000 
20 DEFINT N,M,D,J,I,K 
30 OEFDBL C,X,B 
40 SYSTEM "BXOR/SUB" 
50 SYSTEM "DA'IM64" 
60 DEFUSRO=iH8100 
65 CLS 
70 PRINT@(l0,30),"B I 0 RHYTHMS" 
80 PRINT@(l5,30),"by Linda Ande[son" 
85 PRINT@(l7,20),"";:INPUT "WHAT IS YOUR NAHE";NMS 
90 PRINT@(l9,20),"";:INPUT "WHAT IS YOUR BIRTHDATE (MM/DD/YYYY)";BS 
100 PRINT@(21,20),"";:INPUT "MONTH/YEAR TO BEGIN BIORHYTHMS (MM/YYYY)";D$ 
105 PRINT@(23,20),"";:INPUT "DO YOU WANT A LISTING (Y/N)";LS$ 
110 DS•LEFT$(0$,3)+"01/"+RIGHT$(D$,4):S$=BS+" "+OS+" JJJJJ• 
120 S$=USRO(S$) 
130 CR•,0175*360:XP=CR/23:XE=CR/28:Xl..CR/33 
140 JSzRIGHT$(S$,5):IF J$="JJJJJ" THEN 300 
150 ND=VAL(J$) 
160 BP=(ND MOD 23j•XP:BE=(ND MOD 28)*XE:Bl=(ND MOD 33)•XI 
170 CLS:PRINT@(O,O),"BIORHYTHMS FOR ";NMS;", BORN: ";BS;", BEGINNING: ";DS 
175 PRINT@(l,5),"+":PRINT@(21,5),"-" 
180 IF LS$•"Y" THEN GOSUB 450 
185 M=VAL(LEFT$(D$,2)) 
190 IF M•2 THEN D=29 ELSE IF (H=4 OR M=6 OR M=9 OR M•ll) THEN 0=30 ELSE D=31 
200 FOR K•l TO D STEP l 
210 JP=ll-INT(SIN(BP)*lO):BP•BP+XP 
220 JE=ll-INT(SIN(BE)*lO):BE=BE+XE 
230 Jl=ll-INT(SIN(BI)*lO):BI=BI+XI 
240 KK,.K*2+l0 
250 PRINT@(ll,KK),"-":PRINT@(JP,KK),"P":PRINT@(JE,KK),"E":PRINT@(JI,KK),"l" 
260 IF K HOD 5 = 0 THEN PRINT@(22,KK),K 
265 IF LSSm"Y" THEN GOSUB 400 
270 NEXT K:PRINT@(23,0),"SHALL WE GO AGAIN (Y/N)? "; 
275 IF LSSm"Y" THEN LPRINT CHRS( 12) 
280 LINE INPUT A$: IF A$=•y• THEN 65 
290 END 
300 PRINT "ERROR: ",S$ 

BIORHYTHMS FOR LINDA 
BORN: 07/07/1943 
BEGINNING: 04/01/1901 

+ 

I E 
l E 
I E 
I PE 
I P E 5 
I : P E 

I P : E 
I P E: 
PI E 

p El 10 
p E I : 
p E 
E I 
EP I 
E p 15 
E p I 

E p I 
E p I 

E : p I 
E p I 20 

E p I 
E PI 

E IP 
E I p 

IE p 25 
I EP 

p E 
p E 

I :P E 
I p E 30 

310 GOTO 280 
400 PL$•SPACE$(2~) 
410 MID$(PLS,ll,l)•":":MIDS(PLS,22-JP,l)="P":MIDS(PL$,22-JE,l)="E" 
420 MID$(PL$,22-JI,l)="I":IF K MOD 5=0 THEN MID$(PL$,23,3)=STR$(K) 
4 30 LPRINT PLS 
440 RETURN 
450 LPRINT "BIORHYTHMS FOR ";NMS:LPRINT "BORN: ";8$ 
455 LPRINT "BEGINNING: ";DS:LPRINT:LPRINT" +• 
470 LPRINT:RETURN 

Fig. 1. Program Listing 2. BIORIPRG 
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GRAPHICS 

r~1 
LOAD 80 

Make 'em with a Centronics 737. 

Super Banner 


Program Listing 1. Super Banner 

lR.EM•••••suPER - BANHER••••• 
2 Rlill BY RON BALEWSlI 
18 CLEl\lt5B91DEFill'l'A-Z,DillllG$(lB],SC$(lB),PS(l88 1 2)1LS$•"ABCDEPGKIJKLllNOPQRS 
I~~!i5 l23456789Babedef9hijklinnopqrstuvvxy1., U$"' (): •-•@r+/?> <' " 

14 llF•l 
15 CLS1PRINT"JDST A llINUTE, PLE7'SE.",PRI11'1'1PRINT1FORK•lTO!ll.:PS(K,l)•PEEK(l6
639frPS(K,2)•PEEK(l664B) 
17 READLP:IFLP•lBBBTBENNEXTKELSEGOT017 
19 FORK•lTOllrPRINT"INPUT MESSAGE ";K;;INPUTMG$(K]1IF"G$[K)< >"ENC"THENSC$(K
) •"'1INPUT"PRINT CHARACTER (ENTER FOR CORRl!SPONCINGl"1SC$(K)1PRINT 
21 IPKG$ (K) ='END"TBENK•K-l:GOT025 
23 NEXTK 
25 HH•lt 
27 FORKA•lTONM 
2B CLS1PRINT'STl\ltT llESSAGE";XA;" cc ) '1MG$(KA):PRI NT 
29 FORltB•lTOLEN (MG$ (KA)) : PRIN'l'l'IIC$ (KG$ (KA) , KB, l) I 
31 Ll$•!1ID$(MG$(KA) ,ltB,l ) 
)) FORKT•lTOLEN(L5$):!FLl$=MID$(LS$,KT,l)THENGOT035ELSEHEXTKT:PRINT"ERRDR 1 
N llESSAGE '1MG$(kA):STOP 
35 PU~~l6639 ,PS(KT,l) :POKE1664B ,PS(RT, 2): READLP 
37 IFLP•lHBTHENGOT047 
38 IFNF•lTHENNPcB1IPLP<> 2B99THENLPRINT' "t : ELSEREADLP 
39 IFLP>ITHENIFSC$(XA) ='"'l11ENLPRINTSTRING${LP,Ll$>1ELSELPRINTSTRING$(LP,SC$ 
(KA)) 1 
41 IFLP<9THENLPRINTSTRING$(.llBS(LP) ,• "); 
43 IYLP•BntEHLPRINT" " : NF=l 
45 READLP,GOT037 
47 LPRill'l'' "tLPRill"I'' •: LPRINT' •; LPRINT' • 1 HF=l; HEXTRB: FORKC•lT02B 'LPRINT" 
•atiiEXTkC 
0 HEXTl~ 
51 CLSrPRlNT"END OF PRINT. ':PRINT,PRlNT ; GOT019 
99 REX CAP A 
lBB DATAl,8,3,l,3,l,3,8,7,B,12,B,3 1 -5 1 91 1,3 1 -9 1 9,8,3,-14,9,8,3,-l6,l2,8,-l9 
,3,-J,9,0,-19,J,-9 , 9,e,-19,3,-13 , 9,e,-19,3,-1e,9,e,-19,3,-22,g,s,-1g,3,-21, 
i,8,-l9,3,-39,1B,9,-19,3,-27,17,8,-19,3,-22,26,B,-19,3,-l8,25,B,-l9 1 3,-l4,2 
s,e ,-19 ,3 ,-1e, 2s ,e ,-19 ,3 ,-6 ,2s ,e 
i1a DATA-19,3,-2,2s,e,-1g,26,e,-16,2s,e,3,-g,2s,e,3,-4,25,e,2a,1,24,e,19,e,
is,e,11,t,6,e,J,e,3,e,1ee0 
288 R~ CAP B 
21e DATAJ ,-64 ,3,e,1e ,e,711,e, 7B ,e,1e '", 7B ,,, 1e ,e,3 ,-31,3 ,-3e ,J ,e ,3 ,-31,3,-3& 

Program continues 

The Key Box 

Basic Level II 
Model I 
32K RAM 
Any 80-column printer 
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the end of the data required 
much useless reading. Because 
my printer Is slow enough with
out adding processing delays, I 
had to find a faster way. 

Next, I used an array for more 
speed. Arrays can be accessed 
directly at any point without 
reading from the beginning. I set 
up a huge data array to store all 
the numbers from the Data 
statements sequentially and 
another much smaller array to 
point to the start of each letter. 
For example, if I wanted to ac· 
cess the data for the fifth block 
letter, the fifth element of the 
small index array would tell me 
where to start reading the data 
array. I would then access the 
data array sequentially from 
that point to the end of the data 
for the fifth letter. 

This method worked and 
there were absolutely no delays 
between printing block letters. 
There was only one slight prob
lem: All the Data statements 
and the monstrous data array 
would not tit in memory at the 
same time. And 1 have 48K! 

What could I do? I did not want 
to cut down the number of ban· 
ner-size characters I could print 

Ron Balewski 
412 East Ridge Street 
Nanticoke, PA 18634 

I wrote a Basic banner gen
erating program to break in 

my new Centronics 737 printer. 
The biggest problem with this 
program was coming up with 
good looking letters. Although I 
cannot draw free-hand, I was 
able to come up with an accep
table character set. 

I wanted to Input the data for 

the letters as a series of num
bers instead of strings of char· 
acters (because it is easier to 
type a few numbers than to type 
a string of 35 asterisks). I will ex
plain the technique I used so 
you can customize the program. 
You may find this technique 
useful if you should have to ran· 
domly access a large group of 
Data statements in one of your 
programs. 

Trial and Error 

How could I get to the set of 

data I wanted? First, I Restored 
the data before each block letter 
printed and then read through 
the data until 1came to the data 
for the letter I wanted to print. If I 
wanted to print the nth block let· 
ter, I read through all the data 
for n-1 letters before arriving at 
useful data. 

Although this method worked, 
it was much too slow. I use a 
very large data base consisting 
of the capital and small letters, 
numerals and punctuation; to 
print a block letter located near 



because I did not want to sacri· 
fice this program's flexibility. 

If I could throw away the data 
array but still read data starting 
at some random point, I would 
have plenty of room in memory 
for all the Data statements and 
have the speed of direct access 
to any letter. 

I could not do this_conven
tionally; it reQuired some TRS.a<l 
trickery. 1 vaguely remembered 
reading something about a 
pointer in reserved RAM that 
points to the next byte of data to 
be read. I decided to save these 
values for the start of each block 
letter and store them in an index 
table like I used to store the 
starting locations for the letters 
in the data array earlier, and 
then POKE them back into the 
pointer as needed. Now the pro
gram fits in 32K of memory eas· 
ily with no processing delays. 
You can even make it fit in 16K 
by getting rid of some of the less 
important symbols. 

How II Works 

I dimensioned PS(100,2) as 
the index table. The dimension 
100 gives me room to store up to 
100 entry points. The second di· 
mension of 2 is there because 
the data pointer takes up two 
bytes (16639 and 16640) and this 
was the easiest way of storing 
them. To fill the PS index table, I 
PEEK at the two data pointers 
and store them in the next avall· 
able locations of the index ar
ray. After that, I read data until I 
find a number 1000, indicating 
the end of a letter. I then go back 
to the point where I store the 
data pointers. I continue search· 
ing for endpoints and storing 
the data pointer until the entire 
data set is indexed. Lines 15 and 
17 of Program Listing 1 do this. 

In lines 19-25, I input the ban
ner messages to be printed. 
Enter up to ten at once; you can 
do something else while the 
printer chugs away. 

To print the banner letter by 
letter, the program peels off the 
next letter from the input mes· 
sage and matches it with a letter 
in the string LS$. The letters in 
LS$ and the Data statements 
are in the same order. Therefore, 
if a letter matches the nth letter 
in LS$, the program must read 
the nth set of data. Lines 27-35 

Program continued 

,3,8,3,-31,J,-31,3,l,3,-31,3,-38,3,8,3,-Jl,J,-38,3,l,3,-31,3,-3B,3,8,3,-31, 
J ,-3111,3 ,e 
22B DA'I'AJ ,-31,3 ,-3B ,3 ,I ,3 , ....Jl ,3 ,-38 ,3 ,8,3 ,-31,3,-39,3 ,11,3 ,-31,3 ,-30 1 3,t,3, 
31,3 ,-38 ,3 ,8,3 ,-31,3 ,-3B ,3 ,8, t ,-3B ,31-2914,8,S,-27, 7,-27,4,t,6 ,-25 ,18 ,-24 ,5 
,l,-l,7,-22,13,-2B,7,9,-2,9 1 -l7,7,-l,18,-14,9,8,-2,l2,-ll,9,-3,l3,-7,l2,8 
238 OATA-3,39,-5,3B,9,-4,28,-7,28,9,-6,24,-ll,2S,e,-1e,1s,-22,1s,e,-13,9,-2 
s.~.e,1eu 
389 REM CAP C 
3HI DATA.... 25 ,2e,e ,-29 ,39,0,-l6 ,38 ,e ,-13 ,44,8 ,-11,48,e,-9,52,S,-7 ,22,-12 ,22 ,e 
,-6,16,-26,16,e,-s,13,-34,13,m,-4,ll,-49,11,e,-3,9,-46,9,e,~2,e,-se,e,e,-1, 
1,-st,1,1,-1,s,-se,s,e,s,-6e,s,e,s,-6e,s,e,4,-62,4,9,4,-62,•,e 
328 DATAl ,-64, 1, e, 3,-64,3,1, 4 ,-62, 4, e, 4,-62, 4,", 4,-62,',e,-1, 4,-6&,4,1,-1,4 
,-6&,t,e,-1,s,-se,s,1,-2,s,-s6,S,e,-2,s,-s6,s,1,-l,s,-st,s,1,-t,6,-s1,6,1,
6,5,-48,s,1,-1,6,-t4,6,t,-9,6,-4e,6,1,-11,6,-36,6,1,-13,7,-J1,11,e,-1s,s,-3
e,13,1,lHI 
4H RD! CAP D 
411 DATA] ,-64,3 ,8,J ,-64 ,3 ,I, 79 ,e,78 1 9, 711,1, 71,1, 71,1, 71 1 1,3 ,-64 ,3 ,1,3,-64 1 3 
,8,3 1 -64,3,&,3,-64,J,l,3,-64,J,l,3,-64,3,l,l,-64,J,l,J,-64,l,l,J,-6,,3,l,3, 
-64,J,S,3,-64,J,S,l,-64,J,l,l,-64,J,8,3,-64 1 l,8 
421 DATA3,-64,3,B,4,-62,4,8,-l,5,-58,5,8,-l,8,-52,8,9,-2,l2,-42rl2,l,-4,21r 
-21,21,e,-6,s8,a,-e,s4,~,-11,4s,e,-1s,t1,1,-1g,J2,1,-~4,22,1-1e11 
see RD! CAP E 

518 DATA3,-64 ,3 ,e ,3 ,-64 ,3 ,a, 7B ,I, 7B ,8, ;·e,tJ, 7111,e. 71!1,l ,71 ,. ,3 ,-38 ,4,-38,3 ,1,J 

,-38,4,-Je,J,e,3,-Je,4,-39,3,e,3,-3a,4,-3e,J,l!l,3,-31,4,-Js,1,e,J,-31,•,-3B, 

3,B,J,-Jt,4,-39 1 3 1 8,3,-39,4,-38,3,9,3,-38,4,-Je,3,B,3,-31,4,-31,3,B 

528 DATAJ,-J&,4,-38,3,S,3,-38,4,-38,3,e,J,-29,6,-29,3,l,3,-27rll,-27,3,B,3, 

-24,16,-24,3,8,3,-2,,16,-24,3,a,3,-64,3,e,4,-62,4,l,6,-S8,6rl,B,-54,8,i,13, 

-44,13,9,13,-44,13,8,llll 

6H REM CAP F 

611 DATAl,-64,3,8,3,-64,J 1 8 1 79 1 t,78,9,78,l,71,l,71,l,7t,8,3,-31,4,-31,3,l,3 

,-38,4,-31,3,1,-33,4,-31,3,8,-33,4,-38,3,1,-33,4,-38,3,8,-33,4,-31,3,8,-33, 

4,-38,J,8,-33,4,-31,3,8,-33,4,-3,,3,9,-33,4,-31,3,9,-33,4,-31,3,1,-33,4,-39

,3,8 

628 OATA-32,6,-29,3,1 1 -31,18,-27,J,8,-27,16 1 -24,3,B,-27,16,-24,3,l,-67,3,I, 

•66,4 1 9 1 -64 1 6,l,-62,8,l,-57,lJ,8,-57,13,l,l9BI 
799 REI'! CAP G 
111 DATA-31, 9 ,e ,-24 ,2 2, e,-19,32,1,-16, 38, a, -13, 44 ,e ,-11, 4e, e --9, 21, -11, 21, a 

,-1,1e,-2e,1s,e,-6,1s,-2e,1s,1,.5,11,-l4,13,t,-4,11,-4e,11,e,-3,le,-44,le,a 

,-2,9,-48,9,e,-1,a,-s2,e,e,1,-s6,7,B,6,-sa,6,e,s,-6B,s,e,4,-62,t,e,3,-64,3,

8,J,-64,3,1!1 

729 DATA3 ,-63 ,4,9,4,-62 ,4 ,e ,4,-62,4,9,-1,4,-6'1,4 ,e,-1,s ,-28,3,-28 ,3 ,111, .... 2,6, 

-26,J,-27,4,B,-3,8,-23,3,-26 1 4,8,-4,33,-25,4,B,-6,31,•2l,S,8,-8,29,-2B,S,B, 

-ll,24,-17,7,8,-ll,24,-16,14,B,-12,25 1 ~16,14,B,-34,3,B,-34,3,S,-34,3,e,1819 
see REM CAP H 
e11 DATA3 ,-64,3 ,s ,3 ,-64,3,e,11,1,1e,s, 79 ,e, 78,e,1e ,a,11,e,3,-le ,4,-1e,1,e ,3 
,-J1,t,-J1,J,e,-3J,4,e,-33,4,t,-J3,4,e,-33,4,1,-13,4,e,-33,4,t,-l3,4,e,-33, 
4,8,-33,4,t,-3),4,8,-33,4,1,-33,4,1,-33,4,8 
828 DATA) ,-38 ,4,-38 ,.3 ,1,3 ,-l9, 4,-311,3 ,8,71,I,78 ,8,79,9,19 1 1 1 71 1 9 r 78 ,8 ,3 ,-64 
,3,e,J,-64,3,&,leee 
989 REM CAP I 
919 DATl\3 ,-64 ,3, llf'3 ,-64 ,3 '", 78 ,e, 7B, 9,71,B, 71·",78 ,e, 7B ,I ,3 ,-64 ,3 ,8, 3 ,.-64 .3 
,e,uee 
1888 REM CAP J 
1010 DATA-14,14,'1,-10,28,B,-B,B,-2,12,B,-6,7,-6,12,B,-4,6,-~,12,B,-3,6,-ll, 
ie,e,-3,s,-14,6,e,-2,4,e,-1,4,1,4,e,4,e,3,e,3,e,3,e,3,e,4,e,-1,4,e,-1,s,e, 
1,1,e,-2,a,e,-2,1e,-ss,3,e,-J,13,-s1,J,e,-4,66,e,-s,6s,e,-7,63,9 
1820 DATA-9,61,B,-12,58,e,-l5,S5,B,-67,3,6,-67,3,e,1eee 
llH REM CAP K 
1118 DATA3,-64,J,B,3,-64 1 J,1 1 78,B,78,B,7B,8,79,l,79,B,78 1 9,3,-23,6,-35,3,B, 
3,-2s,6,-33,J,e,-3e,6,e,-32,6,e,-J4,7,B,-J3,11,e,-3B,16,e,-21,21,9,-23,2e,e 
,-2B,2l,-4,8,8,-16,21,-ll,7,9,-12,22,-16,7,e,3,-6,21,-22,7,-8,3,I 
1121 DATAJ,-3,21,-27,7,-6,3 1 9,23,-34,7,-3,3,e,28,-l9,7,~l,3,8,16,-4S,9,8,13 
.-~l,7,9,9,-57,4,&,6,-61,J,8,3,-64,3,&,3,-64,3,8,l888 
l2BB REii CAP L 
1211 DA.TAJ ,-64,3 ,e,3,-64,3,a,11,a,11,e,1e ,e,78,e,1e ,11, 1e ,e,1,e,J ,e ,3 ,e ,3 ,e, 
J,1,3,e,3,1,J,e,J,e,3,e,3,e,3,e,3,e,3,e,3,e,3,e,4,e,6,e,g,e,11,e,13,e,1ee1 
l3BB REM CAP II 
1311 DATA3,-64,J,e,3,-64,3,e,3,-64,3,e,3,-64,3,8,7B,B,7B,e,3,-6e,1,1,3,-s1, 
18,t,3 1 -52,15,8,3,-47,28,9,-45,25,9,-49,3B,B,-3S,3B,8,-39,3B,B,-2S,3i,B,-29 
,3e,0,-1s,3e,e,-1e,3e,e,-s,1e,e,3e,e,25,1,-s,1s,e,-11,1s,0,-1s,1s,e 
1328 0ATA-2e,1s,e,-2s,1s,e,-3e,1s,e,-3s,1s,0,-4e,1s,1,-4s,1s,e,-s0,1s,e,-ss 
,1s,e,J,-s1,1e,1,3,-6e,1,e,1e,e,11,1,1e,e,1e,e,1e,e,111,e,3,-64,3,e,3,-64,3,
e,ieee 
l4Be REM CAP N 
1411 DATA3,-64,3,&,3,-64,3,l,3,-64,3,1 1 3,-64,3 1 1 1 71,8,71 1 1 1 3 1 -6l 1 4,8 1 3 1 -68, 
1,e,J,-s1,11,e,J,-s•,13,e,-ss,1s,a,-s2,16,e,-t9,16,a,-•1,16,1,-44,16,1,-41, 
16,9,-39,16,l,-36,16,1,-34,16,8,-31,16,8,-28,l6,l,-26,l6,8,-23,l6,8,-21,l6, 
t,-18,16,1 
1421 DATA-15,16,l,-12,16,l,-18,l6,1,-7,16,8,-4,16,1 1 78,8,78,l,-67,3,t,-67,3 
,t,-67,3,8,-67,3,8,1818 
1!>11 REM CAP 0 
1511 DATA-31,8,1,-24,22,1,-19,32,1,-16,38,1,-ll,44,8,-ll,48,8,-9,21,-18,21, 
1,-7,18,-28,18,8,-6,15,-28 1 15 11,-5,13,-34,lJ,8,-4,ll,-41,ll,l,-J,lB,-44,18, 
e,-3,8,-48,B,8,-2,7,-52,7,l,-2,S,-s6,5,B,-l,4,-61,4,B,-l,3,-62,l,B,J,-64,3,
11,1,-6,,3,e 
1521 0ATA3 ,-64,3 ,1,3,-6• ,3 ,e ,3 ,-64 ,l ,1,-1,3 ,-62, 3 ,.,, ,-1,4 ,-68 ,4 ,e ,-2,5,-56, 5 
,e,-2,1,-s2,1,1,-3,e,-•e,a,a,-3,11,-•4,1e,e,-4,11,-4B,11,e,-s,1J,-l•,13,e, 
6,1s,-2a,1s,e,-1,1e,-21,1e,e,-9,21,-1e,21,e,-11,4e,e,-13,44,&,-16,Je,1,-19, 
32,B,-24,22,t 
1538 OATA-31,8 1 8,1818 
1611 REii CAP P 
1611 DATA3,-64 1 3 1 8,3,-64,3,l,78,l,71,l,78,8,78,8,78,t,78,l,3,-Jl,3,-29,3,I, 
3,-32,3,-29,3,l,-3S,3,-29,3,9,-3S,3,-29,3,8,-35,J,-29,J,t,-3S,l,-29,3,8,-35
,3,-29,3,9,-35,3,-29,3,8,-3S,l,-29,3,B,-3S,3,-29,3,l,-35,J,-29,3,I 
1621 DATA-35,t,-27,4,l,-35,S,-25,S,8,-36,6,-21,6,B,-J6,9,-1S,9,B,-36,13,-7, 
13,t,-37,31,9,-37,31,t,-38,29,1,-41,25,1,-42,21,8,-46,ll,B,lBB8 
1719 REii CAP Q 
1718 OATA-ll,8,8,-24,22,B,-19,32,l,-16,l8,1,-l3,44,B,-ll,4B,e,-9,21,-1B,21, 
e ,-7, 18,-28,18 ,8 ,-6 1 15,-28,15, e ,-5, 13, -34 ,13, B ,-.ti, 11,-49,11, B,-3 ,le ,-.fi4, 18, 
t,-3,8,-48,6,B,-2,7,-52,7,9,-2,5,-56,S,B,-l,4,-68,4,e,-1,J,-l4,l,-47,3,e,J, 
-16,2,-46,3,e 
172& DA.TAJ ,-16, 4,-44 ,3 ,&,3 ,-17 ,3 ,-44 ,3 ,e,3,-16 ,4 ,-44 ,3 ,e ,3 ,-15,5,-44 ,3,B ,-1 
,J,-lJ,6,-43,J,e,-1,4,-1e,7,~43,4,1,-2,s,-4,11,-41,s,e,-2,1g,-4e,7,e,~1,11, 
-39,e,e,-J,16,-3a,1e,1,-4,1J,-3a,11,1,-3,15,-J3,1.ti,e 
1731 DATA-1,2e,-2a,1s,e,-1,24,-21,1a,1,3er-l8,21,a,1,-4,48,e,s,-s,46,0,4,-1 
2,1e,1,-1,2,-16,32,e,-2,2,-2e,22#e,-3,1,-21,g,1,1eee
1818 REM CAP R 
18!8 DATAJ,-64,3,B,3,-64,3,8,78,B,78,l,78,t,71,e,1e,1,7e,e,3,-32,3,-29,J,e, 
3,-32,3,-29,3,B,-35,3,-29,3,8,-35,3,-29,3,8,-JS,3,-29,3,9,-35,3,-29,3,8,-35 
,3,-29,3,t,-35,3,-29,3,1,-35,3,-29,3,8,-35,3,-29,3,B,-35,3,-29,3,I 
l82t OATA-34,4,-29,3,9,-33,6,-27 1 ,,B,-32,8,-25,5,8,-31,12,-2lr6r8,-27,l8,-l 
s,9,1,-23,12,-1,13,-7,13,e,-13,21,-3,31,e,-8,2s,-4,31,1,-6,26,-6,29,e,-t,26 
,-11,2s,1,-3,24,-1s,21,e,-2,21,-23,13,s,-1,11,e,-1,e,1,1,a,s,e,4,e,3,0,-1,2
,t,-1,3,8,-2,2,S 

Progrsm continues 
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Program c:ontmved 
1831 OATA-3,2,1,-4,l,t,llll 

Hll Rl'!I! CAP S 

19ll DATA28,-28,9,l,17,-26,18,l,-2,l2,-26,23,t,-5,7,-26,27,l,-4,6,-27,29,I, 

-3,5,-28,31,l,-2,5,-28,16,-4,13,l,-2,6,-28,13,-ll,ll,l,-l,4,-28,lJ,-l5,8,I, 

-l,4,-27,13,-18,6,t,4,-27,13,-21,5,1,4~-26,ll,-22,4,l,3,-26,14,-23,•,• 
1921 bAT~J,-26,ll,-24,4,l,3,-2~,13,-26 1 3 1 1 1 3 1 -25,13,-26,3 1 1 1 ,,-23,13,-27,l, 
·~-1~3,-22,13,-27,4,1,-l,4,-21,14,-27,4,9,-l,6,-17,14,-27,4,t,-2,7,-14,14,-
28,4,8,-2,g,-11,15,-21,5,9,-3,10,-6,l7,-27,5,8,-J,33,-26,6,I 
19311 DATA-4 ,31,-26 ,6 ·" ,-s ,29 ,-26, 5,1,-7 ,25 ,-26 ,5 ,1,-9,21,-26I11,1 ,-ll ,16 ,-2 
1,16,8,-lt,11,-27,19,8,1881 
2811 !IBM CAP T 
.:illll DATA-57 ,13 ,,.B ,-57 ,13 ,I ,-61 1 11,l,-153 1 7 ,1,-65, 5,1,-66, 41 1,-67 1 3 1 1,-67 1 3 1 8 
,-67,3,8,-67,l,1,-67,3,l,-fi7,3,8,-157,3,l,3,-64,3,l,3,-64,3,l,71,l,71,l,71,I 
,11,1,7a,1-11,1,3,-64,3,l,3,-154,J,l,-67,l,1,-67,3,1,-67,3,l,-67,3,l,-67,3,I
,-67,3,1 
2121 DATA-6,,3,l,-66,4,l,-155,3,l,-63,7,l,-61,ll,l,-57 1 13,t,-57,13,e,1111 
2111 RDt CAP U 
2111 DATA-67,3,l,-67,3,l,-l5,55,l,-ll,59,l,-8,152,l,-6,154,l,-5,65,l,-4,66,I,
-3,15,-49,l,8,-3,llr-54,3,8,-2,9,1,-l,8,l,-l,8,l,-l,7,t,7,l,7,l,7,l,7,l,-l, 

6,t,-1,1,1,-2,7,1,-.:11,a,1,-3,8,-56,3,l,-4,9,-54,3,1,-s,11,-52,3,1,-1,11,-4g,

3,1 

2121 DATA-ll,59,l,-15,5S,l~-67,3,l,-67,J,l,-157,3,l,-67,3,l,llll 

2211 R1!11 CAP V 

2211 DATA-67, 3,1 ,-61, J ,1,-65 ,5 ,I ,-61,9,1,-57,13 ,1,-53 ,11,l,-4' 1 21,1 1 -0,25, 

l,-tl,2,,-2,3,l,-31,2t,-6,3,l,-33,2t,9,-29,2t,l,-2S,2''''-21,2',l'-l7,2'''' 

-13,24,l,-5,28,l,29,t,-S,21,l,-9,ll,f,-l3,l2,9,-l7,l2,l,-21,12,I 

2221 DATA-25,12 1 1 1 -29,12,l,-33,12,t,-37,l2,l,-'l,12,-lt,3,t,-,5,12,-ll,3,I,

-•9,lJ,-5,J,l,-53,13,-l,3,t,-57,l),1,-62,8,1,-66,4,t,-67,3,l,-•1,],l,-•7,), 

1,1111 

2311 RDt CAP II 

2311 DATA-61,3,t,-67,3 1 1,-6t,6,l,-S1,13 1 11 -51,21,l,-,3,27,l,-37,33,l,-31,,I 

,1,-24,41,-J,3,l,-17,39,-ll,J,l,-lt,••,•,-4,41,l,37,t,-5,25,l,-ll,l6,l,-l5, 

15,1,-19,1s,1,-24,1•~1,-2g,14,1,-J4,1J,-21,3,1,-J7,1~.-16,3,t,-42,13,-11,5, 
1,-47,13,-1,9,1 
2321 DATA-Sl,lt,l,-Sl,19,l,-47,23,l,-43,27~1,-38,27,-2,3,l,-l4,26,-7,3,t,-2 
9,21,1,-25,27,l,-21,27,l,-l~.27,1,-11,21,1,-1.21,•.-l,27,l,25,t,-7,l5,l,-li 
,14,l,-15,15,1,-21,l•,l,~25,l4,l,-29,15,l,-34,l4,l,-31,14,I 
2331 DATA-tJ,13,-ll,3,l,-•7,l,,-6,J,l,-51,l,,-2,3,1,-56,14,t,-61,ll,l,-es,s
,l,-67,3,1,-67,3,1,-67,3,1,1111 
2Ut R1!11 CAP l 
2418 DATA3 ,-64 ,3 1 1 1 3 , ....6. ,3 ,1,3 ,-62, 5,1,3 ,-61, 7 ,1,3 ,-57, ll,I ,4 ,-53 ,13 ,I,7 ,-4 
a,15,s,3,-1,s,-44,11,a,3,-3,6,-JB,21,1,1,-6,5,-34,22,1,3,-8,6,-2e,21,-2,3,1 
,-14,5,-24,21,-4,3,8,-16,6,-18,21,t,-19,S~-14,21,l,-21,6,-8,21,l,-24,5,-4,2
1,1,-26,24,1 
2421 DATA-28,21,1,-26,19,e!-2l,21,l,-21,21,•,-1e,26,l,-l6,21,-4,&,l,-l3,3t, 
-ll,6,l,-ll,2t,-15,5,t,-e,21,-21,5,1,1,-3,21,-25,5,-ll,3,l,J,-l,lg,-31,6,-8 
,3,l,21,-3~,S,-6,3,8,19,-41,6,-3~l~l,16,-45,S,-l,3,t,13,-Sl,7,l,ll,-S5 1 4,I, 
9,-58,3,f 
2,31 DATA6 ,-61,3 ,8, 41 -153 1 3 ,11,3 ,-64,3 ,I ,3 ,-64 1 3,8,1188 
2511 111!11 CAP Y 
.:11511 DATA-67,lfl,-67,3,l,-66,,,l,-63,7,l,-61,lf,f,-57,13,1,-SS,lS,l,-52,18, 
l,-•9,21,l,-46,17,-4,J,l,-43,18,-l,-41 1 18,l,-37,18,l,3,-31,l8,l,3,-2B,l8,I, 
46,l,43,l,4t,l,38,l,35,l,3•,•·3,-28,6,l,3,-31,6,l,-37,5,l,-41,5~•,-42,6,l,-
45,6,8,-48,6,8 
2521 DATA-51,6,-1e,1,1,-5,,6,-7,3,1,-57,6,-4,J,l,-68,6,-l,3,e,-,3,7,8,-6~,5 
,1,-67,3,a,-67,l,a,-67,3,e,-67,3,e,1111
2till RF.Ill CAP Z 
2611 DA.TAI ,-54,15I1,4 ,-51,15 ,I, 7 ,-54 ,9 ,1,11 ,-54 ,6 ,, ,13 , ...53 ,4 ,. ,16,-51,3 •• ,1 
9,-48,3,1 1 3,-2,17,-4~,3,l,3,-4,18,-42~3,l,3,-7,17,-41,3,l,3,-ll,l7,-37,3,I, 
3,-13,17,-34,J,l,3,-16,17,-31,3,l,3,-l~,17,-28,3,l,3,-22,17,-25.,3,l,3,-2S,l 
7,-22,3~• 
2621 DATA) ,-21, 17 ,-19,3 ,8,3,-ll ,17 ,-16, 3,I,) , ....34 ,17 ,-ll ,l ,l,3 ,-36 ,11,-11,J, 
l,3,-39,17,-B,3,8,3,-42,17,-5,3,l,3,-45,17,-2,3,l,3,-48,19,l,3,-51,l6,l,4, 
52,l4,l,15,-53,ll,8,9,-53,8,l,l5,-51,5,l,l5,-S3,2,l,lll8 
2781 llER BLA!liSPACE 
2711 DATAl,I •• ,I ,t,e, 1,1,s,1,1,1 ,1 •••••• ,. ,1 ,1818 
2818 RElt l 
2811 DATA4,-5),3,f,4,-53,3,l,6l,l,62,l,63 1 1 1 65,l,67 1 1~79 1 1,4,l,•rlrllll 
2911 llElt 2 
2919 DAtAl,-lB,ll,8,8,-31,l8,l,12,-26,ll,-3,8 1 1 1 l4 1 -24 1 ll,-7,6 1 9,16 1 -22,ll 1 
-9,6,t,11,-2,~,-22,9,~12,5,e,11,-4,s,-22,6,-ls,4,1,11,-5,5,-43,,,e,11,-6,s, 
-43, •,•,1e ,-7 ,;,-o12 ,5,1 ,11,-e,6 ,-41, ,,e,11,-a,1,-4fl ,,. '" ,1e ,-9, 1 ,·-4• ,4 ,1 ,11, 
-11,8,-38,t,I 
2928 DATAll ,-11, 9,-38,3tI,11,-11,9,-36,4I.I11, -12 I 9 I -35, 3, I ,lt, -13, 9,-33, 4 I 

1,11,-14,9,-31,5,l,11,-14,11,-2a,5,1,11,-15,11,-25,1~•,1e,-16,12,-21,1,1,11 
,-17,12 1 -11 1 11,l,ll,-18,15,-6,18,l,11,~l9,37,l,ll,-21,35,1,ll,-2.:il,31,I 
293t DATAll,-23,28,9,-2,ll,-23,21,1,-7,8,-26,ll,l,-l2,3,l,lfll 
UH Rl!ll 3 
3111 DATA-ll,7,-36,7,1,-7,12,-32,12,1,-5,15 1 -31 1 15,l,-4,4,-2,11 1 -31,lf,-2,4 
,1, ....3,4,-4,8,-32,8,-4,4,1,-2,4,-7,4 1 -36,4,-7,4,1,-2,3,-61,3,1,-l,4,-61,4,I, 
-l,3,-62,3,l,-1,3,-29,4,-29,3,1,3,-31,4,-31,3,1,),-31,4,-31,3,1,3,-Jl,4,-31
,3,1,3,-31,.,-31,3,t 
3121 DATA4,-29,4,-29,4,l,4 1 -29,4,-29,4,l,-l,3,-29 1 4 1 -29,3,l,-l,,,-28 1 4 1-28, 
4,1,-l,5,-27,4,-27,S,1,-2,5,-25,6,-25,5 1 1,-2,6,-23,B,-23,6,l,-3,7,-19,12,-l 
9,7,l,-4,B,-15,16,-15,9,l,-4,13,-6,24,-6,13,1,-5,31,-l,29,l,-6,28,-3,27,I 
3131 DATA-8,25,-s,2s,1,-11,21,-9,2l,1,-14,15,-l3,l7,l,-l9,6,-21,8,l,llll 
3111 Rl!ll ' 
3111 OA"l"A-24 ,1,1,-24I3 ,11,-24 ,5,9, ... 24, 7 ,1,-24 ,3 ,-2 ,4 ,, ,-24 ,3 ,-4,4,1 ,-24 ,3 ,-cs 
,4,l,-2•,3,-8,4,l,-24,l,-ll,4,9,-24,3,-l2,4,l,-2•,3,-l4,4,l,-24,3,-16,4,l, 
24,3,-18,4,l,-24,3,-21,4,l,-24,3,-22,•,•,-24,3,-24,4,1,3,-21,3,-26,4,l,3,-2 
l,S,-28,4,1 
3121 DATA6l ,t,63 ,I itC55 ,1,67 ,1,159,1,71,1,3 ,-21,3 ,1,3 ,-21 1 3 1 1 ,-24 ,3 ,I ,-24 ,3 ,I, 
-23,s,1,-21,9,1,-16,l9,1,-16,1i,1,1111 
3211 Rl!ll s 
3211 DATA-ll,7,1,-6,13,1,-4,5,-l,ll,l,-3,4,-3,ll,l,-2,4,-5,8,-lS,33,l,-l,,, 
-8,4,-19,31,l,-1,l,-33,3,-17,ll,l,-l,3,-3,,4,-l5,ll,l,3,-36,4,-l4,ll,l,3,-3 
7,4,-13,11,l,3,-l7,t,-13,11,1,3,-la,4,-12,11,1,3,-3a,4,-12,11,1,4,-31,4,-11 
,11,1 
3221 DATAt,-Je,•,-11,11,1,-1,l,-38,4,-ll,ll,1,-l,3,-37,S,-ll,ll,f,-l,4,-36, 
4,-12,11,t,-l,4,-35,5,-12,ll,1,-l,5,-33,6,-12,ll,1,-2,5,-31,7,-13,ll,l,-2,7 
,-26,9,-13,ll,l,-3,8,-l9,13,-l4,lt,l,-4,ll,-ll,l7,-l5,ll,l,-5,36,-l6,l8,t 
3231 DATA-6,33,-18,ll,l,-7,31,-21,ll,l,-9,25,-23,ll,1,-l2,l9,-28,ll,1,-lti 1 9 
,-u ,4,1,1188 
3311 R1!11 6 
331111 DATA-28 ,16 ,8 ,-21, 29 ,I ,-1• ,41 ,I ,-9, 48,1 ,-6,53 1 1,-4,57 ,8 ,-3 1 21,-9,5 ,-8,l 
7,l,-2,14,-21,•,-16,9,l,-l,ll,-22,4,-19,7,l,-l,ll,-.:il6,4,-21,6,l,-l,8,-29,4,
-21,6,1,1,-11,•,-21,5,1,5,-34,4,-21,s,1,•,-35,4,-22,4,1,3,-31,4,-21,5,e,3, 
37,4,-22,4,1 
3321 DATA4,-36,4,-22,4,l,4,-l6,4,-22,4,l,5,-34 1 4 1 -22,4,l,6,-.32~5,-22,4,8,-l 
,6~~29,6,-22,4,1,-l,B,-25,8,-ll,4,-6,4,l,-2,ll,-19,ll,-18,8,-3,4,l,-3,l3,-8 
,17,-9,ll,-l,4,l,-4,36,-l8,14,l,-5,34,-12,ll,8,-7,31,-l5,7,8,-9,27,8,-ll,22 
,1,-14,13,1,1199 
HU RDt 7 
3411 DATA-56,3,l,-56~11,l,-59,ll,l,-68,ll,l,-61,ll,1,-61,11 1 1,14 1 -46,ll,l,2 
5,-3s,11,1,J1,-2t,11,e,3s,-2s,11,1,3a,-22,11,1,11,-a,23,-1g,11,1,2,-26,16,

Program continues 

POKE PS(n,1) and PS(n,2) into 
the data pointer. 

After that, the program reads 
the data and uses It to control 
printing until it reaches a 1000 
(end of letter Indicator). Then it 
cycles back and repeats the en
tire process with the next letter . 

How To Use It 

After you load and run the pro
gram, it will pause for several 
minutes while the computer 
reads through the data and sets 
up Its Index table. Eventually the 
computer will ask you to input a 
message. Remember to shift for 
small letters. A cent sign is 
available by typing a shift @. 

After you enter the message, the 
computer will ask you for a print 
character. The computer will 
print the entire banner using this 
character unless you specify 
Corresponding (by pressing 
Enter). Corresponding means 
that each character in that ban
ner will be made up of its corres
ponding printed character. For 
example, the A wilt be made up 
of As, the 4 printed in 4s, and so 
on. The computer will then ask 
you for the next message. If you 
want no more banners, type 
END as the next message. 

After you input all the mes
sages, the computer will print 
the banners. It also constantly 
displays exactly what it is doing 
on the video screen so you can 
keep track of how much remains 
to be printed without digging 
through the printout. 

This version of the Super Ban
ner program will run on any ten 
characters-per-inch, six lines
per-Inch printer because I am 
not using any of the fancy con
trol features in my 737. The pro
gram is designed for 9 1/2 inch 
printers and will not center ban
ners on a tractor printer with 
which you use 14 7/8 Inch paper. 

The Alternate Version 

Program Listing 2 shows an 
alternative version of this pro
gram, Super Banner II. Only the 
program listing is shown be
cause the data it uses (and its 
principle of operation) are iden
tical to the Super Banner pro
gram's. This program uses some 
of the Centronics 737's special 
functions to produce smaller, 
denser block letters about half 
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Let your TRS-80'"1 do the proofreading on 
your SC RIPSI T~ text files!' 

Features of this program include: 

1 single sided 40 track drive .. . . 
2 single sided 40 track drives.. 

drives) 
$1695.00 

1895.00 
. 1820.00 
. 2145.00 
2175.00 
2395 .00 
. 115.00 

1 dual s ided 40 !rack drive 

• Complete dictionary maintenance in 
c luding the addition and de le ti o n of 
words. 

• Menu driven for ease of operation. 

2 dual s ided 40 trac k drives . . 
2 single s ided 80 track drives. 
2 dual sided 80 track dflves 
with AS· 232 C Add . 

• Spelling Checker 
• FREE expanded dic tionaries avail 

able, depending on your 
storage capabil ities. 

The above computers include 
80 Version 2 .0 . 

NEW LOWER PRICE $59 .95 

NOTE: These Model Ill computers contain Apparat 
installed disk drives and memory. They are warranted 
by Apparat, Inc. for 90 days. 

MISCELLANEOUS SUPPLIES 
DISKETTES 

Double dens1 ty ·soft sectored-replacement guaranteed. 
p1otected. (5'1•" only) 
Verbatim Datahfe 5 '1•" 40 track ......... ..... . .. .. . . 
Apparat's No Name 5y," 40 track . . ........ ...... . . 
Verbatim Datalife 8" model II ... ........... . . . 

PAPER 

Spindle/ Hub 

$24.95 
$19.95 
$39.95 

9 Yi 'x l 1'' blank white. tractor teed paper. full bO• 15# or 20# ... $24.95 
14"i '•11" green bar. tractor feed paper. full box... .. . . $34.95 
3'1>"• 15/16" tractor feed mai ling labels .. . . . $ t 9.95 

OTHER 
5'1•" plastic library case . . .. $ 1.95 
8" plas1ic hbrary case ........... .. .. .. ... .. . . ... , . _......... $ 4.95 
5"•" Flip-sort . . ........... . ........ , .. , ...... , . , .• , $18.95 
B" Fllp·sort. . ........... . ........ .. ... . ........ $31.95 
16K memory k its ......... . . .. . .. . .. . .... ....... .. .... ... ..... 519.95 

SPECIAL · FREE GRAFTRAX 
with EPSON M X-80 Printers 

MX·80 $499.00 

MX-80F/T $575.00 
with Graf1rax. add $79.95 

MX-100 $775 .00 
Printer Cables $24.00 

(Specify Com puter Type) 

WE ALSO STOCK OKIDAT'A & NEC PRINTERS 
CALL FOR PRICES 

ASSORTED ITEMS OF INTEREST 
MICRO CLINIC. Mod I $24.95, Mod fll $29.95 

The ultimate in memory & disk diagnostics 
MEAL MASTER , Mod I & Ill Disk $24.95 

meal plann ing & g rocery shopping aid 
FLEXTEXT/ 80 1requi res G raf trax) 134.95 
ullilize the additional fea tures of the M X-80 

printers under model I & Ill scripsit 
MICRO ACCOUNTING SYSTEM , 1479.00 

Interact ive GIL. A/A. A/P & checkbook manager 
UNl·TERM / 80, $89.00 

Universal term inal program that takes advantage 
of the extended NEWDOS/ 80 commands 

BASIC BETTER & FASTER BOOK , 123.95 

NEW LOWER PRICES ON 
TAN.DON DISK DRIVES 

Complete witll power supply, chassis & configured for 
TAS·80 Model I or !II 

• Single sided 40 track .................. $285.00 
• Dual 40 or Single 80 track ........ ... .. 5415.00 
• Dual sided 8D track.. . . .......... . $515 .00 
• Speclal - 2 Dual sided 80's . . .. .. .. _.. . 5999.00 

IADOS ALMOST 1 5 MEGABYTES OF STORAGE 
TO AD D MOD I OR A MOD Ill/ 

MODEL I DOUBLE 
DENSITY PACKAGE 
Converts a standard TAS·80 Model I 
to Double Density. 
Apparat Doubler &NEWDOS/80 V 2.0 

..-See List ol Advertisers on page 354 

Version 2.0 

The most soph isticated DOS ever pro· 
duced for the TRS-80"' Models I and Ill. It 
provides the user with "MAINFRAME" 
power on a " MICRO". 

Some Features available are: 
• Jobstream Control Language 
• Mod I/ Mod 111 Diskette interchangab11ity 
• Double Density Support on Model I 
• Pagenat ion of BASIC list ings on th e screen 
• Basic program single stepping 
• Dynamic variable man ipulat ion 
• Mult iple arr ay sort s w1lh BASIC CMD 
• Complete technical suppart provided 

All this plus much more for only 

$149.00 

lnfoftbdd 
Sofrw•rr.: Reporl Card 

NEWDOS/ 80 
Version 2.0 •~ 1 ! 

~ ~ ~ ! 
Performance 0 0 0 121 
Oocume.nu.llo n D D 0 '3 
l!.ooeof llM QQ l;3Q 

Error HandUnlC D 0 0 '21 
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APPARAT'S PROM BLASTER 
An eprom programmer lor all 25 X X and 27 X X chips. TRS-80" 

MOD I & 111. ............................. ..................... $149.00 

CABLE .......................................................1 17.95 

BUS EXTENDER 
mini version with 2 card &lots and no enclosure ••• , , •• ••• I 69 .95 



I Pro~ram continued 
16 ,11 ,e,-32 ,14 ,-14 ,1a ,11 ,-36 ,12 ,-12 ,1e,e ,-39 ,11,-11,11 ,1 ,-42 ,9,-g ,11,e ,-4s,e 
,-7,11,.1!1 
3'21 DATA-48,6,-6,ll,e,-sB,6,-4,18,l,-52,S,-3,18,l,~54,•,-2,18,e,-s6,14,l,-
58,12,l,-61,ll,f,-62,S,e,-64,6,t,-67,3,l,-68,2,8,lll8 
35111 !WI 8 
3518 DATA-ll ,9,-31r7 ,I ,-8,15 ,-23 ,13 ,9 ,-ti ,19 ,-18,19 ,9 ,-5, 8,-5, 9,-13, 23 ,9,-4, 
6,-11,1,-1e,13,-6,1,e,-J,s,-1s,6,-a,1e,-14,4,e,-2,s,-1s,5,-6,1e,-16,•,•,-2, 
4,-21,4,-4,9,-19,4,l,-l,4 1 -23,4,-2,9,-21,4,B,-l,4,-24,l4,-22,4,I 
3521 DATA-l,l,-26,12,-24,4,8,~,-2fi,l2,-24,4,B,3,-28,11 1 -25 1 4 1 8 1 3 1 -27,ll,-2S 
,4,8,3,-27,lt,-26,,,8,3,-26,ll,-27,3,B,4,-25,11,-28,3,8,4,-24,ll,-28,3,8,-l 
,4,-23,ll,-28,3,6,-l,4,-22,13,-26,4,l,-2,4,-21,l3,-26,3,l,-2,5,-l9,lB,-l,4,
-25,3,8 
3531 DATA.-3, 5,-17 ,11,-3,3,-25 ,3 ,8,-3,6,-15 1 18 ,-5,3,-23 ,3 ,1,-4,7 ,-11,11,-7,4 
,-28, 4, I ,-6"", 8 ,-5 ,12, -18, 6 ,-15 r 5 r I 1 -8 1 22 ,-12, 51,-7, 7, I ,-19 1 18,-16,19 1 I,-12,13 
,-21,1t,1,-16,1,-26,1,e,1111 
JUI RD! 9 
3618 DATA-43 ,13 ,e ,-37 ,22 ,e ,-34,27,1,-11, 7 ,-15, 31 ,11,-s,11,-12 ,1• ,, ,-6", 14 ,-11 
,36,l,-S,4,-l,11,-9,17,-8,13 1 11,-4,4,-3,8,-18,lt,-19,18,t,-3,4,-6,4,-ll,8,-2 
5,8,8,-2,4,-22,6,-29,6,8,-l,4,-22,5,-32,6,l,-l,4,-22,4,-34,5,1,4,-22,4, ... 36,
4,8 
3621 DATA4 , .. 22 ,4,-36, 4,1,4 ,-22 ,.4 ,-37 ,3 ,8,5 ,-21, 4 ,-37 ,3 ,1,-1, 4,-22 ,4 ,-35 1 4,• 
,-l,5,-21,4 1 -34,S,l,-2,5,-21,4,-31,7,l,-2,6,-28,4,-29,8,1,-3,6,-21,4,.-26,l9 
,1,-4,7 ,-19 ,, ,-22,13 ,1 ,-6 ,9 ,-16, 4,-17,16 ,e ,-7 ,17 ,-e,5 ,-9,21,1 ,-9,57 ,e,-11, s 
3,8,-ll,48,t 
36311 DATA-1' ,0 ,B ,-2t r 29 ,9 ,-26 ,16 ,t,1188 
J7U Rl!J! I 
3711 DATA-31,8,l,-24,22,l,-19,32,t,-16,38,l,-l3 1 44,l,-ll,48,1,-9,21 1 -l8,21, 
l,-7,18,-29,18,l,-6,lS,-28,lS,t,-5,l3,-34,l3,lr-4rll 1-41,ll,8,-3,ll 1-44,ll, 
t,-3,8,-48,8,l,-2,7,-52,7,B,-2,5,-56,5,8 1-l,4,-68,4 1 1,-l,3,-62 1 3,1,3,-64,3,
9,3,-64,3,11 
3728 DATA-l,3,-62,3,8,-l,4,-61,t,l,-2,5,-56,S,l,-2,7,-S2,7,l,-3,8,-•8,8,lr-
3,ll,-44,ll,l,-4,ll,-48,ll,9,-5,13, - 34,13,l,-6,15,-28,1S,l,-7,18,-21,1B,I, 
9,21,-11,21,1,-11,4e,e,-13,44,e,-15,3s,1,-19,32,1,-l•,22,1,-l1,e,1,1111
3911 REI! SM A 
3BJ.I DATA-5 1 6,1,-2, 11, I ,-1,12 ,I ,-1,13,-12,5,1 1 15,-9,11 1 I 1 16 1 -1 1 12 1 1 ,6 ,-4, 7 1
-6" 1 14 1 1 ,4 ,-7, 7 ,-6 ,8,-3 ,3 ,1,3 ,-9,7 ,-7 ,4 ,-5,3 ,1, 3 , ...11,5 ,-16 ,3 ,I ,-1,l ,-ll ,S,-l 
6 ,3 ,8 ,-1,3 ,-12 ,S,-16 ,3 ,8 ,-1,3 ,-13, 5,-14 1 4 ,8 ,-2 ,3 ,-13 ,4 ,-13 ,5,1 

3821 DATA-2 I 3 ,-14, 4,-18, 6, I ,-3, 3 ,-14, 4,-6 .. 9,1, 38, I, 37I1,36 ,8 ,35 ,t,. 33, I, 31,. 
,lHI 
3911 RDI SM B 
39!1 DATA-67,3,8,-67,3,l,71,l,-l,69,8,-l,69,l,-2,68,l,-2,68,l,-3,67r8r-413r 
-25 ,3 ,1,-3 ,3 ,-27 1 3 ,B,-2, 3 ,-29 ,3 ,I ,-1,3 ,-31,3 ,9,J ,-33 ,3 ,I ,3 ,-34 ,3 ,I 
3921 DATA3 1 -34,3,l,4,-32,4,8 1 -l,4,-Jl,4,8,-l,6 1 -26,5 11,-l,8,-22,8,l,-2,l2, 
l2,l2,t,-3,34,l,-4,32,l,-6,.28,l,-8,24,1,-ll,18,l,-15,11,lrllll 
4111 R!ll SPI C 
4111 DATA-ls,11,1,-11,1a,1,-s,l4,l,-6,lB,l,-4,32,.l,-3,34,.l,-2,l2,-l2,l2,l, 
1,8,-22,8,l,-l,5,-l6,5,l,-l,4,-ll,4,l,4,-32,4,l,3,-34,J,I 
4921 DATA3 ,-34 ,3 ,. ,3 ,-34 ,3 ·" ,4 ,-33 ,3 ,Iii ,4 ,-32 ,J ,•,-1,3,-32 ,3 ,I ,-1,4 ,-31 ..... I 
-l,4,-18,4,-7,t,8,-2,4,-15,8,-4,4,l,-2,5,-l3,l8,-l,5,8,-3,5,-l2,14,l,-4,5, 
12,ll,l,-5,6,-l2,6,l,llllnu Rl!ll SM D 
4111 DATA-15I11I1,-11, 18, I ,-8,, 24 ,. ,-6 I 28, I ,-4, 32 ,I, -l, 3 4 •• ,-2, 12,-12,12 •• , 
1, 8,-22 ,8,1 ,-1,6 ,-26 ,6 ,B ,-1,4 ,-31 ,4 ,1,4 ,-32 ,4 ,I ,3 ,,-34 ,3 ,8 
4121 DATA3 , ...J4, 3,1,-1,3,-32 ,3 ,a ,-2 ,3 ,-38 ,3 ,a ,-J ,.J ,-2s,1 '" ,-3 ,67 ,a ,-2,6e,e , 
2,,e,1,-1,69,e .-1,59 ,e ,1e ,1,-61,3 ,1,-61,J ,e,1eee 
4211 R!PI 611 E 
4211 DATA-15'lIllI1,-11, 18' I ,-8, 24,1 ,-6 ,28 ,11,-4 ,Jl, B,-3, 34 ,• ,-2 ,12 ,-3, 3,-5,12 
,t,-l,8,-8,3,-11 1 8,l,-l,6,-18,3,-13,6,l,-1,4,-l2,3,-l5,4,l,4,-l3,3,-l6",4,I, 
3,-14,3,-11,3,e 
4221 DA.TAJ ,-14 ,3 ,-17 ,3 ,I ,3 ,-14 ,3 ,-16, 4,& ,3 ,-14 ,3 ,-15 ,4 ,8 ,3 ,-14 ,3 ,-13 ,6 ,B ,-1 
,3,-lJ,3,~11,e,1,-1,3,-13,3,-1,ll,l,-lt3r-l3,2B,B,-2,J,-12,19,B,-2,4,-ll,17 
,l,-3,4,-ll,15,8,-4,,,-9,l2,l,-S,4,-8,9,B,ll99 
4311 Rl!ll Sii F 
4311 DATA-38,4,1,,-38.', I' -J e' 4, I, J ,-35, 4, I I 3 ,-JS t 4, e 'S2 ,. ,59 I 8, 63,. r55 ,1,67 
,t,6e,1,3,-3s,t,-2•,1,1,3,-35,4,-22,s,1,-38,4,-24,4,l,-Je,t,-2s,J,1,-J8,4,
11,t,-11,3,8,-51,e,-1,3,1,-se,11,-4,4,B,-se,11,1,-s1,14,1,-sJ,9,1,1e1e 
UH REI! SM C 
4411 DATA2118,-3,2,-S,4,-13,6,l,2811,-1,6,-2,7,-7,14,l,2188,4,-l,l4,-2,18,8 
,2•11,3,-3,35,l,2111,J,-l,7,-l,28,l,2111,3,-3,6,-5,26,l,2BBl,J,-3,6,-5,9,-7 
,ll,8,2111,3,-3,5,-4,6,-14,B,l,2111,J,-J,6,-4,4,-18,5,9,2iBl,J,-3,6,-3,4,-2 
l,4,1 
4421 DATA2118,3,-3,6,-3,4,-22,4,l,2811,3,-3,6,-3,3,-24,3,t,2ee1,3,-3,6,-3,3 
,-21,2,-2,3,l,2181,3,-3,5,-3,,,-l9,7,l,281e,3,-3,6 1 -3,4,-21,7,l,28BB,3,-3,6 
,-4,t,-21,a,1,2e11,J,-J,6,-•,6,-1s,1,-1,5,a,2e1e,3,-3,6,-s,9,-1,1e,-4,5,• 
4438 DATA2HI ,4,-1, 7 ,-6 ,25 ,-4 ,5,8 ,21se ,12,-1 ,23 ,-4 ,8,1 ,21H ,11,-9,21,-4,19, 
l.,2111,-1,9,-ll,19,-5,lB,8,21Bl,-2,7,-l4,lS,~8,8,l,2111,-4,3,-2B,6,-l5,4,t, 
UH 
4519 llf!ll Sii H 
4519 DATA3,-64,J,t,3,-64,3,B,1B,8,79,l,78,l,7B,e,1e,e,1t,8,3,-27,5,8,3,-29, 
•,l,-3l,4,l,-34,4,&,-3s,4,9,~J6,3,l,-37,3,l,-J1,3,1,-J6,,,e,-3s,5,e,-33,~,e 
,-27,12,8,38,l,37,8,35,B,J3,9,31,t,25,8,3,l,J,l,18B8 
46H REii 511 l 
4611 DATA-37 ,3 ,8,3,-JJ ,4 ,I ,3 ,-31,6 ,l,41,-l3,4 ,I ,48 ,-11 ,8 rl ,41,-11r19 1l,41,
ll,ll ,I ,41,-ll ,8,l, 48 ,-13 ,4,8 ,3 ,I ,3 ,8,118e 
4711 II.BM SM J 
4711 DATA-4,B,1,-1,1J,,,2se0,-4,I6,e,21e1t-3,5,-2,11,1,21e1,-2,•,-s,e,e,2ee 
1,-l,4,-8,,,1,2111i1,4,B,2011,3,8,21Bl,3,8,211S,4,8,211t,-l,4,-37,3,S,21BB,-l 
,7,-34,3,1,2111,-2,•1,-13,4,a,2111,-2,43,-11,e,1,2111,-3,42,-11,1e,1,4e,-1e
,11,1,-2,38,-11,8,1 
4nl DATA-8,32,-lJ,4,l,llH 
OU Ila! SI! J 
4811 DATA3 ,-64 ,3 ,I ,3 ,-64 ,J ·"I111,1, 7B ,e, 78 ,a,79 ·" r 71,1 I''·" ,3 ,-12 ,4 ,, ,3 ,-14,
4,l,-19 1 4,l,-19,6,8,-17.r9rlr-15,13,l,-l3,12,-l,4,8,-ll,13,-J,4,.8,-9,l3,-7,4 
,l,-7,13,-ll,4,-2,3,l,3,-2,ll,-l4,4,-l,3,t,3,-l,l2,-l8,6,l,l4,-22,4,l,l2,-2 
5,3,1,11,-27,3,1 
4821 DAt'A8 ,-29 ,3 ,I ,6 ,-31,3 ,1,4 ,I ,3 ,1,3 ,I ,1811 
UU RJlll Sii L 
4918 DATA-67,3,l,3,-6J 14,t,3,-62 15rlr78,8 171 18,71,8,71,l,71,8,711l 13,l,3,8,
1111 
5..9 RDI SM II 

5911 DA'l'A3 ,-34,3,1,-,-34,3,1,41,1,U,I 148 ,f ,41 19 141,1 ,41,B ,3 ,-31 ,4 ,t,J ,-31 r 
4,lr-35,3,1,-36,3,1,-37,3,1,-37,3,1,-36,•,1,3,-32,s,e,.3,-29,a,1,41,e,39,e,3 
g,I!3 9 ,8, 3 8 ,It36, I 

5121 DATA3 ,-31 1 4,S,3 ,-32,3,B ,-36 ,3,1,-36 ,3 ,I ,-37 ,J,B,-37 ,3,1,-36 ,4,9,-35 ,5, 

e,-12,a,1,41,1,41,9,39,e,39,1,3e,1,36,l,3,e,3,e,1ee1 

5111 REii SM N 

5111 DATA3,-34,3,l,3,-34,3,l,41,8,41,l,~1,l,41,l,.41,t#4f,8,3 1 -31,f 1 8 1 3 1 -31, 

4,l,-35,3,l,-36,3,f,-37,3,1,-37 1 3,8,-36,,f,l,~JS,S,8,-32,8,l,41,l,39,8,39,I, 


39,1,38,1,36,1,3,&,3,&,1818 
5211 REM SM 0 
s211 DATA-1s,11,a,-11,18,1,-8,24,l,-ti,28,e,-4,32,e,-J,34,t,-2,12,-12,12,e, 
1,e ,-22,e,1 ,-1,6,-26 ,5 ,1 ,-1,• ,-JI ,4 ,1 ,4 ,-J2, 4,1,J ,-34 ,3 ,e 
5221 DATA] ,-34 ,3 ,1,4 ,-32 ,4,t,-1,4 ,-31, 4,1,-1,6,-26 ,6 •• ,-1,8,-22,8 •• ,-2 ,12 , 
12,12,1,-3,34 ,l,-4 ,32 ,I ,-6, 28,8,-8,24,e ,-11,1s ,1,-1s ,11,1.1111 
5311 Rf.JI SM P 

Program continues 

the size of those produced by the 
standard version. In line 19, 
change to the 132-character-per· 
line mode. In line 43, I simulate 
printing at 12 lines per inch by 
printing a carriage return and line 
feed and then a half line feed re
verse. If you have a 12 lines-per
inch mode or a method of doing 
half line feeds on your printer 
you should be able to run this 
version. 

Customizing the Character Set 

You can easily change letters 
or even replace a few characters 
with pictures just by changing 
or replacing the Data state· 
ments for that character. The 
number system I use works as 
follows: positive numbers print 
that many characters, and nega· 
five numbers print the absolute 
value number of spaces. For ex
ample, -10 prints ten spaces. 
Zero is the end of llne Indicator. 
It prints a carriage return and 
line feed. 2000 indicates a start 
at the left margin Instead of in
denting five spaces. Unless pre
ceded by a 2000, all lines have 
five blank spaces in front of 
them. The 2000 code provides 
descenders on letters such as p 
and g. 1000 is the end of letter 
data indicator. The program wlll 
begin the next letter of the input 
string when it reaches a 1000. 

For example, the string 10, 
-10,5,0,1000 prints ten char· 
acters, ten spaces, and five 
more characters all on the same 
llne. The 1000 indicates the end 
of the data. 

If you decide to type in the 
program listing, be sure the Da
ta statements are exact, or you 
may end up with some rather 
odd-looking letters. Type in the 
Remark statements between let· 
ters as you go just in case you 
make a mistake or want to 
change something. The time 
you may save is well worth the 
time spent in typing them. Also, 
the very last letter before the 
double quote in line 10 is sup
posed to be a shift @, but it ap
pears as a grave accent. • 

Ron Bafewski has a degree Jn 
computer science from Penn 
State University. His hobbies in
clude home computers, com
munity theatre, amateur radio, 
and model railroading. 
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For TRS-80 Models I and m 

Introducing the Lowest Cost 


Hard Disk System Ever . • 

Laredo's LS525. 


5 million I 
of on-line storage. 

Al $1995.00 affordable hard disk This coupled with proven '\vinchester" ware can run on. It provides features 
slorage is now wilhm your reach technology is what we mean by relia · that can make the LS525 look like 

The LS525 hard disk syslem is bility and speed. one big SM byte drive or four small 
easier to use 1han your printer . .. We also provide a user friendly J .25M drives or whatever you like . 
just plug it in switch it on 11nd TRSDOS compatable opera ting system 
your disk storage problems are over in which <111 of your existing soft The LS525 is a compact (less than 
forever. one half cubic foot) ··color-keyed" 

The LS525 gives you unhe<ird-of package that will fit perfectly next 
speed <md reliability. For starters to your TRS80. So ii your tired of 
we built a "mainfr<!me like" control · seeing "Disk Space Full" .. ... 
ler tha l can de tect disk surfoce de · 
fee ts and relocale the data to al 
lernate tracks. Talking abouf speed .. . there's no excuse . 

the LS525 can access files JO times 
faster than your noppy. 

Call toll free and order yours now. 

(800) 538-5137 
Inside California call (408) 980-1888. 

• Model I or Ill host adapter $250 & LOOS $160 extra, specify when ordering. 
(LOOS Includes hard disk driver and Formatte~ 

larczclo )V)tczm) tnc . 
.mass storage for personal computers. 

Laredo Systems Inc. 2264 Calle De Luna. Santa Clara, California 95050 
.-53 TRS-80 and TRSDOS are tradernarks of Radio Shack a Tandy Co 

.-See List of Advertisers on page 354 80 Microcomputing, May 1982 • 287 



MO Df . L I or 111 Di sk 

PILOT 
*only 'b ~\J . lJ) * 

* Debug Pa ckage d ispl ayt' all flags a n d 
cooman ds before they execute .

* 8reak Xey En.t.ble / Disable 
Ir One Comma nd itivokation. !'iay be an AUTO 

command. 
*File ChaininK. A comp le te t1ys t e1n f r crru AUTO 

t o ex.it.
* LAST RES PONSE alwa ys a vail a b l e fo r J\,Dnp 

Use. File, et.c . c orrmands. 
• Uses UPPER or l ower case f o r all c ommands ,
* Command / Mo difier order no t i mp<.ir tant.
* All e xtra sp a c es ignored ,
* F A S T - All ZSO Ma chine c ode.. 
* Less poverfu l than the SHACK 1 s Pi lot but a 

l o t: mon~ frlendly to t.he autho r and 
the uaer (and a l i tLle ..:heaperl) . 

TINY PASCAi' Disk MoJ 

. j, 19.95. 
- requ i res Tl~Y PASCAL. 

* D1SK s torag e o f PROGRAMS an d PCODE 
* DISK 1/0 f rom p rograms 
* LINE Pk l NTER. con-rna nds 
* COMPil.ER c an uee al t e l".' nace 1'AB L£S or 

compiler PCODE. 

Pereonal chec k• Ok. 
Pilot includes many 

s ample pr ograms. 

Barke r Softwar e 
P , 0 , Box 53lJ 

Achene , G e3Q~ ~4 

CCA OMS 

for 


TRS-80 MODEL II 


N-f Major enh81'1cemenls to the 
highly raled CCA Data M81'1agement System 
are now B¥all11ble on TRS-80 Model II. Ad
••nced leetures like custom screen layouts, 
reletlonlll ...rches, data calculatlon•. 
lndealng and dllta interchange with other 
system• ere standard. 

CCA OMS glYes you une•celled pro-
ductlYtty aids tor data entry, Ille re-lonnal
Hng, 81'1d report generation. For in•l•nce. 
several dlffer11nl reports may be batched, 
and CCA OMS even autornales TRSDOS 
multi-copy dl•k spooling. 

CCA OMS offers unprecedenled ver
llltHlty and llexlblllty-up to 64 fteldll. end all 
may be indeaed--any number of custom 
ac:reen layoul• or reports lor each llle--1 D 

levvls ol sorting (Machine language of 
course!) 

CCA OMS costs only $225.00. Order trorn: 

f/S assqciates, inc. 
r-:jCfo dato "f•O r 1u~rn0ri ! d avEr1v(1r-.ew.t 

FIS Associates- 1116-A 8th Street, Sulle 121 
Manhattan Beach, CA 90266. (213) 374-7544 

..... J92 Callt Res add 6 -,,'lrii Tax 

• TAS 80 tS. a tradema~ of Tandy Corp 

Program con tmued 

5Jle OATA21Bl,3,-39,3,e,2eee,J,-39,3,e,2eee,4s,e,2eee,4s,e,2eee,45,0,2e11,4 
5,e,2eee,45,i,2&88,45,e,2eee,J,-14,3,-2e,3,e,2919,3,-13,3,-22,3,e,-11,3,-22 
,3,8,-18,3,-24,3,9,-lt,3,-24,3,t,-lB,3,-24,J,8,-18,3,-24,3,l,-lB,4,-22 1 •,1,
-11,5,-18,5,1 
532& DATA-11,9,- le, 9,8 ,-12, 26 ,8 ,-13 ,24 ,e ,-1s ,21 ·" ,-11 ,16 ,e ,-22 ,6 ,8 ,18ee 
54QO REM SI! Q 
5410 DATA-22 ,6, e,-11, 16, 1,-1s, 2e, ill ,-13, 24 ,e ,-12 ,26 ,a ,-11,9 ,-1&,9,e ,-11,5 ,-1 
e,s,e,-1e,4,-22,4,1,-18,3,-24,3,8,-1B,3,-24,3,9,-1i,3,-22,3,e,-11,3,-22,3,e 
,-12,3,-21,3,1,-13,4,-16,4,e,21ee,,2,e,211e,43,e,211e,43,1,21e1,44,9,2aae,4 
4,B,2118,45,1 
542e DATA2111,J,e,2eee,3,1,1e0e 
5500 REM SI! R 
55le DATA-31, 3, e,3 ,-33, 4 ,e ,3 ,-Jl ,6 ,e, 41!!1,e ,-4e ,e ,-48 ,8 ,40 ,0 ,4&, e, 41i!l ,8 ,3 ,-26, 4, 

e,3,-28,4,e,-32,4,B,-33,4,1,-J4,3,B,-35,3,e,-3e,4,-l,3,e,-2s,1e,9,-21,ll,e, 

-27,18,B,-28,8,8,-31,4,1,1911!1 

5689 REH SM S 

5618 DATA-3 ,18,-15, 5,0,-3 ,s,-14 ,HI ,e ,-6 ,J ,-14 ,14 ,e ,-4 ,3,,-15,16 ,e ,-2 ,3 ,-16, l 

7 ,B,-l,3,-16,8, - S,6,l,-l,3,-15,7,-le,3,8,3,-15,7,-12,3,S,3,-14,7,-13,J,e,3,, 

-13, 7 , - 14,3,e,3,-12,1,-1s,3,e,-1,J,-18, 7 ,-l6,3,8,-1,6,-5,8,-16,3,9,-2,11,-1 

6,3,1 

5628 DATA-2 ,16 ,-15, 3 ,e ,-3 ,14 ,-14 ,3 ,B, -.5,11 ,-14 ,8,8 ,-7 ,,5,,-1.5,11 '" ,1888 
5708 REM SM T 
5718 DATA-47,3,9,-41,3,,1,-47,3,e,-47,3,S,-47,3,B,-8,42,e,-6,~5,B,-4,•8,8,-3 
,51,9 ,-2, 54 ,e , - 1, 59 ,e ,,8 ,-39 ,3 ,e ,6 ,-41,3 ,e ,s ,-42 ,3 ,e ,5,-42 ,3 ,1 ,-1, s,-41,3 ,e, 
-2, 4 ,S ,-3, 4 ,e ,-4 ,3, I ,-5 r3, 8,-6 ,3 ,9 ,-7 ,3 ,e ,-9,1,8 ,1981 

5899 REM SM U 

5811 DATA-37 ,3,8,-31,3 ,B ,-4,36, 1,-2,.38,B ,-1,39,e ,-l ,39,,9 ,-1,39 ,1,41!1,e,8,e ,5 

,& , 4,8 ,3, e, 3, 1,-1,3, s,-2,3 ,1,-2,4,-31,3,ll ,-3,.a,-31,3,a,4e ,1,4.a,e,41 ,s ,48,8,

4B,8,4B,8,3,l,3,e,1ee9 

59U REii Sii V 

5918 DATA-14 ,-9 ,-14 ,3 ,8 ,-11,-1& ,-le ,3 ,e ,-21, ...9 ,-4,6, e,-31,9 ,e , ...29 ,11,e,-25, 

15 ,e ,-22 ,1s,9 ,-19 ,21,8 ,-16 ,18,-3 ,3 ,e ,-13 ,18 ,-6 ,3,0,-9,19 ,8 ,-6,19 ,e ,-3 ,19 ,1, 

19,9,16,t , -3,11,0,-8,8,8,-12,1,e,-16,1,-14,3,e,-2e,1,-1e,3,1,-23,7,-1,3,e, 
21,1,-3,3,e 

5928 DATA-3e, i1,a ,-34 ,f:i ,1,-31,3 ,8 ,-37 ,3 ,e ,-31,3 ,1, ...31 ,3 ,e,1eee 

61111 REH Sii W 

611 e DATA-31, J, e,-37, 3 ,e ,-35 ,5 ,8 ,-31,9 ,e ,-2a ,12 ,e ,-2s ,15 ,e,-22 ,1e ,e,-19 ,21, 

e,-16,lB,-3,J,e,-13,lB,-6,3,1,-9,19,9,-6,19,8,-J,lt,e,19,e,16,e,-J,11,e,-6,

Hl,1,-18,9,il 

6&2e DATA-14, 9 ,-14, 3, e, -17, 18 ,-le ,.3, 1,-21, 9 ,-4 ,6 ,e, -25 ,15 ,.a ,-29, 11, e,-2s ,15 

, 1, -22, 1 e,8, -19, 21, e, -16, 18 ,-3, 3, e,-13, 18 ,-6 ,J ,e ,-9, 19 ,& ,-6 ,19, • ,-3 ,1g,t,19 

,9,16,8,-3,11,e,-e,e,e,-12,1,e,-16,1,-14,3,1,-2e,1,-1e,3,e,-23,1,-1,3,1,-21 

,7,-3,3,8 

6138 DATA-3e ,11,8 ,-34 ,6 ,e ,-31,3 ,e ,-37 ,3 ,e ,-37 ,3 ,e ,-37 ,3, a,1101 

6191 REM Sii X 

6118 DATA3,-34,3,9,3,-34,3,t,3,-33,4,S,3,-32,5,l,4,-29,7,8,6,-2S,9,8,3,-l,4 

,-21,ll,8,3,-J,4,-17,13 1 1,3,-5,4,-13,ll,-l,3,l,3,-1,4,-9,ll,-3 1 3,1,-l2,4,-5 


,11,1,-14,4,-l,ll,S,-16,12,9,-l6,l8,B,-14,l8,9,-12,13,l,-le,11,-1,5,l,•B,ll 

,-6,4,9 

6l2B DATA) ,-3 ,11,-1e ,4 ,-6 ,3 ,e, 3 ,-1,11,-14 ,4 ,-4 ,3 ,e ,13 ,-18,4 ,-2,3 ,8,11,-22 ,l 

,-1,3,e,9,-26,5,e,1,-29,4,e,s,-J2,J,t,4,-J3,J,1,3,-34,3,e,3,-34,3,e,1111 

6299 R£I! SM Y 

6218 DATA-37 , 3 ,e ,-31,3 ,e ,2188 ,-3 ,4 ,-34 ,4 ,II ,21111n ,-1,B,-31,6 ,I ,2188 ,11,-26 ,9, 

e .2s00 ,le ,-23 ,12 ,e ,2eee ,9 ,-22 ,1• ,e ,2eee ,-1,6 ,-22 ,16 ,1,2ee1 ,-2 ,4 ,-21,14 ,-1,3 

,B,2898,-3, S,-17,14,-3,3,8t-l,5,-12,13,8,-3,6,-7,l2,9,-6,6,-2,12,8,-9,l.5,8 

6221 DATA-12,1e,t,-1s,s,8,-11,s,e,-2e,s,e,-22,6,-9,3,e,-25,s.,-1,J,e,-28,s, 

''3'111,-Je,6,-1,J,e,-33,1,e,-36,4,e,-37,3,1,-31,3,1,-37,3,e,-37,3,1,1eee 

6381 ~ SH Z 
6310 DATAl,-28,ll,1!!1 1 4,-25,ll,8,6,-27,1,1,8,-21,5,1,18 1 -26,4,9 1 12,-25,3,8.15 

,-22,3,e,3,-l,13,-21,3,B,3,-3,13,-18,3,S,3,-5,13,-16,3,8,3,-1,13,-14,3,B,3, 

-9,13,-12,3,9,3,-12,12,-19,3,1,3,-14,13,-1,3,8,3,-16,13,-5,3,1!!1,3,-18,13,-3, 

3,0 

6328 DATA3 ,-2e ,13 ,-1,3, e,3 ,-22 1 15, e,3 ,-24 ,13 ,e,4 ,-26 ,11 ,8 ,5,-21,a,e,1 ,-21 ,6 

,1,11,-2s,•,1,11,-21,2,e,1eee 

6419 REM • 

6419 DATA-3,4,8,-l,8,l,18,8,18,S,-1,8,8,-3,4,1,llSS 

6508 REM r 

6510 DATA2088 ,1,-12 ,4 ,1 ,288e ,-1,1,-9 ,a ,8 ,2e9e ,-1, 2 ,-1,19 ,e ,2000 ,-2,4,-4,19, 

e, 21ee ,-4, 15,8,-1,13 ,1 ,-4,8 ,8, u1ee 

66118 RDI I 

6~1~ DATA-3,•, - 46,14,e,-l,8,-2l,39,s,1e,-1e,51,e,1e,-19,5e,e,-1,8,-21,39,9, 

-3 ,4,-46,14 ,8 ,18li!ll 

67e0 REM \ 

671& DATA.1,-41, 4 1 i'I, 4 ,-48 ,13 ,e , ... 1,7 ,-33 ,19 ,e ,-4 r7 ,-29 ,6,-3,14 ,ii ,-8,6 ,-25 ,4 , 
18 , 12,i ,-ll ,6 ,-22 ,4 ,-13 ,18 ,8 ,-l4 ,ti ,-2e ,3 ,-16 ,8 ,B ,-11, 71-l6141-l7, 7 ,8,-28,7, 

-15 ,3,-19,S,li!l,-9,7,-8r6r-13,4,-l7,5,8,-5,15,-1,fi,-ll,5,-1S,S,9,-3,9,-3,7,-8 

,6,-le,~,-11,6,li!I 

6128 DATA-2,s,-11,6 , - 9 ,6 , - 9,7 ,-4, e,e,-1,s.,-1s,s,-1e ,6 ,-8,17 ,8,-1,5,-11,4,-1 

2,7,-S,7,-2,3,8,-2,5,-11,4,-14 1 1,-13,J,e,-2,7,-16 1 4,-11,6,-9,4,8,-3,9,-14,4 

,-19,fi,-6,4,e,-4 , 11,-11,4,-22,6,-4,3,8,-5,1•,-6,s,-2s,6,-2,J,0,-1,22,-29,9, 

e, .... 9.19,-33,1,e 

613& 0ATA-12,1s ,-38,5,e,-16,s,-44,2,e,1eea 

688B R£I! $ 

6810 DATA 28,-28,9,9,17,- 26,18,e,-2,12,-26,23,e,-5,7,-26,27,B,-4,6,-27,29,9, 

-3,5,-2B,31,e,-2,5,-2e,16,-4,13,a,-2,4,-2e,13,-11,1s,e,-1r4,-28,l3,-15,8,1, 

-1,4,-21,13,-1e,6,e,4,-21,13,-20,s,e,4,-26,13,-22,4,e,J,-26,14,-23,4,e 

6828 DATA3,-26,13,~24,4,B,2Bll,-2,16,e,2eee,-2, 76,8,4,-23,13,-27,3,8,-l,3,-
22, 13 ,-21 ,4 ,8 ,-1, 4 ,-28 ,14 ,-21 ,•,9 ,-1 , 6 ,-11,14 ,-21 ,4,e ., -2,1,-14, 14 ,-28 ,4 ,e , 
2,9, - 11,1s ,-21 ,5,lil ,-3, ie,-6 ,11,-21 ,5,11,-J ,33,-26,6,8 

6838 OATA-4,31,-26,6,l, - 5,29,-26,5,8,-7,25,-26,S,8,-9,21,-26,ll,D,-ll,l6,-2 

7,16 ,1!!1 1 -14,18, - 27,19,B,lBIB 

6908 R£I! • 

691e DATA-1e,1e,e,-1e,1e,e,-11,10,0, -10,1e,-1e,1e,e,-1a,1~,-1e,1e,e,-18,1e, 

- 1e ,19 ,e ,-Ht ,1e,-10, le, e ,4,-6 ,1e ,-1e ,18 ,e ,22 ,-8 ,1e ,e,41,e ,-4 ,46, e,-18, le ,-2 

,2a,e,-10,1e,-1e,1e,-1,9,e,-18,1e,-11,11,e,-1e,1e,-11,1e,1,-1e,1e,-1e,1e,e, 

-Ht, 11 ,-Ht,18,9 

15929 OA'l'A4 ,-6, le,-18, u1 ,e ,22 ,-8,18 ,a ,41,e ,-4 ,46 ,e ,-11, 10,-2,28,1 ,-10, ie ,-1e 

,1e,-1,9,e,-1e,1e,-10,10,e,-1e,18,-1e,18,1,- 1e,1e,-10,1e,1,-1e,10,-1e,1e,e, 

-Je,1e,1,-3e, 1e,e,-38,1e,1,1eee 

7eil0 REM & 


1e1e DA'l'A-22, 1 , e,-10, 16 , liJ ,-15 ,22 ,1,-12 ,21 ,1,-1e,31,8 ,-8 ,11 ,-s,11,e,-6 ,16 ,-1 

5,6,-ll,7,S,-5,14 1 -28,S,-6,14,8,-4,12,-25,4,-2,19,9,-3,19,-29,25,9,-2,g,-39

,21 ,8,-l,8,-29,31,9,-l,6,-2e,18,-8,8,e,-1,4,-21,18,-16,4,B,4,-2S,2e,-1e,J,e 


7B2i DATA3,-23,lB, - 2,4,-11,3,e,3,-2i,l8,-6,4,-lS,3,l,J,-17 ,18,-le,4,-12,4,e 

,-1,J,-11,1e,-14,s,-6,7,e,-1,3,-11,1a,-19,14,e,-2,3,-6,1e,-24,g,e,-2,J,-4,1

7,S, - 3,3,-l,16,1!!1,-3,17,1,-4,13,S,-3,ll,8,-2,9,8,-l,ll,1!!1,-l,6,-l,6,-ll,),f,6

,-3,7,-9,J,l,S 1 -6 1 7,-6,4,S 

1938 DATA4 ,-18,6 ,-3, 5,B,3 , -14 111,1,-1,3 1 -16 1 8,1,-2,4,-11,5,&,-4,5,-15 ,4 ,18 , ... 


7,6,-12,3,e, - 11,2,-12,3,e,1eee 

7180 REM ' 

7119 DATA-54,13,8,-55,14,8,-57,13,B,-59,ll,&,-61,8,8,-63,4,8,leBe 

72BI RDI ( 

1219 DA'l'A-26,1a,1,-22,26,s,-1e,34,9,-1s,4e,e,-12,46 , 1,-9,52,e,-1,21,-14,21, 
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•• 

Progrsm conrinuerJ 
1,-5,15,-31,15,l,-J,ll,-14,ll,l,-2,7,-52,7,l,-l,5,-58,5,l,J,-tl,3,l,llll
7311 REii ) 
7311 DAfk3 , ....154, 3, I ,-1,5 ,.-51, 5, I ,-.2, 7,-52,1rI,-3,11,-41 1 11 1 1 1 -5, 15,-31r15 ,Ir 
-7,21,-14,21,l,-9,52,l,-l2,46,1,-l5,41,l,-l8,3f,l,-22,26,l,-2,,l.,l.llll 
7 411 Riii I 

7 '11 DATA.-3, 4 ,-211i, 4 ,I, -1, 8,-22,8,I 1 11,-21 1 11 ,t ,lt, -21, 11, I ,-1, I ,-l2, I 1 I ,-3, 

4 ,-26 ,4,1,UU 

7511 REii * 

7511 DATA-26,4,-ll,3,t,-24r7r-7r7 1 1,-23,t,-5,t,1,-23 1 9,-5,ll,1 1-24 1 j,-J,ll,

1,-26 r 7 , ....3,9,8,-27,15 ,-2,7 ,t ,-29 ,s ,-1,6, 1 ... -1e,1,-1, 1,-1, 1,-1,t ,, ,-11,11,-5,.2 

,-1, 2, ...e;,11, I ,-15,41 1 I,-15 1 41, I ,-16, 11,-5, 2,-1, 2 ,-8 1 11 1 1,-18,4 ,-8, I ,-1 1 4,-t 

,4,1 ,-28 ,5 ,-1,g ,, 

7528 DATA-26, 7 ,-3 1 7 r I ,-25, S, -3, t, I ,-23, 11,-J ,11, I ,-22, 11, -5 111, I ,-22, lt ,-5, 

9 ,1,-.23, e,.-7,1 ,1,-26 ,t ,-11,J ,1 ,1111 
76H RBI! 
7611 DATA-25, 11,'I ,-25, 11,I ,-25,11,1,-25r11,I ,-25 ,11,I ,-25 ,11,1,-25 ,11,t ,-2~ 
,11,1, -25, ll •• ,-25 , 11, I ,-25, 11, I ,-25, 11,. ,-25, 11, I ,-25,11,. ,-25 ,u,. ,-25, 11 
, I ,-25 1 11, I ,-25 ,11, I ,1111 
77fl REM • 
7711 DATA-21 111 1-ll,ll,l,-21,ll,-ll,11,l,-21,ll,-lt,ll,l,-21,ll,-ll,ll,l1-2 
I ,11,-11,11 11,-21 ,11,-11 ,lt,1 ,-21,11,-11 ,11 ,I ,-21 ,11,-11,U,f ,-21 ,U,-11, U 
,1,-21,11,-11,11,1,-~1,11,-11,11,1,-~1.11.-11,11,1,-21,11,-11,11,1,-21,11,
ll,U,t 
7729 DATA-28,ll,-ll,11,1 1-21,ll,-ll,11,l,-21,11,-11,11,1,1111
7811 REM I 
7811 DATA-24,21,l,-ll,32,l,-14,12,-ll,ll,l,-llrlr-21,7,l,-l,t,-J7,6,l,-7,5, 
-43 ,5,-I ,-5 ,.c ,-11!1,15 ,-15 ,5,f ,-3 ,.6 ,-1' ,27 ,-11, ~.1. ,-2,4,-12,Jl ,-11,.5,1, ..1, ,,.... 1 
2,36,-ll,4,l,-l,3,-12,38,-ll,4,l,3,-12,•l,-ll,4,l,l,-12,13,-15,.12,-11,3,1 
7821 DATA3 1-12, 8,-26, 6 ,-12 ,3 ,I ,3 ,-12, 5,-JI, 5 1 -12, 3, I ,3 ,-13 13,-JJ 1f ,-U ,3,I1 
-1,3 ,-12 ,3 ,-12,3 ,-13 ,3 ,I ,-1 ,J ,-14 ,3 ,-21,J ,-14 ,3 ,I ,-2 ,l,-7 ,,3 ,-11,3 ,1,-J,3 , 
.5 ,44 ,-11,l 1 1 ,-4 ,3 ,-3, '5 ,-9 ,4,1,-5,3 ,-2 ,•5,-1,4 ,I ,-Ii 1 1,-J,48 ,.-1 1 4 1 f ,-9, '' ,-5
,s,1 
7831 DATA-ll,4,-44 1 5,l,-ll,3 1 -41,6,l,-12,5,-ll,9,l,-l4,ll,-l5,ll,l,-l7,32,.I 
,.-22,11,1,uee 
79U Rl!ll r 
79!1 DATA211f 11 1-l2,4,-l6,4,l,2111,-l 11,-9,l,-l2,l,f12111,-l,2,-7,llr-ll,ll 
,1,2111,-2,.c,-•,1•,-11,11,1,2•1•,-•,15,-12,.a,1,-1,13,-1•,•,1,-•,1,1,1111 
8111 REI! + 
8111 DATA-31,ll,l,-31,ll,t,-31,11,l,-ll,ll,l,-31,ll,l,-31,lf,l,-31,ll,lr-31 
, 19,. ,-31 ,11 ,1,-15,41,. I ,-15, •• , I ,-15, 41, I ,-15 I ,. ,-15 t 41 •• ,-15, ..... ,-3•, 11 
, I, -31, 11 ,I, -31, 11, I ,-31 1 11 1 1,-31,11, I ,-JI, 11 , 1,-31,11 ,I ,-31, 11, I ,-11, 11, I,
1111 
8111 Rllll I 
8111 Dl\Tl\3,l,6,l,-3,6 11,-6,6,8,-',''l'-l21f 11 1-15,5,l,-lli6rlr-Jl,6,l,-2f,6 
,e,-27 ,5,1,-ll ,6 ,1, ...33 ,8 ,1,-38 ,, ,I ,-39,.8 ,.t,-42 ,e: ,I ,-45,ti ,1,-41,1 rl ,-!l ,11!5 ,Ir 
-s4,5,1,-s1,1,•,-8•,8,1,-&J,6,1,-6,,4,1,.-1t,1 , 1,1111 
8211 REii ? 
8211 DATA-53 ,8 ,1,-51,12,1 , - 51 ,U,-1,3,1,-51,ll ,-J ,J ,1,-51,1,-4 ,3,1 ,-9) ,f ,-7 
,J,1 1 -3,4 1 -S8,3,l,-l,B,-57,3,l,ll,-ll,17,-Jl,9,l,ll,-ll,J3,-21,l,l 1 ~1,l,-23 
,14 ,-16,' ,t,-3 ,4,-29 ,.15 ,-t,9,1 ,-39 ,21,1 ,. ... 41,26 ,t,-4l ,2l,l,-fi5 ,11 •• ,-4'7 , ·19 ,1 
,-51,8,1,1911 
8311 RD! > 
8311 DATA-15,4,-32,.•,l,-16,4,-31 1 4,l,-17,4,-21,4,l,-ll,•,-2frfi1lr-l8,5,-24r 
5,l,-19,4,-24,4,t,-21,4,-22,4,l,-21,4,-21,4,l,-22,4,-11,,,l,-23,,,-l•f•'•' 
23,4,-l,,4,1,-24,&,-l,,4,l,-2S,4,-l2,4,l,-26,4,-ll,4,•,-21,4,-1,,,1,-17,5,
6,S,l,-l8,4,-11!5,4,I 
8321 DATA-29, 4 ,-4 ,4 ,1,-31 1 4 ,-2, 4, I ,-31, I, 1,-31, I, I ,-32 ,fi ,I ,-33, 4, I ,-34 r 2 r Ir 

1118 
BUI REii < 
8'18 Dl\?A-34, J 1I 1-33, 4, I ,-32, 6, I ,-31, I, 1,-31, 8 ,I ,-31 , f ,-2, f, t ,-2' 14 ,-4, f 1 I, 
-28, 4 1 -(i, 4,I ,-21, 5 ,-5, ~,I ,-;n, 4 ,-1, 4, I ,-215, 4 ,-11, 4, I ,.-15, 4 ,-12, 4, I ,.-24 1 4,-1 
4, 4, 1,-23, 4 ,-16 1 4,t ,-23, 4 ,-15, 4, I ,-21, 4 ,-18,' ,I , ...21 ,4 ,-JI, 4, I ,-21, 4i ,-22, 4, I 
,-19,4,-J4 1 4,I 

8421 DA'rA-18,5,-24,5,1,-18,4,-26 14,1,-17,4,-28,4,l,-16,t,-31,4,l,-15,f,-32,

4,t,llH 
85U RBI! CENT SIGN BY SHIF'r f 
8511 Dl\TA- 25,21,1 1-21 ,JI ,I ,-16 ,38,I ,-13 ,4',1,-11, U,I ,-, ,SJ ,1,-7 ,22,-ll,22 r 
1,-6,16,-26,16,1,-5,13,-34,13,l,-4,ll,-41,ll,l,-3,P,- 45,9,l,-l,l,-91,l,l,-l 
,7,-54,7 , 1,-l,5,.-58,5,t,5,-61,5,1,5,-51,S,l,4,-&2,4,l , 2111,-l,71,I 
8521 DAT~2919,-l,78,l,2tll,--l,78 , t,211&,-l,71,l,4,-82,4,1,4,-12,4,1 1 -1 1 4,-8 

~~:1~6:~:~1~;~~:a~s:i::j:i~~~~~,:~:~;::~~~·~'::;:ii~:;~1:;;~;~!i~!;~~~•:t1~
f,-15,5,-3f , 1J,l,llff 

lRDl****•auPEl-l!iANNBR II•**** 
3 11111 n ROii BAL!WSltI 
11 CLU\R5111D!FINTA-Z1DIIUIG$ (11) ,SC$ (11) ,PS(ltl ,2) 1L8$•"A.c:lllFGllIJIUUIOPQltS 
'l'!JvWXYI 1234567 Ufabc~et9hijklmnopqutuvnyz., ! Uh'(} 1•-•t1+/ ?><'• 
12 NL•85 
1' NF•l 
15 CL81PJIIllT"JDST A llINUTE, PLEA5E."1PRIN'l1PRillT1FOllK•l'l'ORI.1PS ( l,l)•PBEK ( l6 
639) :PS (I, 2) •PEEK( 156'1) 
17 R~LP1IFLP•llllTHENNEXTltELSBGO'l'Ol? 
19 LPRINTCHR$(21 ) 7CBR$ ( 21) 1PO!Ui:•l'l'Olf 1PRill'r"INPUT l!BSSAGI " 11tr 1 IRPU'ntG$(l)1 
Ir"G$ (][) <> 0 J:N0°'1'11ENSC$ (I ) ... 1INPUT"PRillT CHARACTER ( ZNT!ll FOR COQESPOJIOING 
) "1SC$(lt) : PRiii'!' 
21 1FftG$ (1t)•"END"THBRlt•lt-l1GO'l'025 
23 NEXTlt 
25 Nll•I 
27 FORJ:A•l 'l'OM!I 
28 CLS1PRIN'l'"START MESSAGE"rltA1" ••> "1MG${1tA) tPRill'l' 
2 9 FORICB•lTOL£N(MG$ (KA)) :PRIN'l'llID$ (11G$(1tA) ,1tB,l ) 1 
31 Ll$•MID$(MG$(KA) ,KB , l ) 
33 FORJ:T•lTOLEN(LS$):IFL1$•MID$ (L5$,KT,l)TBENGO'l'035ELSEN!XTKT1PRill'l'"!RROR I 
N MESSAGE • rMG$ (ltA) 1 STOP 
35 P0~£166J9,PS(ltT , l ) 1POKE16648,PS(KT,2) :REA.OLP 
37 ll!'LP•l888'l'HENGO'l'047 
38 IFNF•lTHENNF•l tIFLP<>211iTHENLPRINTSTRING$( 3 e,• "lr : ELSELPRill'rSTltillG$(25 
, II ") 1 I READLP 
39 IFLP>STHENIFSC$ ( KA ) •""'l'llENLPRill'l'STRING$(LP,Ll$ ) rELSELPRIN'l'STRING${LP,SC$ 
(JA)) r 
fl IFLP<STHENLPRillTSTRING$(ABS(LP) 1 " ") r 
43 IFLP•9'l'llENLPRIN'l'CHR$ (lJ) rCHR$ {21) rCHRs (JI)' rNF•l 
45 REA.OLP :GOT03 7 
47 LPRlNT. ":LPRINT· "sNF=-ltNEXTlt.B~P'ORlt.C•lT0281LPRINT" •aNJ!:xnc 
49 NEX'!'JA 
51 CLS:PRill'l'"END OF PRIN'1'."1PRIN'1'1PRill'1'1GO'l'Ol9 

Program Listing 2. Super Banner II 

..s ee Lisi of Advertisers on page 354 

TECO MONITORS 
RATED BEST BUY BY 
THE COMPUTER SHOPPER 

NOW AN EVEN BETTER BUY 

B & W MON ITOR HI RE S 119.95 
GREEN PHOSPHOR HIRES 129.95 
GREEN PHOSPHOR UL TAARE S 144.95 
TRS·80 CABLE 5.00 
5 '·•;' DISK DRI VES WITH PS & CASE 289.95 

FROM 

THE MAINE SOFTWARE LIBRARY 
P.O. BOX 197 
STANDISH, ME 04084 

CHECK MO, COD 120% DEPO SIT ON COD) 
ADD $10 SH IPPING FOA MONITOR. $6 FOR 
DRIVES 

LNW-80-0WNERS 
WE HAVE SOME TERRIFIC IDEAS 
AND PRODUCTS TO MAKE THIS 
GREAT COMPUTER EVEN BET
TER WRITE TO US FOR PACK
AGE BEFORE YOU BUILD. 

- BO SPACE RAIDERS 
Starship Simulator 
and Combat Game 

This is the most reallstlc combat space simulation 
available for eny computer system anywhere' 
Operator is placed in a rapid ly moving ship look!ng 
out through a window into the depths of space. 
Thousands of stars appear in the distance and part 
toward the screen edges as the ship flashes past 
Forward and aft views available at any t ime. Ac· 
curate ce.lestial navigation using both XYZ and 
spheri cal Coordinates! Comment from Aug '81 80 
Microcomput/ng: "May be the ult imate Star Trek 
type game and, possibly , the most complex micro· 
computer game aver attempted"! Fest action 
graphica neve r stop! 

Now available for Model Ill! 
$24.95 (MasterCard, VISA, check, etc.) 
includes shipping. COD OK 

Specify Model I or Ill, Level 2 16K 

Bosen Electronics 
445 E. 800 N. 
Spanish Fork, UT 84660 
(801)·798-9553 .,, 294 
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Aerocomp's
Proven 
Best-By Test! 
The 

"DDC 
Double Density controller 
* Technical superiority 

'' 

d LNW's·"LNDoubler" • • using 
m TFD100 • disk drive 

ed piece of media to deter· 
re installed sequentially in the 

attern on all tracks. Tne 6086 

urers of drives anC1 diskettes. An 


g system was Newdos/80, version 

J. The test was run ten times with 

~ the table. 

* TEST RESULTS * 
TRS80 Model 1 owners wno are ready for reliable double 
density operation will get (1) 80% more storage per
diskette. !2l single and double density data separation 
with far fewer disk 110 errors. !3l single density com· 
patlbllitY :and <4l simple plug-in installat:ion. compatible 
with all exlst:ing double density software.

* Value 

MFR & PRODUCT SECTORS LOCKED OUT <Avci 
AEROCOMP " DOC" 0 
PERCOM "DOUBLER II" 18 
PERCOM "DOUBLER A" 250 
LNW "L.NDOUBLER" 202 

$149.95 for the BEST double density 
controller On the market. 

Note: test results avallat>le upon written reQuest. All tests conducted prior to 8-25-81 

Aerocomp·s 1Q Clay money back guarantee applies to harClware only 
$189.95 for "DOC"" comolete with DOSPLUS 3.3D Specials will be prorateo Shipping s2 oo in cont us. see opposite page ror aetails. 

$·239.95· tor ··Doc complete witn LOOS 

Data Separators " . . . IHappy DOS customer writes .. ·I 
The advances that make the "DOC great are incorporated in me new AEROCOMP s1ng1e Der .. . _-·- _-~ -· - ·- · . __ . 
and Double Density Data Separator ("DDS"L 

* Has your orlglnal manufac * "DDS".... $49.95 
tUse 1 791 chip from your OD Con
trouerlturer left vou holdlng the bag? 

If you already own a Percom "Dout>ler A", "Doubler II" or LNW 
"lNOout>ler", the AEROCOMP "DOS" Wiii make It right. Look at the test • · ''ODS'' with disk controller 
results: 

SECTORS LOCKED OUT 

MFR. & PRODUCT WITHOUT "DOS" WITH "DDS" 

PERCOM " DOUBLER II" 18 1 
PERCOM "DOUBLER A" 250 Q 

LNW "LNDOUBLER" 202 0 

chip lntludeel .. .. $79.95 
* Disk controller 

Chlp.. .. . $34.95 
IS/lipping $2.00 cont. US • see opposite 
page fOr de1311Sl 

I don ' t o f l.en wr tLe \ett.ers 
~uch a s Lhts . but I fet1l r should 
ln this ca.ae . . 1 a.m s uprtsed 
and plea.aed with y our DDS It ls 
not oft.en a. product is better 
Lha.n one expects , Thls 
tthese1 t.est 1s1 used a Pt11•com 
Doubl tH' '' A ' ' tTest Without DDS 
installed showed many er rors) 
tWtth DDSJ not one errorlll 
Aft.ei' t.en 1 lOJ tesLS 01 fo r ms.t. 
tmg and v~nnog and zeroing 
NOT ON~: r"AllURE Oil l.OCK 
OUT Groatll! 

Phil Gnadt 
Ka nsas r..:1 ty . Kansas 

ft.:. 1t-u--
Note: same test procedures as "DOC"' . Plugs directly Into your existing See opposite • Trademark of Percom Data co. 
• • Trademark Of LNW 

• • • Trademark of Tandy corporation 
 Double Density controller. page•••••• 
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TRS so· 

DISK DRIVES 

40 ·& 80 TRACK 
as low asS299.9s 

ORDER TODAYI* 40-Track Drive .. ........ .. 5299.95
* 80-Track Dnve ... ......... 5409.95 
* 40-Track " FLIPPY" Drive.... 5329 .95 * 80-Track "FLIPPY" Dnve .... 54 I 9. 95 * 40-Track Dual-Head Drive .. 5 4 19. 95* SO-Track Dual-Head Drive.. 5569.95 
.'\U ~tlUVt' clrive~ <1!e complrre w11t1 ~1lv~r en<lo~v1f' powc1 SLJpply 
<'lrxle11;1err'><tl C:U1vecc1tllrconnect1Un I ISVAC ';OJ&OH1 ZlOVA.C 

NEW LOW PRICES 
Thanks to you our sales volume has 
allowed us to cut costs and we're pass
ing the savings along We offer the best 
disk drive value in the market place. 
Reliability. features and cost tough to 
beat. We deliver. ..and we stand behind 
our products. AEROCOMP is the only 
manufacturer to offer FREE TRIAL! Buy 
Aerocomp drives today You deserve the 
best. 

BEST FEATURES* Fast 5 ms. track-track access time. * Operates single or double density. * "FLIPPY" feature for lower media cost 
(40-1 & 80-1)

* Head load solenoid. * Disk ejector.
* Easy entry door.* NEW EXTERNAL DRIVE CABLE 

CONNECTION. fno 'ong<r '"""'' !U romove !l>e 

cOV"er ro nuok up c.:tblej 

EPSON 

MX80 
PRINTERS 

$469.oo 

TRS80 Cable (I & JU) ....... 529 .95 

APPLE C able & Interface. . 5 105.00 
RS23 2 Interface . ... .... . . S69 .95 

Ribbon Cartridge. Black... S 13 .95 
Add 56.00 shipping {Cont. U.S.) does nor 
include cable. 

MX80 F/T
All the features of MXSO plus Friction 

Feed. Shipping & cables as above. 


$579.oo 


50/W H/ ~v,l1l.able ()(1 Sp('( 1.~I nrdt,'r

* 40-Track Bare Drive.... . . .. 5259 .95 * SO-Track Bare Drive ... ... . . 5359 .95 * 40-Track " FLIPPY" Bare Drive5279.95* 80-Track " FLIPPY" Bare DriveS369.95

* SPECIAL PACKAGES* 
STARTER A. . . . . ... . . 5339.95 
40-Track Drive. 2-dri ve cable. TRSDOS 
2.3 D isk & Manual. Freight & Ins. 

STARTER B . .. . . .. ..... . .... 5369.95 
40-Track "FLIPPY" Drive.cable. TRSDOS 
2 .3 Disk & Manual. Freight & Ins. 

COMBO C. .... . .. . . $465.00 
40-Track " FLIPPY" Drive. 2-drive cable. 
LOOS . Freight & Ins. 

COMBO D . . 5559 .00 
80-Track " FLIPPY" Dnve. 2-drive cable. 
LOOS . Freight & Ins. 

COMBO E . . . . 5 709 .00 
Two 40-Track " FLIPPY" Drives. 4-Drive 
cable. TRSDOS 2.3 Disk & Mannual. 
Freight & Ins. 

COMBO F.... .... . 5989 .00 
Two SO-Track " FLIPPY" Drives. 4-drive 
LOOS Ins. 

COMBO G. . . . . . . 5889.00 
Two 40-Track Dual-Head Drives. cable. 
TRSDOS 2.3 Disk & Manual. Freight & 
Ins. 

COMBO H.... .. ....... .. . S 1289 .00 
Two 80-Track Dual-Head Drives. cable. 
LOOS . Freight & INS. 

DOSPLUS 3.3 or NEWDOS I 80.20 

available with any package. ' 


FREE TRIAL OFFER 
O rder your AEROCOMP D isk Drive and 
use it with your system for up to 14 

days. If you are not satisfied for ANY 
REASON (except misuse or improper
handling) , return it. packed in the 
original shipping container. for a full re
fund . I Hardwareonly . Special packages will be prorated). 

We have complete confidence in our pro
ducts and we know you w ill be satisfied! 
ORDER TODAYlll 

WARRANTY 
We offer you a 120 day unconditional 
warranty on parts and labor against any 
defect in materials and workmanship. In 
the event service, for any rea son . 
becomes nescessary. our service depart
ment is fast. friendly and cooperative. 

100% TESTED 
AEROCOMP Disk Drives are completely 
assembled at the factory and ready to 
plug in when you receive them Each 
drive is I00% bench tested prior to ship
ment. We even enclose a copy of the 
test checklist. signed by the test techni
cian. w ith every drive. AEROCOMP 
MEANS RELIABILITY!! 

ORDER NOWll 
To orde r by mail . specify M odel 
Number(S) of Drive. cable. etc. (above). 
enclose check. money order. VISA or 
MASTERCHARGE card number and ex
piration date. or request C.O.D. ship
ment. Texas residents add 5% sales tax. 
Add 55.00 per drive for shipping & handl
ing (Cont. US) . Please allow 2 weeks for 
personal checks to clear our bank. No 
personal checks w ill be accepted on 
C.O.D. shipments-cash, money orders or 
certified checks only. You w ill receive 2 
card showing the exact C.O.D. amount 
before your shipment arrives. Be sure to 
include your name and shipping address. 
You will be notified of the scheduled 
shipping date. Your bank credit card will 
NOT be charged until the day we ship.I! 

DRIVE CABL!=S 
2-DRJVE ....... 524 95 
4-DRIVE. . . 534.95 

WRITE AEROCOMP TODAY 
FOR MORE VALUES Ill 

CALL TOLL FREE FOR FAST SERVICE 
(800) 824-7888, OPERATOR 24 
'OR VISA / MASTIRCHARGl/C.O .D. ORDERS 
Ca lifornia dial (800) 852-7777 , Opera tor 24. Ala ska 
a nd Hawaii dial (800) 02~ - 791 9 . O pe ra tor 24. 

TOLL ,.EE LINES WILL ACCEPT ORDERS ONLYI 
For App lica tions a nd Technica l informa tion . coll 
2 1 337 4••6•0l•( • ) .•• •r•d• a•rd ·• ~. - ~ ro•p•u•s•a•c• ·-----· 

Dealers inqiries invite d 

-' -~ ...... ......... m~
aC-,U'-U I r 
R db"1 d A" 1 t Bid 8 

e r rpor / 9 · 
P.O. Box 24829 
Dallas, TX 75224 ..- s2 
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GAME 

( ~!) ] 
LOAD 80 

Become an intersteller truck driver. 

Space Chase 


Charles E. Gillen 
American Embassy, Seoul 
APO San Francisco g6301 

Here's a 16K Level II game, 
for the fumble-fingered, 

that places few demands on the 
intellect. As you guide a robot 
cargo ship through the hazards 
of space, no less than 26 sub
routines are invoked to tickle 
your ears and eyes. The game 
has no instructions or compli
cated strategies to master, and 
is suitable for all ages. 

Get Ready for Fun! 

Start by connecting your key
board to an amplifier, using the 
plug that normally goes to the 
cassette Aux jack. If you do not 
have an amplifier, put a small 
radio nearby and you will still 
hear many of the program's 
sound effects. 

Your goal Is to guide three 
robot-piloted freighters to Terra 
while dodging the hazards of 
space: pirates called "space
jac kers," encounters with 
greedy aliens, friendly space 
tankers, exploding engines, 
space vorteces, robot problems, 

loose plasma-bombs, space 
holes, asteroid showers, signals 
from humans in distress, drift
ing space derelicts and UFOs. 

The job is not difficult; your 
screen relays the freighter's 
visual sensors, and you have a 
short list of commands to con
trol the flight. These commands 
allow you to go at impulse or 
warp speed, or risk a hyper
space jump. You occasionally 
must recharge the ship's crystal 
power (XTAL) banks and plug a 
fresh battery (BATT) Into the 
robot-pilot so he can continue 
accepting your orders. 

The ship's computers will tell 
you when to issue a particular 
order. If you fail to pay attention, 
you must suffer the conse
quences. You can summon the 
on-board computer for a status 
readout, and also fire missiles at 
your pursuers. If things get too 
tough, press the Quit key to 
abort and start over. 

Shortly after launch, you must 
race the space-jackers to the 
safety of Terra. Your screen will 
constantly tell you the number of 
parsecs (DX:) left to go, as well as 
warning messages. Reports from 
the robot-pilot and messages 
from your employer, Cargo Com
mand, are also visible. 

Do not worry if you lose a few 
ships-the robots are expend
able and your shift will end if you 

can land three successfully. 
Then you can spend all your 
money. The bonus earned on 
each successful flight is put in 
your bank account, though you 
cannot bank bonus money earned 
during a flight ending in space 
disaster. 

Many things can happen in 
space, but the game is biased 
toward non-violent and humani
tarian action. Failure to respond 
to en S.O.S. call may entail sad 
consequences, and trying to 
fight off aliens Is rarely success
ful. Your missiles are sometimes 
effective against the space
jackers, but wasting them will 
reduce your bonus. 

Most of the game's action in
volves various random elements 
chained together in either a ran
dom orcauseleffect relationship. 
Certain strategies may facilitate 
success. You can key in your 
name as the game starts, or hit 
Enter and let Cadet Fred Fumble 
represent you. Each good land
ing earns you a promotion. 

The two tables of variables 
(Tables 1 and 2) explain the 
mechanics of the program so 
you can modify it. The listing is 
long, but leaves enough room in 
a 16K system for the TC-8 high
speed tape software, or some 
other utility. All the subroutines 
are in the final block of lines 
beginning at 2000, and you can 

delete all REMs without crash
ing the program. 

Many features and interrela
tions may not be apparent in 
your first try, so spend a few ses
sions with the game before you 
tinker with it. You might add a 
game-end situation based on 
bonus money earned, rather 
than the number of successful 
landings. If your version is bet
ter than this Space Chase, I 
would like to hear about it. 

This program POKEs the 
machine language sound gen
erator into the free reserved 
RAM space; it does not use the 
VARPTR method of keeping the 
routine in a string. See my 
Missiles from Mars game (80 

Microcomputing, January 1982) 
for guidance on moving the 
sound routine to the top of 16K 
memory.• 

Charles E:. Gillen is 48 years 
old and has spent most of the 
last 20 years in Asia. He does all 
his programming on a simple 
16K Model I. 

The Key Box 

Basic Level II 
Modell 
16K RAM 
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Program Listing 
111 CllAJtLIB £. GILLIM 

28 RBI! •• BPACB CRASE • • AllERICAll llllBASS!, SBWL 
APO SAR tRAHCISCD 96311 

11 REil •••• •••••········· 

38 REil ···········••t•••*•41 Rl!ll V.1140CT81 

A(#) Locations to print asteroids 
AJ Number of spac&-jeckers hit by asteroids 
B Number ot batteries left 
BB Plasma-bomb flag 
BP Print location for Battery Low meseage 
c Multi-purpose counter 
CH Character used to paint screen 
D Multi-purpose counter 
F Tone of cargo 
G Colony to Terra distance 
HB Amount of bonus earned 
HT Total In bank account 
J Distance done by spac&-jacker 
JP Jump flag 
K Number of spec&-jackers kl lied 
L Number of shl ps lost 
M Number of missiles lett 
0 Number of orders left In battery 
p Number of parsecs moved since launch 
PA Print location for Allen graphic 
PD Print location for "DX:" distance 
PJ Print location for spac&-jacker graphic 
PM Print location for messages 
Q Increment In vorte• sound 
R Number of robot-cargo sh Ip 
RH Number ot humans saved per rescue 
RS Number of humans saved per voyage 
s Multl-purpoee counter and USA call 
SR Counter In star-printing loop 
ST Counter to give head start on jacker 
T Allen tractor beam flag 
TB Prl nt location of tractor beam graphic 
TK Print location of space tanker 
u Print location of UFO 
v Temporarily holds G variable 
w Warp flag 
WI Number of ships landed successfully 
x Number ot XTALS charged 
XP Print location of " XTAL LOW" message 

Table 1 

ALS Allen graphic 
AM$(1) "GROK?" spoken by aliens 
AM$(2) "BARF!" 
AMS(3) "FRED?" 
6$ "BATILOW" 
BYS "BATIERY" 
ccs "CARGO COMMAND" 
OS Derel let ship graphic 
DNS Moves cursor to print alien 
OTS "'DERELICT" 
EJS Erases spac&-Jecker graphic 
F$ Prints one line of screen frame 
J1$ Intercepting object graphic 
J2$ Spac&-jacl<er graphic 
MS Menu of orders 
M1$ "MESSAGE:" 
M2$ "REPORT:" 
M4$ "ORDER:" 
M5$ "WARNING:" 
M7$ "QUERY:" 
NS Player name else "FRED FUMBLE" 

NY$ "NOT READY" 

PBS "PLASMA·BOMB" 

RKS(O) "CADET" 

RKS(l) "CAPTAIN" 

RKS(2) "COLONEL" 

RPS "ROBOT-PILOT' 

RYS "READY" 

S$ Three spaces 

SJ$ "SPACE.JACKER" 

TS Tanker graphic 

XS "XTAL LOW" 
YS INKEY$ loops 

Table 2 

1B8 CLS•A•381PORB•lTOl61PRillT@A,STRillG$(34,"*"l11A•A+621~XT1A•l1roRB•lTOl6 
1PRillT@A,STRING$(33,">") "A•A+661111lXT1PRillTH72," BPACB CllABB "I 
lll RANDOM1CLBAR4911DBPillTA•Z1DBP1>BI.B1R•l1P$-CBR$(19ll+cHR$(254)+cHR$(191)1 
Ml$•"MBSSAGE1 °1MZS•"RBPORT: "1M4$•"0RDER1 "1M5$•"WA!tNING1 "1M7$•0 QOBRY1 

• •PM•5151BP•l311XP•l8l1Jl$•STRillG$(2,l4t) 1RY$•"Rl!NlY. 0 tNY$•"NOT READY,• 
128 FORC•l6446'1'0164741RBADD1POKEC,01NEXT1POKB16526,621POKE16527,641DATA2BS, 
127,18,62,1,14,9,237,91,61,64,69,47,238,3,179,211,255,13,41,4,16,246,24,242 
,37 ,32,241,291 
131 GOSUB21981SJ$•"SPACE-JACKER"1RP$•"ROBO'l'•PILOT"1CC$•"CARGO COllllAllD"1BY$• 
0 BA'l"l'ERY"iP8$•"PLASKA•BOllB" 1DT$•"DERELICT" 1PD•S551DillRJ:$ (211RJ.$(ll •"CADET " 
1RJ.$(l)•"CAPTAIN "11UC${2)•"COLON&L • 
1,8 M$•"BATT I XTAL I COMP I IMPS I WARP I JUMP I PIRE I QUIT"1EJ$•CHR$(288
)+CHR$[26)+STRING$(8,8)+cHR$(288)iPJ•2761DillA(ll)1T$•"•-••<"+Jl$+">••••"1D$ 
•J1$+"•••"+J1$1S$•CHI\$ {195) 
158 DN$-CBR$ ( 26) +STRING$(5,8) 1AL$•CBR$(183) +cllR$(164) +• "+CBRS(l52) +CBR$(18 
7)+DN$+CHR$(152)+CBR${159)+-CHR$(19ll+CHR$(1751+-CHR$(164)+DN$+cHR$(138)+CHR$ 
(139)+cHR$(188)+cHR$(135)+CBR$(129)1AM$(l)•"GROK?"1All$(2)•"8ARFl":AM$(3)•"P
RED?" 
168 11$•"BAT'l' LOii" tX$•"XTAL LOH" 1J2$•" "+<:HR$ (144)+" •+cBR$(164) +<:HR$ (176) +c 
HR$ {132) +• "+CHR$ ( l44) +cBR$ ( 26) +STRING$ ( B, 8) +<:HR$ (136) +STRillG$ ( 2 1131) +<:HI\$ (
l4J)+CBR$ (159) +CBRS (135) +cBR${131) +<:HR${1J7) 
178 CLS:GOSUB28'8:CB•371GOSU828181PRINT@336," INTO-COLONY •ccr •11GOSU8 
281B:PRIN'?:PRillTS$"WILL HIRE YOO AS A ROBO'l'--CARGO COHTROLLBR IF YOU ENTER"t 
INPUT" YOUR llAllE HERE: "rN$:GOSUB21881IFLEN(H$)•8T"Blltl$•"PRED FUMBLE" 
l8j PRINT@e,••r:GOSU1128411CH•471GOSUB28781PRINT@PM,M2$11PRillT@787,•RoBOT-CA 
RGo t"R"LAUNCHED BY COLONY Z£D•LXXX."1PRINT1PRINTS$"SWITCllIHG TO ONBOARD VI 
ElfSCREEN •• ,•1GOSUB28281PRIN'1'@963,"PLBASB TAKE CONTROL lll1i,"11GOSOB28981GOSU 
B2818 
198 M•S: J•B: P•B t T•B :0•5111•71 X•71ST•B1P•ll81G•lH+IUID ( llB) 1HB•B1W•l 1JP•l1AJ• 
8 :HS•81 K•8: CH•32 :GOSUB2871 
2U REM TOP OF ACTION LOOP 
218 PRIN'l'@PJ,EJ$11PJ•202+1Ulll(48)1GOSUB2859:IFB•lTHENPRIN'l'@PM1MS$11GOSUB281B 
tPRINT"ONLY 1 "RP$" "BY$" LEFT,"1GOSUB28981GOSOl12128 
228 IFB8•1THENIFRND(28) >l'l'HENHIELSEGOSUB21l81PRINTRP$" REPORTS "PB$" TICJ!.I 
~G •• ,"1GOSUB2i281CLS1FORD•l'l'OJ88f1lll!IXT1GOSOB28481GOSUB21181PRillT"SBXP"R"LOS 
T PROM SCREEN,";G0STJB28281L•L+l1BB•8:GOT01269 
231 IFBBTHENIFRND(5)•1THENGOSUB28111PRIJITRP$1R"STILL Tl!YING TO TAKE THE "PB 
$" APART ••• " 1GOSUB2828 
248 lFO<lTHENPRIN'l'@PM 1!1J$J 1PRilllT@BP 1 B$11GOBUB28ll1PRillT8Y$" PAILillG, •• REGR. 
£.T ••• "iGOSUB289B:GOSUB282B:GOT0821ELSEIPO•lTBENPRIJIT@BP1B$r 
258 ST•ST+l 1IP'l"rHENGOSOB22H1GOT0698 
268 IFST<6T!IEH288BLSEJ•J+IUID(9) :IPJ<PTH£N281 
278 GOSTJB22681PRillT@Pll1M3$71 GOSUB2U9 t PRIN'l'"BBIP OVl!RTllJ:l!H BY "SJ$"." 1PRINT 
@PJ ,J2S 1:GOSUB21U1GOSUB22291 GOT01218 
288 IPS?<STBEK318ELSEIPBT<6TBENPRilllT@PM,112$71GOSOB211BrPRil!l'l'•sENSOllS DETECT 

OBJECT Oii INTERCEPT ORBIT.":GOSIJ821211GOT0291ELSEPRINT@Pll,M2$11GOSUB21181P 
RINTSJ$" SIGHTED"P-J"PARSECS BACI."1GO'l'Oll8 
298 PRINT@PJ,Jl$i tGOTOJU 
388 PRINT@PJ,J2$11GOSUB2118;GOSUB28281IFRN1>(2)•l'l'lll!llPll.INT@PJ,BJ$r 
JU PRINT@S68,S$1 :PIUN'l'@PD, "DXt "G·P11GOSUB2fll:PRINT@Plt,M01 tPRINTl717 ,11$1 t 
PRINT@BJS,"CONTROLLER IN CHARGE1 "rRJ.$(WI)N$1PRIJIT@963,"llAlllt ACCOUN'l'1"BT 
rS$8$SS"BONllS THIS FLIGBTt "BB1 
329 REii IHXEY$ C!ID LOOP 
338 Y$•IHKBY$1PRillT@PM+7 ,STRING$(2,143) r 1IFX<2TBl!IRl'JIIl!l'l'txP,X$11GOSUB2181 
348 IFO<•lTHENPRillT@BP,B$11GOSUB217B 
359 PRINT@PM+7 ,S$r: IPP>GTHEN1289ELSElPY$•"B"THEN6411LSBIPY$•"I"TBBll,91BLSBI 
FYS•"W"THEN531£LSBil"Y$•"X"THEN581BLSEil'Y$•"C"TBEN618ELSEIPT$•"J"TBSll458ELSB 
IFY$•"P"TBBN391ELSEIFY$•"Q"THENGOSUll2fl91GOTOii&H 
368 S•USR(258+RNDI 5) *lt) :GOT0331 
371 REii ORDERS 
3BH REii !"IRE 
398 O•O-l1IFK•lTHENM•l1GOT0488ELSEIFM•9THEN43fELSBPRIN'l'@PJ,J2$11ll•M-l1PRINT 
@PM 1 M2$1:GOSUB2118:PRillT"P IR I H G"11GOSUB2B8f1IFRN1>(11)<3TBEH411ELSE421 
488 IFP-J <•lBAllDBB>ITBEN41 BELSE421 
411 G0SUB29881GOSUB21881PRINT@PJ,EJ$11GOSUB29ll1PRillT"A'l'1'ACKER D&BTROYBD."t 
PR1NTS$CC$" WILL PAY BODllTY OF 2,111 SOLS."1GOSUB28211J•l1ST•lrBB•HB+28881i 
•K+bGOT0218 . 
428 GOS!JB2118tPRINT"REGRET FIRE Ill~ EPFECTIVE."1PRillT1PRIN'l'S$"MISSILES LEFT 
I "M1GOSUB2828 I GOT0218 
431 PRINT@PM,MS$11GOSUB28181PRINT"MISSILB 'l"OBES llPIPr!."1GOSUll22281GOT0211 
449 REM JUMP 
451 O•O·l1lFBB'I'llENGOSUB28ll1PRillTCC$"1"1PRllf1'1GOSUB21981PRIN'l'S$"JUMP ORDER 
COUNTERllANDED,"1PRINTS$"ONLY A ltADllAll WOULD JUllP Wl'lB A "PB$" ABOARD."1GOS!J 
B28 2B: GOT021 I 
468 IPJPORX<3THENGOSUB2818iPRINT"JUMP 0 MY$:GOSU822lB1GO'l'02llELSEGoSUll21181P 
RillT"JUMP TO HYPERSPACE."1JP•l1X•X-31CB•l661GOSUB21781GOSUB22181GOS0828ll:I 
FRND(3)•1THEN471ELSEPRINT"JUMP FAILED.":P•l1J•81ST•B:GOSUB22281CH•321GOSUB2 
l781GOT0218 
478 HB•HB+581:PRINT•JUllP SUCCBSSPUL."1GOSUB28281GOSUB22381CB•32tGOSOB21781P 
•P+2B+RND(3f) 1 PRINT@PD,"DXi "G-Pr 1GOT02ll 
488 REii IMPULSE 
498 HB•HB+SB1JP•81W•810•0-l1X•X-l1PRINT@PM,M2$1:GOSUB28111PRillT"IMPULSE ORI 
VE ENGAGED,"1GOSUB2249:IFX<lTHBNSlB 
588 IFX<2TBENPRINT@PM 1 M5$11PRINT@XP,X$11GOBUB2121 
51 B P•P+RND( 18); PRIN'l'@PD, "DX 1"G·Pr1 IFRND (9) (4TH£N661BLSE218
528 REii WARP 
538 O•O-l1I!'ll'nlBHPRillT@PM,Ml$71GOSUB28111PRIN'l'"liARP "NY$1GOSUB22211GOT0218 
548 IFX-l<•BORX<lTBENGOSUB28181PRillT 0 INSUFFICIENT XTALS TO WARP."1GOSUB2221 
: GOT0210BLSEIFX-3•BTHENGOSUB21lt t PRillT 0 USillC LAST XTALS TO WARP," 1GOSU82228 

558 HB•HB+ll8iGOSDB2118:PRil'IT 0 WARP DRIVE E:liERGIZED •••• "1PRINT@PJ,EJ$11GOSUB
212111i•l1X•X·31IFX<2'I'llENPRINT@PK,M5$1:PRINT@XP,X$1 
56 8 P•P+S+2•RliD ( 18) I PRillT@PD. •ox 1 "G-P1 I IFRllD ( 9) <6TllEN668ELSE211 
578 Rl!ll XTAL 
588 O•O-l:PRINT@l8l,CHR$(2Bl)f:PRI!fl'@l'J!,112$1:COSUB21ll:PRINT"X'l'AL BAllAS REC 
BARGED." 1GOsua2121: X•71G0'1'02U 
598 RD1 COMPUTER 
6BB O-O-l1PRINT@PM,1!2$11PRINT@717 , 00 I 1PRillTTAB( 2110"MORE ORDERS ON TllIS "BY 
$"."S$S$1PRINTTAS(28tX"POWER XTALS Cl!ARGED."1PR111TTAS(29JB"SPllRB RATTERIES. 
"1PRIN'l'TA8 ( 21) M"KISSILES. "1GOSUB28281 PRIN'l'TAB ( 23) "WN!P "r 1IFW'l'llEHPRIN'I'NY$r E 
LSEPRINTRY$r 
618 PRINTS$S$ 0 JUMP "11IFJPrBBl!IPRlliTNY$1ELSBPRINTRY$r 
628 GOSUB2828tGOT02ll 
6311 REM BATTERIES 
648 PRillT@BP,CllR$(218)11IFB<lTBEN1218ELSE8•8-l10•S 1PRINT@Pll,M2$r:GOSOB28111 
PRIHT"NEH 'BY$" lliSTALLED •••• 0 11°LEPT. 0 1PRilllT1PRil!'l'S$RP$" CAN ACCEP'!'"O"MORE 
ORDBRB."tGOSUB28211GOT0211 
651 Rl!ll TAltE A CHANCE 
668 Ol!IRND( 21tGOT0681 ,1181,911,938 1 919,849 1 688 1 971 1 861,931 1 1189,978, 818 1 681 1
868,791,938,841,791,971 

Progrflm continues 
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PACKER Machine languaoe program !hat edils all or pall 
of your Basic program lo run laster save memory. or 
ease ed111ng The 5 options include UNPACK-unpacks 
multiple statement lines into single statements 
rnainta1ning logic. 1nse11s spaces and renumbers lines. 
SHOAT-deletes unnecessary words spaces. and REM 
statements PACK-packs lines- into maximum multiple 
stalemenl lines. 1nclud1ng ail branches. MOVE- moves 
line or blocks of hnes to any new loca11on on program. On 
2 cassettes lor t6K. 32K. & 48K 
f or TRS·BO Mod I or Ill Level II or Disk Basic ... S29.95 
SYSTEM TAPE DUPLICATOR Copy you r SYSTEM lormal 
tape s. Includes verity routines The Model Ill version 
allows use of bolh 500 and 1500 tlaud cassettes speeds. 
for TRS-80 Model I or Ill Level II .. $15.95 
CASSETTE LABEL MAKER. A mini word processor lo pr int 
cassette labels on a line pflnfer . Includes 50 peel - and 
stick labels on tra~lor teed paper. 
For TR-80 Model I of Ill Level II & Pr inler . . . . $17.95 
PAINT TO LPAINT TO PRINT Edits your Basic program in 
seconds lo change all Pr mis to LP11nls (except Print@ or 
Pri nt#) or LPrints to Prmts Sa ve edited version. 
Fo1 TR-80 Model I or Ill Level II ..... $12.95 
FAST SORT ROUTINES for use with Radio Shack·s 
Accounts Receivable. Inventory Contro l I. and Disk 
Malling List Syslems tor Model I Level II Sorts in 
SECONDS' You ·11 be amazed al the time they can save 
Supplied on dala d•skelle w11h complete 1nslructions. 
FAST SORT lo< Accounls Recewable 519 95 
FAST SORT tor Inventory Control f . • • ••.•• S19 95 
fAST SORT tor Disk Mailing List 1spec1ty data d1skelle of 

cassette tor 1 drive sysleml . . . ... S14.95 
ALL THREE ROUTINES . . . S44.95 
Prices subject lo change w11hout notice Call or write tor a 
complete catalog Dealer 1nqumes invited VISA and 
Mastercharge accepted Fore1911 order in US currency 
only Kansas res1denls add 3'·o sales ta• 
On-li ne catalog 1n W1ch1ta FORUM -BO 3t6-682-2tt3 
Or call our 24 hour phone 13t6) 683·481 t or write 

COTTAGE SOFTWARE ,... 187614 N HARDING 
TM WICHITA. KANSAS 67208 

TRS-80 1s a tradP.mark of Tandy Cornoration 

OPERATIONS 
RESEARCH 
LP 
DY NAM 
NETVYOR~ 
PERT 
EOQ 
LOT SIZING 
WRECASTING 
DECIDE 

STATISTICAL 
PACKAG( 
REGRESS 
MULTl·REG 
MATRIX 
FUTURE 
FORECASTING 

MARKOV 
QUEUE 

SIMULATION 
MRP 
TRANSPORTATION 

ECOPAK 

FUTU RE VALUE 
ANNUITY 
EFFECT IV E 
DEPR 
SALVAGE 
NET PRE SENT 

VALUE 
OC F RATE OF 

RETURN 

TRS-ao· model I and Ill 

APPLE II 

16 K - I Disk Drive 
· m1n1mum sy~ttm rtqutrtmeot 

$49.95 to 249.95 --

DECISION SCIENCE SOFTWARE 
8115 Castle 11.idte Road 
Au.tin, Tuu 787411 

(512) 327·14113 

"tradtmarl< of the Taody Corp 

,..394 

294 • BOM/crocomputing, May 1982 

Program continued 
6 71 ROI ALI!NS 
'81 PRill'l'@PJ,aJ$11TB•ll5rPORC•lT091PRlll'l'@T8,"//////•118•USR(256+T8)1T8•T8+5
91KBXT1PRill'l'.Pll,113$J:GOSOB281B:PRill'l'"ALIEN TRACTOR BEAii BOLDING SRIP."1GOBll 
B219• 
698 J•J+RRD(ll)1IFJ>PTBBN828 
711 GOBllB22511PRINTIPll,114$pGOSUB21lhPRilf'l'"ALIBllS DEllAND 11 PZRCEllT or CAii 
G0."1PRill'l'B$"CAllGO llOW AT"P"TOl'la.· rPRill'l'B$"FIGBT OR llBGOTIA'U 7• 1IFBT>6TB!)I 
PRillTS$6J$1P-J"PARSECS Bl!llillD. 
71f Y$•IllJ:ltY$1IPYS•"r"'f!IBll731ELSBIPY$•"N"TllBN761ELSBGOSDB2131rGOT07ll 
721 REii PICHT 
731 IFRJID( 11) <7TllBN741BLSBCB•321GOSUB2871tGOSUB21511 PRilf'l'tPM,112$11GOSUB2811 
1PRI11T"SBIP BAS l!SCAPED ALIBI! TRACTORS."1GOS'D1121211'1'-l1SB•BB+llll1GOT0218 
741 G0BIJB22511GOSUB22311 PRillTIPtl ,113 h 1 GOSUB2251rGOSUB21191PRillT" SHIP BIIRG 
TORN APART BY ALIEMS."1GOSUB21281GOSDB225l:GOBllB22511GOSUB22311GO'l'Ol211 
7 51 REii DEAL 
768 F•F-(F/11) 1IFRND( li) >4TREN77BELSECH•321GOSUB28791G0$UB21581 PRINT@Pll,112$ 
11PRINT@PO,"DX1"G-P11GOSUB21111PRINT"SHIP RELEASED, ALIENS FRIEHDLY."rPRINT 
S$"CARGO LE:FTr "P"'l'ONS." I, X•X+J 11\/•I :GOSUB2128:T•8:GOT0219 
771 PR!NT@PM,M2$1:GOSUB21111PRINT"NBGOTIATIOllS STALLED. ALIENS UN~RlENDLY.• 
1Gosue2e2t1GOSU822581T•l:GOT0218 
788 RJ!211 TARRER 
799 PRINT@PM,M2$11 PRINT@PJ ,EJ$1: PRIN"l'@xP,CHR$ ( 298) 11TK•RllD( 8) *64+15+RllD (JI) 
1PRINT@TR,T$1:GOSUB20l01PRINT"PASSED SPACE TANKER t"RHD(l3)"-- ALL SYSTEMS 
REPLENISHED,'1GOSUB2020 1PRIN"l'@TK,CHR$(204)t:0•5:B•71X•71M•511f•9:GO'l'0218 
aee RE:l'I BNGINE 
818 IFST<4THEN219ELSEG06UB2239:CHzl9l:GOSUB2e7e:PRINT@PM,M2$trGOSUB20101PRI 
NT'ERGINES OVERLOADED, 

THEY BLEW UP. 
60RRY •• ,":G05UB21201Cli•32:GOSUB2070:GOSUB205e 

820 PRINT@PM,M3$1:GOSUB2U9:PRINTSJ$" CLOSING IN FAST."1PRINT@PJ,J2$t1GOSUB 
226 e, GOT0121e 
8311 Rl!M VORTEX 
84' CH•641GOSUB2S71:V=G : PRINT@PM,M3$;:GOSUB29l0:PRINT'S PACE V 0 RTE 
X '1GOSUB2138:PRINT@PM,M2$1:GOSUB2019:PRINT"PllRSECS OFF COURSE1"G-V1GOSUB28 
28:CR•32:GOSUB2878:GOSUB2950:GO'l'0210 
858 REii ROBOT TROUBLE 
861 GOSUB2111: PRINTCCS" '• :GOSUB2998: PRillTSSRP$1 R1: O!iRAD ( 5) GOT0871, 889, 898, 8 
71,89& 
870 PRIN"1' 0 JUST ATE A "BY$" WITHOUT AN ORDER.":PRINTS$"SCDEDULE HIM FOR REPA 
IR Ir BE LAllDS." 1GOSUB2929: B•B-l 1GOT0211 
888 PRINT'DAS 81.0WN A FUit."1PRill'l'SS"RE1'URN TO COL-ONY FOR A NE!! SHIP.'1GOSU 
B2129rCOTOl321 
891 PRIHT•rouNO A •pes· IN "BY$" L-OCKER.":PRINT:PRIHTS$"RB IS TRYING TO DIS 
l'.AllTLE IT." 1GOBllB2191 :GOSU8202f: B8=1 :GOT0211 
911 llDI SPACE HOLE 
918 CH•32:GOSUB2878rGOSUB2118:PRlHTCCS":":PRlN"1'1PRIN"1'5$"SRIP t"R"LOST COHTA 
CT. NUST BE IHA SPACE HOLE 0 "1FORD=lT03588:HEXT:GOSU82851:GOSUB2158:IFRNtl(2 
) •lTHENP•P+U I GOT0218ELSEP=P-18 :GOT02U 
928 Riii! ASTEROIDS 
938 PORC•lT021FORS•BTOl81A(S) •64*RND( 9) +1HRND(48) 1 PRINT@A(S) ,CHR$ (l31+RND( 
68)) 11COSUB2lU : HEXT:FORS•8TOlS: PRlNT@ll(SI , • "11NEXT1NEXT1J•J+l1 P•P-RND(3) 1 
PRINT@PD, "DX1 ·c-Pr I PRINT@PM,M5$: :GOSUB28l0:PRINT"5HIP SPEED REDUCED BY ASTE 
ROID SHOWER."1GOSU82121 
941 IFST>5ANDRND(3) •1THENGOSUB28BB: PRINT@PJ, EJSJ 1J•81GOSUB281B: PRINTSJ$" RI 
TAN ASTEROID.'1AJ•AJ+l:G0SUB2828 11FRHD(2)•1THEN978 
9511 GO'l'02111 
96e REM SOS 
978 PRINT@PM,M3S1rGOBllB20le:PRINT 0 DISTRES5 SIGNAL liOTED OH ULTllA1fAVE."1PRIN 
TS$"RESP0ND OR IGNORE ?"1GOSUB214B 
988 Y$•INKEY$1 lf'Y $•"R"THEN99eELSEIFY$=" I "THEN11BBELSEGOSU8214B rGOT098e 
998 ONRND (7) GOTOU28 ,1848 ,use ,lHB ,1878 ,1918 ,1138 
1811 PRINT@PM,Ml$11GOSUB2118:HB•BB-l88:PRINT"HAVE RESUtu:D COURSE FOR TEJUUI. 
'1PRINTS$ 0 SPACE LAW FINE Of 188 SOLS DEDUCTED FROM BONUS." 1GOSUB282Bi IFRNll( 
51>1THEN211ELSE8ll'AND BLOW UP 
1818 lFAJTllENPRINT@PN,Ml$;: GOSUB211li1PRINTCC$" I" 1GOSUB21981PRINTS$"50URCI!! 0 
F S.O.S. SIGNAL IS A "SJ$"."1PRINTS$"DO NOT RESPOND.'1GOSU82t211GO'l'Olll 
1821 PRINT@PN,M5$1:GOSUB21ll:PRINT"SIGNAL WAS A JIOAX."1PRINTS$"O'l'llER SHIP L 
OOKS LIKE A PIRATE.'1GOSUB2B211:GOT0278 
1931 PRINT@PJll,M2$J:GOSUB21ll:PRINT"SEHSORS FOUND NOTllING. BBSUHIRG COORSB." 
1PRlNTS$"COLLECT see SOLS REWARD FROM SPACERS' Rl!:LIBF PU!ID."1BB•HBt5811GOSU 
B2128:GOT0211 
1148 PRINT@PM,M2$1:GOSUB211B:PRIN'T"TliE s.O.S. FADED AWAY. NOTHING SBDl."1GO 
SUB2t211 GOT0211 
use PRINT@PM,M2$n GOSUBlllB: RH•l+RllD (3) 'BS•BS+RH I PRIMT"rOO!ID 0 1111 'SUllAllS IN 
RESCUE CAPSULE.• 1PRINTS$"Tlll!CY OPfER"RH*B97°SOLS POR PASSAGE HOME.' t HB•RB+RH 
*8971GOSUB21211GOSUB2128 
1861 IPBBTllENIFRND(3)•1TBENBB•l:PR!HTS$"A BUMAN SBUT orr OPP "PB$" JUST IN 
TIME.':GOSUB21281GOT0211ELSE:211 
1878 PRINT@PJ ,EJ$1: PRINT@PJ 1 0$1 ;PRINT@PM,117$1 :GOSUB21U1 PRINT"SENSORS SHOW 
"OT$' SHIP. NO SIGN OF LIFE.'1PRINTS$"SALVAGE OR DESTROY? 
1188 Y$•IllltEY$1IFY$•"S"TBENll98ELSE!FY$•"D"THRNll38ELSEGOSUB2l311GOTOll8I 
1198 PRil'l'l'@PM,112$11GOSUB2110:0NRND(3) GOT0118f ,1118 ,1128 
1111 PRIN'l'"NOTHING OF VALUE POUND. NILL SESUllE COURSE."1GOSUB21281GOT021B 
1111 PRINT'FOUHD l!EAPONS AND USEFUL CAitGO. NOii TAXING ABOJ\l\D.'1M•M+31F•F+Rll 
D(Ul • (F/18) 1GOSU821291GOT021B 
1128 PRINTDT$" CRAWLING llITll ALIBNS •••TBEY !!AVE INVADED 6HIP.'1GOSUB21981IF 
HS>4THENPRINTS$'THE 0 HS"DUMAN PASSENGERS OVERCAME THEM. 0 1CB•321GOSUB21711GOS 
UB21581GOSUB28211GO'I'0219ELSET•l1GOT0788 
1138 lFM(lTBEN431ELSEM•M-l:PRINT@PM,M5$11GOSUB28181PRINT'READY TO PIRE •• ,"t 
GOBUB21281GOSUB28811 ONRND ( 3) GOT01148, 1158, 1168 
1149 PRlll'l'@PJ,EJ$t•PRINT@PM,M2$11GOSUB20lB:PRINT'THE "OT$" DaSTROYED. RESUM 
IN~ COURSE."1GOSUB2121:GOT021B 
1151 GOSUB22381STz51CK•l9l:GOSUB287B:GOSUB2919:PRINT'TllE "DT$" EXPLO ••• DAMA 
GE TO C... • • • • ••••• "1GOSUB2921: CH•32 :GOSUB28701GOT026581GOT0818 
1161 HB•HB+299B ; K•K+l:PRIN'T@PJ,J2$;:GOSUB292B:GOSUB2BBB1PRINT@PM,M3$11GOSUB 
21ll1PRINTSJ$" WAS HIDING BEIHND "DT$'."1PRINTS$'HE HAS DESTROYED ALSO.":PR 
IHTS$'58IP f"R"NOW JUMPING TO TEJUU\ TERMINUS.' 1GOSUB2120:GOSUB2128:P•G:GOTO 
1289 
1179 REM UFO 
UBI PRINT@PJ, EJS; :U•72+RliD( 25) :FORC=lT09: PllINT@U ,Jl$" .. t :GOSUB2169: PRINT@U 
, ' "1rGOSUB2l7f 1 U•U+62+2•RND ( 3) : NEXT: PRillT@P!l ,!17$1: GOSUB28ll' PRINT"lll!AT TH 
E HELL HAS THAT ?":GOSUB282B:IFRNtl(J)>lTHEN211ELSEB•l:PRINT@PM,!15SJ:G05UB21
18 
1199 PRlNTCC$" 1' :GOSUB2890: PRIN'TSS"THAT UFO ZAPPED THE SPARE BATI'ERIES. •:GO 
SUB2129;GOT02ll 
1288 REM BRICK BATS 
1211 L•L+ltGOSUB2018:PRINT"FROM !MTER-COLOHY •ccs· HQ:"1GOSUB28981PRINT@77l 
, •• 1: OHR!ID ( 4) GO'l'Ol 221it ,1231, ll48, 1259 
1228 PRINT"ROllOT-CARGO t"R"LOST. liHOSE SIDE /IRE YOU ON 7":GOTOlJlB 
1238 PRlNT"PLE"8ED 'RK$(1!I)H$" LOST ONLY'L"SRIPS SO FAR.'1GO'l'Ol311 
1248 PRINTRP$" f"R' REPORTED 'RK$(WI)N$0 'S A 'STRI1'GS(8,l4JJ"."1GO'l'Ol318
1258 PRINTSJS' RADIO SAYS "IUl$(WI)N$" WAS BRIBED.'rGOT01311 
1261 PRINTS$CC$" SAYS '~$" MEEDS MORE P.RACTlCE."rlPYS•"O"THENPRINT1PRINTS$" 
ACCOUNT PINAL 'l'OTAL:'HB+HT"SOLS.•:GO'l'Ol311ELSE131B 
127 0 RDI SUCCESS 
1281 PRINT@W, •ox: 000•,: GOSUB2028: PRINT@PM,M2$t :GOSU821101 PRINT' SHIP l"R"L 

Program continues 

mailto:FAST."1PRINT@PJ,J2$t1GOSUB


ECHO SPEECH SYNTHESIZERS 


CONVERSATION PIECES 

Let your computer speak up with an ECHO speech synthesizer. Besides the popular ECHO II (Apple), we now have three new 
models which give you quality speech synthesis at reasonable prices starting at $225. Our new products include the ECHO 80 
(TRS-80 models I & lll), ECHO 100 (S-100) , and the ECHO GP (general purpose , serial/parallel) . 

ECHO speech synthesizers use LPC synthesis pioneered by Texas Instruments. Our SPEAKEASY"' phoneme system provides 
unlimited vocabulary while using a minimum of memory. The TEXTALKER"' speech generator, standard with all ECHOs, 
incorporates nearly 400 grammatical rules to translate normal English text to speech automatically. Simple commands allow 
you to select from : 

• 63 different pitch levels 

• Words spoken monotonically or with intonation 

• Fast or slow speech output 

• Entire words pronounced or spelled letter by letter 

• Different volumes 

• Spoken punctuation if desired 

The applications for the ECHO speech synthesizers are virtually unlimited , ranging from business and education to game.s to 

aiding the handicapped. 


For more information or a demonstration see your dealer or contact: 


Isrct Street Electronics Corporation 
~ 

1 	
3152 E. La Palma Avenue, Suite D 
Anaheim , CA 92806 Tel: 714-632-9950 ..-386 



---TRS-eo· Model Ill /I __.., 

VJOBOS™ I 

Beale Operating Byatem 

Who nftd9 it? Everyone who W1i,es or uses progr111ms in BASIC. 
For Tape llY8'•m• it'a like ha\ling a OOS without thoit t.amyware! 
For Ditl( •'f91:ema 0 P'"°"ide• ttl• stnictute that DOS doe1t'I ' t! 
When you ClDAO lhia m1gnlilc•n\ Sw-1-.m 'f'Ol.I 9e1 o.ar 30 pDlllll 
erlu l program&, routines •nd aubroutinea at your direct com 
mand or from e 9 cl'!oice Men1.1 that can YerJ eHily t,. dou 
bled and custom ized 10 your nHds. Delilg'9d to bti 1.11ed aa 
'atoc;:l'f !Of •ll BASIC orognma. 

Slrnpty tdd ~ur program to Ill 

WOBOS I !or Mode1 m BAS1C 03 -01 62 12•34:56 

PftOGRAM MENU U T I L I T I E: S 
1 Your Pl"r>gfam A 11 Oala l ist 

B 22 Snrl 
c 33 Renumber 
D 44 Append 
E 55 - Memory Dump 

Grapl·uc-: Synt~eG•S 66 Map 
SpeC1i1 I char.Jcters Q -31 77 S ize 

9 1 127 88 Ne-w Oata Entry 
l92 ·255 99 Dev1<;e 1,·Q 

* It will IKSd mullifntquency SOU!iO to 'tOUt' fAS - 80 

'*' It will 11.andan:tl.ze your wril ing and s.alt9 )IOU many hours 

ot de!Ngging &no rewriting util ity functions. 

* It will t.lp YOU 1tn.1cturft YOUR OW~ program&. 

'"Onc:e you'v6' used it, rou 'fJ rl&ver wr ite 
snother program wrthout m" 

Mod.:al 1 Mcxtel Ill 

DISK MODEL Ill DISK 

CC1022A C01032A CCtOZ18 CD1031'4. 

OM QUALITY CASSETTE & MANUAL 

- F- I O NLY VISA' Mmta-Card 
(503> 649-4526 _______; $ 35 

SEND CHECK, MONEY OADER OR NUMBER ANC 


D:Pl~TION DATE OF YOUR CREDIT CARO TO 


w 0 .,..179 
0640 SW 1n '4.VENUE , 8EAVEITTON. OREGON 97007 
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~ 66 n·ri 5 ,~ n 6 o6 ~- 6 o-n sv-6 6 n 

~ lRE 

Program continued 

ANDED WITH"F"TONS OF CARGO INTACT."tHB•B*209+M*999+F•99+HB1BT•HT+HB:PHINTS$ 
"BONUS OF"HS"SOLS PAID. YOUR ACCOUNT 'l'OTALS"HT"SOLS.":WimWI+l 
1299 P1UNTS$"YOU BLASTED"K1SJ$"S ••• " p IFAJ>0THENPRINT'ASTEROIDS GOT"AJELSEP 
RINT• " 
l38B PRINTS$"YOU SAVED"HS'HUKANS.'iIFWI>2'l'HENPRINTS$"YOU LANDED J OUT OF'R" 
SHIPS••• YOUR SHIFT IS OVER.':GOSUB2928:GOSUB2099:PRINTS$'CONGR/l.TULATIONS, G 
0 SPEND YOUR'HT"SOLS.'1:GOSUB2219:GOSUB2l9B:GOSUB20301CLS : CLEAR50 i END 
1318 PRIN'1'@963,'YOU LANDED'wr•suCcESSFULLY AND L06T"~·so PAR."J 
1328 CH~32 : GOSUB207B:FOHC•l'l'OlO:GOSUB2858:NEXT:PRINT@344," < SPACEBAR) 'll 
GOSUB283SiGOSUB2810: PRINT" LAUNCH llNOTllER ROBOT-Cl\RGO 1' tGOSUB2B981CBm32:G05 
UB2878 
1338 Y$•INllE'i$:IPY$•'Y'TllENR•R+l:GOT0180ELSEIPY$•'N"TBENGOSUR2019tGOT01348E 
LSES•USR ( 380): GOSUB2858 1GOT0133B 
1348 PRI!IT'C H I C K EN 'pG06\JB218BtIPINllEY$•'"TllENS•USR(389) :GOT01348 
BL6ECLS1CLEAR58:END 
2888 REM SOOND/GR/l.PHIC ROOTINES 
2818 PRINT@784,"' t: PORC=lT051 PRINTCHR$ (255) t :NEXT:PRINT@7S7, ''I 1RETURN'CLR 
TEXT 
2028 FORC•lT02B:S•USR(5BB)tFORD=lT07B1NEXT1NEXT:RETURN 1DELA'i 
2038 IFINJ(EY$<>" 'TllENS•USR( 256 +Q) :Q•Q+31 G•G+l: BB•HB-1 i PRINT@PD' •ox I 'G-P11G 
OT0203BELSERETURN'V0RTEX 
2840 PRINTSTRING$ (64,176} F$F$F$F$F$F$P$P$P$STRING$(64 ,U3) p PRINT@24 ,• SPAC 
E CHASE 'pRETURK 1 FRAllE 
2859 FOllSR=lT031 S•USR ( 269) : PRillT@64*RND ( 9) +ll+RND ( 48) 1 '" J: IFIUID ( 2) =lTHENPRI 
NT" +•1ELSEPRIN"r•. •r 1 STARS 
2060 NEXT:RETURN 
2070 S•577:FORC-1T091PRINT@S,S'l'RINGS(62,CH)11S•S·64:NEXT:RETURN'VARIABLE SC 
REEN 
2880 PORC=lT03:S=USR(333) :PRINT@PJ-l+RND( 0,"*"1 :S•USR(39H) :PRINT@PJ ,EJ$1: 
S•USR(33l):NBXT1PRillT@PJ 1 EJ$1:RETURN'PIRE 
2890 PORC=lTOS :S=USR( 2575} :S=USR(2560) :FORD•l'.rOl8:NEXT1NEXT:RE'l'URN'BEEPER 
2189 FORC=5TOlSTEP·l:S=USR(3333/ CJ:NEXT:RETURN'BLEEP 
2110 SE=USR(l378+RND(l'8)) :RETURN'ASTEROID SOOHD 
2120 PoRcK200To2000snPl08:S=USRCC):NEXT:FORC=lT03+RND (9J:s•usR(25B9-c) : Gos 
UB2050:NEXT1RETURN'WARP SOUND 
2138 S=USR(333) :FORD=lT02BB:NEXT:RETURN'INKEY$ TICK 
2140 FORC=lT03:GOSUB2179:NEXT:FORC•lT03:GOSUB218B>lifEXT:FORC=lT03:GOSUB217B: 
NEXT1GOSUB2169:RETURN'SOS 
2150 FORD•lT025:NEXT:RETURN'CW DELAY 
2168 FORD=lT010S:NEXT:RETURN'CW SPACE 
2179 S=USR(l299):GOSIJR2l50tRETURN'DIT 
2181 S=USR(l2819}:GOSUB21~9:RETURN'DAH 
2190 S=USR ( l7949) 1S=llSR{l7947) :S=USR(l7953} :S=USR(l7963) :S=USR(23079) :RETUR 
N'ALIEN LONG THEME 
2208 S•USR(7799)iS=llSR(7707):S•USR(7713) :S=USR(7723):S=USR(l9279):RETURN'SB 
ORT THEME 
2210 FORC•600T0520STEP•l:S=U5R(C):NEXT:FORC=520T0690:S=USR(C)1NEXT:RETURN'J 
UMP 
2229 FORC=lT051S=USR(l3055):FORD=lT050:NEXTtNEXT:RETURN'NOT READY 
2230 FORC=lTOl:OUT255,l5:S=USR(2756) :0llT255,PEEK(l6445):S=USR(270B):NEXT:RE 
TURN'SCREEN SHAKE 
2249 FORC•l99T0269STEP-l0:S=USR(C):NEXT:FORC=26BT0360:S=USR(C):NEXT:RETURN 1 

IMPULSE SOOND 
2258 PA=456+1lND(6) •6:PRINT@PA,AL$:: FORC=lTOl:GOSUB2138:PRIN'l'@PA+65,CHR$(l43 
) J :PRINT@Pl\""67 ,CHR$ (143) 1: PRINT@Pl\.-128,All$ (RND{l)) J :GOSUB217B:PRI!IT@PA+65 ,C 
RR$(l59) J tPRINT@PA+67 ,CHR$(175) 1 :S=USR (256•25+4) :NEXT:RETURN'A.LIENS 
2268 FORC=lT05:S=USR(25675+c•3e):GOSUB2159:NEXT:C=USR(25B55):RETURN 1 JACKER 

s ... T ·ERN.....E 
t:; na.& 2'& 
~ s•URCE 
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~ 
"" 
~ Programmer's Journal 
~ 
~ 
~ 
lo 
io 
1o We could tell you that 
1'=E it's the best available, 
k,k, 
)C> BUT WE'D RATHER 
~ 

PR0 VE IT. 

~~~~~~~~~~~~~~~ 

Sp..cial for 80 Micro reader•! 

DDSD/CMD allows autumatic density rec
ognition of both single and double density 
di sks when usi ng NEWDOS/ 80 Version 2.0, 
elimmatrng previous headaches with pc. rive 

J I ' hparametP.rs. ust execute 11 w ten uootmg t e 
system.and forget 1t! Hegularly$19 .95.just 
$l0 when subscnbrng to TAS. Limit ed offer. 
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Supporting TRS-80 Models I and III only... c.( 

If you'rt> the t)'pe of person whose satisfaetion il'i NOT from 	 E 
loading a <·omputer program, BUT from knowing what makes ~ 
it lick. wha• makes il work and how lo improve ii, then you are ~ 
invited to accept a guaranteed, no risk, money back offer. The ~ 
Alternate Source Programmer's Journal would like YOU to 
critique it's contents. A thinking, creative mind like yours is 
not content to simply aceept things the way they are. Just now 
we are learning to effectively utilize the power inherent in that 
lillle gra~· box of yours. You're looking for newer, faster, and "><. 

o-; 

better ways to utilize this power. Thousands of computerists 	 ""\ 
""irely on TAS lo pro\·ide this information: we GUARANTEE 00: 

their satisfaetiou. Consider a NO RISK trial subseription to
day ··ifyou're unhappy with the first isi;ue, drop us a note and ~ 
we'll refund ,your money. We think you'll like it, though, with 

I 
~ 

our easy-lo· understand features and dozens of enlightening ""i 
articles ou programming tht> computer you love. In over two 
yearl'i of publication, only TWO persons have requested their 
mone)' back. Discowr why -- try an issue of The Alternate 
Source Programmer's Journal today! Twelve issues are $24. 
Published eight times annually. 

''"""';,,;"" '"" fo, "",.;,, cs.• d; ''"" ,,,,.,. ;"'";,.. Th•" b 1 

I'll fT\S I d $24
( ) try 12 issues o ' ; enc ose is . 
() I'll subscrihe and take DDSD ; $34 tntal. 
( ) I'll takejusl DDSD ; SI 9.95 plus $3 P&H . 

"\ame. 
Address . 
(:'1)' • 

St ate, Zip· 

<=><;
The Alternate Source ""i 

~ 704 ~orth Pcnns}·lvania Avenu.. 
Lansing, Michigan 48906 

Ph. 5 l 7-4--82-TASO ~ 
Micronel: 70 J50,255 

Source: TCH565 
...- 69 

mailto:PRINT@Pl\.-128,All
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"DOS 
RANDOM 

ACCESS 
& 

BASIC 
FILE 

HANDLING" 
DSC Publishing 

2 Dogwood Drive 
PO Box 769 

Danbury, CT 06810 
Phone Order 

(203) 748-3231 

the HOW TO, SHOW & TELL, STEP by 
STEP book. Written for TRS-80 and all 
computers using Microsoft basic. 
fhe breakthrough book for non-programmers 
busmessmen and professionals who want to 
so lw 1n house problems by writing your own 
custorw1ed program .and the hobbyist with 
tt1e desire to get beyond the cassette and into 
1j1sk data storage and file manipulation. "DOS 
Random Access & Fife Handling" is the plain 
speaking . easy to read 150 page book for 
learning HOW TO WRITE SPECIAL PROGRAMS 
fo r inventories. mailing lists. work schedules. 
record keepir1g and more Your acquaintance 
with Level I and Level II basic and this self 
instru~tion tutorial will assure quick progress 

Yes, I want to ex pand my programm ing knowledge. I 
have Model I or Il l l.I Model II l; 

Please send me a copy of "DOS Random Access & Fiia 
Handling" for $29.50 S. Sl.50 shipping 
Model 11 Sl.50 extra : 

Also send me the compatible program disk for 26.50 + 
1.50 Shipping ·, Model II 32.50 ... 1.50 
Ov•r1ea1 add 8.00 per book and dl1k 
alrmall. 
Name ~~~~~~~~~~~~~~ 

Address 
City 
State 	 Zip 
Master Charge c; VISA o 
Expiration Date 


Card II - - -----------

Check o Money Order o 

COD (2 .00 extra) D 


Signature ------- ---- 

" Dealer Inquiries Invited" Phone Orders (203f 748-3231 

CT. orders add 7.5% sales tax. 

Looking for a Spelling Checker? 

Get more than just a spelling checker - get 


HeXSPeLLZ 

the EVERYTHING checker 

,1-,ft;{,: rL' Lf Al- 'N WOUl rfi 1 i.:ntNl ~Jf.:n IC,\ Snf '6-:D 
,.Q::r. ru F~f..·_-u:-~ ~~ ·1 -~·· 

1~,' l .<J, f' ti""' t .- ,,f tf- t t<:-: r~ Cl<f'-: ~f- ·1 l• 

<f1·•n~.~'"ae'~' p•r.. -, c 1t1°-c1ot>u.:--, . 
~"° ~· ,.,.:.:~ ,: · "'..l:'l~t':'I· ·~· ;..,,~» '.·1·..,.. r.._, ;,t"">· 

: 1 ~1ri:1r1 •.r1o· 1r. ,, 1·•~ t ,,,,.,, r·-,,,. ·~~6i~·,: ... 1·o1 

1·- '."1'il.~:~11 Rf r:~:O FO j,, •·•r1··'- ~· . .,._,, h'>i-; 1_;..1 if· t;·. 

~i '"he war·j 1 1 uri ,..,·t, IPJ ·1 .-. 1 t_ J·; 1t t'>. 

]\ lel l ~1'if't 11 li• l lf'V.'N U-11' . 11r.: ~1)1 f .. l l1ft" 

"''""r ~r<ef:' , \.oil ti• _,11;,l ~'.'!",._. tPf',1.1 ol t ' . 

f~ ·~r» ll l t-"P•Hf ', J'"t r)fot> <:.tei; to cM~ ,1rr) 

. ;;r 1 p,-~ "' t~ t, ,11, 11 if'o:1 1 r. rn-'1.1 l.'li1··1',, Yfl' 'T o1•Y 'll'IE'r1 t J·; re.iri'j l 11 
f'I l r.+ ,;,• "Orv, -; l"\>, .. r,~r· l l \' ! L'•l c!n''~· f• ~jf ri that l '.J 11 1 I,'! 1 Llf 

v. 1 . ..,1 ~~t.,~ •' I · ,.. r.,,~ ·,J 14 •li··1 ~ ~ I"" · ~ .. t IL·' i'.,.'>'l <u: rt-1"\1to1, . 

Hexa9on Syslems 1s proud lo announce another hrsl ~n rext check ing - cJn eve1y1hing 
checker HeKspeU 2 che<::kS no! o nl~ d1cllooary words. but learns and cnecks codes 101· 
mu1ae and num bers which are so essenltal in many commerc1a1 and techn1ca1 documen1s 
W11h Hexspell 2 you define what characters make up a lllford. then teach Hexspell lhe new 
"woids· 11 needs to check your text Th isadvanced systembuilds on me unique teatures ot 
the ongmal Hexspell (the firs t TRS·BO spelling checker) . Hexspell 2 features a on«slep m· 
1eractive process. a word list that adapts 1tsetl to your word usage. a 25 000 word 1mt1a1 
"' ~rd li st and more than three years of researcl\ and experienc e .~ • 

Heupell 2 upgrade for regi•tered ••mars or Heupell Vu• . t - ~ 

S35 from Hengon Syslems or your neoml dealtr. " · ·· · · 


Hexspell req uires a TRS-BO Mod I or Mon 11 1W11th 2 drives and 48K US $ 99 

•• He"A~N P.O. eox a97. station A 
.. """""~ Vancouver, B.C. Canada V8C 2N2 

• 	 ..,_..;. ~¥~T.e~ Telephone(6041882·764&
""'' "" ., ., I' f'll"a' M1c:ronet 70235,1J76 

.... 46 

Now you can use your printer wi1h your modem 1 Your compu ter ca n be an 
1ntellige n1 pri nting terminal. Talk to timeshare services or to ot her personal 
computers ; print simultaneously through a secon d printer port ; and re-display 
text stored in memory. Download te xt to Basic programs: dump to a cassette 
tape, or printer, or both . Microtext can be used with any printer or no printer at 
all. It features user-configurable duplex/ parity for special applications, and can 
send any ASCII c11aracter. You ' ll find many uses for this general purpose 
module' Available in ROM PAC K. ready-to-use. for $59.95. 

1111 111111111111~ GAMES 

Star Blaster - Blast your wa y th rough an asteroid field in this action-packed 
Hi-Res graphics game ' Available in ROMPACK; requires 16K. Price: $39.95 
Pac Attack - Try your hand at this challenging game by Computerware. with 
fantastic graphics. sound and actiont Cassette requires 16K. Price: $24.95 
Berserk - Have fun zapping robots with thi s Hi-Res game by Mark Data 
Products. Cassette requires 16K. Price : $24 .95 
Adventure - Black Sanctum and Calixto Island by Mark Data Products . Each 
cassette requires 16K. Price: $19.95 eac h. 

SOFTWARE DEVELOPMENT SYSTEM 
Tl1e Micro Works Software Development System (SDS80C) is a complete 6809 
editor, assembler and monitor package contained m one Color Computer program 
pac kl Vastly superior to RAM -based assemblers/edi1ors. the SDS80C is non
volatile. meaning that if your application program bombs. it can 't destroy your 
editor/ assembler. Plus it leaves almost all of 16K or 32K RAM free for your 
program. Since all three programs , editor. assembler and mon itor are co-resident , 
we eliminate tedious program loading when going back and forth from editing to 
assembly and debugging' 
The powerful screen-oriented Editor features finds, changes , moves, copys and 
much more. All keys have convenient auto repeat (typamatic) , and since no line 
numbers are required , the full width al the screen may be used to generate well 
commented ccxle. 
The Assembler features all of the following: complete 6809 instruction set; 
complete 6800 set supported 1or cross-assemb ly; conditional assembly; local 
labels; assembly to cassette tape or to memory ; listing to screen or printe r; and 
mnemonic error codes instead of numbers. 
The versatile ABUG monitor is a com pact version at CBUG , tailored for debugging 
programs generated by the Assembler and Editor. It features examine / change ol 
m~rnory or registers , cassette load and save, breakpoints and more. SDS80C 

ROM LESS PAK I  is an em pty program pac k capable of holding two 2716 or 
2732 EPROMs , al low ing you up to 8K of program! The PC board ins ide comes 
with socke1s installed. ready to go with the addition of your cu stom EPROMs . 
Price : S24.95 
2-PASS DISASSEMBLER - with documentation package . 16K: casset1e 80C 
Disassembler Price: $49 .95 
CBUG - Machine language monitor. CBUG Cassette Price: $29.95 
CBUG ON 2716 EPROM: Can plug into Romless Pak I. CBUG ROM Price: 
$39.95 
PARALLEL PRINTER INTERFACE - serial to parallel converte r allows use of all 
standard parallel printers. P180C Price: $69.95 
Ass9mbly LanguaglJ Programming, by Lar.ce Leventhal. Pries: $16.95 
MEMORY UPGRADE KITS : 4- 16K Kit Price $39.95 . 16-32K (requires soldering 
experi ence) Price: S39.95 
PARTS & SERVICES : SAMs, 6809Es , RAM s. P!As. Ca ll for prices. 

WE SHIP FROM STOCK!';~~t;a©W§) ~ ·,, ~ GOOD STUFF! Master ChargeNisa and COD Accepted 

W@~ P.O. BOX 1110 DEL MAR, CA 92014 714-942-2400 

...see List of MJver t1sers on page 354 	 80 Microcomputing, May 1982 • 297 
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Using a TRS-80 to digest golf scores. 

The Key Box 

Basic Level II 
Model I or Ill 
16K RAM 
Optional llne printer 

Fore! Scorekeeper 


Rodger Wells 
1008 Kehoe Drive 

St. Charles, IL 60174 

During a medium-sized golf 
tournament, much frustra

tion and confusion surrounds 
the scorekeeper ... especially 
during the last few hours of the 
game! Many tournament scores 
are computed using the popular 
"Callaway Handicap" system. 
This system, while perhaps giv
ing every player a fair chance to 
compete, gets very confusing. 

The Callaway System com
putes your net score by deduct
ing from your gross score the 
scores of some certain number 
of holes. The number of holes to 
subtract is based on your total 
(gross) score. If you are a 
"scratch" golfer, you get no 
handicap, but should you shoot 
130, for example, you can sub
tract the highest six holes. In ad
dition, after you subtract the ap
propriate number of holes, an
other adjustment ranging from 
-2 to + 2 applies to your handi
cap. Generally you determine 
the number of holes to subtract 
and the adjustment by referring 
to a table. 

However, a few subtle rules 
complicate the matter further. 
No more than twice the par score 

Rodger Wells has been devel
oping application programs for 

work and fun for about 10 years. 

He is an employee of AT&T com

pany. 

for any hole may be deducted. 
Since the par score for a hole fre
q uently differs for men and 
women you must consider the 
player's sex. Finally, the system 
specifies that you cannot deduct 
the scores of either of the last 
two holes played. (A player can 
take advantage of the handicap 
system by shooting a certain 
score on his last holes.) In a tour· 
nament golfers often start on 
both the "front" (hole 1) and the 
"back" (hole 10) courses, there
fore you must consider which 
holes he played last. 

Using Callaway manually is 
complex. The announcements 
of the winners are frequently de
layed several hours after !he last 
foursome has come In off the 
course. Tracking possible win
ners throughout the game is vir
tually impossible to handle 
manually. 

To solve such a problem (and 
to create a conversation piece at 
the nineteenth hole) you can 
pack your TRS-80 out to the 
course to keep score. With a 16K 
machine and the Program Listing 
you can calculate the net scores 
for up to 200 golfers and keep 
track of the current standings. 

To initiate the program you 
must first load the par scores 
that apply to the course. The 
program then asks whether 
guests are eligible to compete 
for prizes in your game. (If you 
are having a club or company 
game, this is often not per
mitted.) The program then asks 
you the number and the names 
of the units in competition. This 

could be departments, lodges, 
teams, committees, and so on 
that the players represent. 

After this initial loading, you 
are ready to Input the individual 
player's scores. First, the pro
gram asks you how many play
ers are in the group. This is 
usually four. Frequently, how
ever, a group will lose a player 
they had planned on. If there are 
not four in the group, the scores 
will not be counted in the four
somes competition. 

Next, you must enter a num
ber to identify the group. I use 
the original tee-off time, for ex
ample, 0902 for 9:02 AM. If there 
are two groups, I use 0902.1 and 
0902.2 for front and back course 
respectively. You must then spe· 
city whether the group started 
on the front (hole 1) or the back 
(hole 10) course. 

Now you must enter individ
ual data for the players. First, in· 
put the name for player one. The 
program will truncate the name 
to the first ten characters input 
to conserve space. Now specify 
which unit (department , and so 
on) this person represents- Next, 
input the player ' s sex by 
answering M or F. 

Then enter the individual hole 
scores for holes 1-9. You atways 
enter these scores first regard

less of which holes were played 
first. Enter all nine scores on one 
line separated by commas. When 
you press Enter, the computer 
will display the gross score for 
the front nine. Check this with 
the scorecard. You must resolve 
any differences as either a key
board error or a golfer error. Fol· 
low this with the scores for the 
back nine, and the program will 
ask you whether to continue or 
lo reenter the scores. 

When you continue, the pro· 
gram will calculate the player's 
net score and he wilt know im
mediately if he is in the running for 
any prizes. Anytime the "NAME?" 
prompt is on the screen, you can 
get a status of the low gross 
winners, low net winners, low 
foursomes, hole averages and 
more .. . to keep the conversa
tion lively in the clubhouse dur
ing the long afternoon! 

You can attach an optional 
line printer to give each golfer a 
" receipt" of his calculations. 
The first few lines of the pro
gram make up a machine lan
guage routine that will allow you 
to print the screen to a line 
printer by pressing the space 
bar and the shift key together. If 
you want to use this feature, 
answer Y to the question regard
ing the printer.• 

Program Listing 

18 O~t~ 3J,175,12'7, 34 , 22 , 64,2lil l ,S,f 
21 DATa. se, 128 ,56, 254 ,l ,l 94 , 227 I 3, S.8 ,64 , S6 ' 254 ' 1 2 9 r 19 4 f 227 , 3. 24 !1, 1 97 . 213 , 22 
9,33 ,tl, 6 1 , 22,16 , 6 ,64, 7 8, 1 26 ,2 54 ,32 ,32 , 2 8 ,1 97 , 2 29,19 5 , 21 8 , 127, 126 . 25 4 , )2 , )2 ' 
8 
39 D~TA )5 ,16,24 8 ,Hl , 19 3,195 , <3 4 ,127, 225 ,1 9) , 295 ,141, S , JI , 16 , 224 ,14 , 32 , 6 , 2 

Program continues 
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Morepowerful programming tools 

for theTRS-ao; Nowon disk. 


Better results. Microsoft's Level Ill BASIC and Editor/ 
Assembler-Plus are programming tools that help you write 
complex programs 1n less time. with less effort and ut1I· 
1zing less memory. Better programs. No matter what your 
programming skill . And for the first time these tools are 
available on disk . 
Editor/Assembler-Plus. A powerful editing. assembly and 
debugging tool with many sophisticated features that make 
writing TRS -80 assembly language programs easier. faster 
and more eff1c1ent. 
• Full disk capabil1t1es. 
• Assembly directly into memory. No need to save obiect 

code then reload for execution. 
• 	Macro capability that allows you to define macros for 

commonly used sequences of instructions. 
• Cond1t1onal assembly that allows you to generate more 

than one version of a program. 
• Eight breakpoints at a time for program debugging. 
• The INCLUDE statement that allows you to call add1t1onal 

disk files for assembly. 
• Other features include extensive operators. automatic 

origin. symbol table printout. quash command. hex. deci
mal and octal constants. single step-through 1nstruct1ons 
1n memory. five type-out modes. four type-in radices. plus 
extensive edit commands. 

a solid box by specifying iust two points Then save and 
recall 1t with BASIC commands. 

• 	MENU. One command that allows you to construct an 
entire menu. 

• CHAIN and COMMON commands allow you to call 
another program and pass variables to 11. 

• Powerful ed1t1ng commands such as COPY / TRANSFER. 
FIND and CHANGE. 

• DUMP command that makes debugging easier 
• Time-limit response. New IN PUT# LEN and LINE INPUT 

# LEN commands al low you to set a time limit on response. 
• RS -232 output from BASIC. With a single comma nd. 
• More. Level Ill gives you automatic line numbering. 26 

user-definable sing le stroke instructions, and more. 
Disk or cassette. Disk versions of Level Ill and Editor/ 
Assembler-Plus are brand new. Cassette versions are also 
available with many of the same capab1ht1es 
Talk to your Microsoft™ dealer. Ask tor a demonstration 
of two of the most powerful tools you can get for your 
TRS-80 : Level Ill BASIC and Editor/Assembler-Plus. On 
disk or cassette. From Microsoft. 
TRS 80 is a trademark of Radio Shack . a dMs1on ol Tandy Corporation 
Microsoft is a trademark of M1cro~oft . Inc 
Microsoft Consumer Products is a d1v1s1on of Microsoft . Inc 

A more powerful BASIC. With Level Ill BASIC. you get 
power to perform tasks in BASIC that used to require 
assembly language. Plus. new ease -of-use features for T
your TRS·80. 
• Advanced graphics. Develop charts, graphs. even anima

tion 1n Level Ill BASIC. Draw a line. an outline box or 10700 Northup Way, Bellevue. WA 96004. (206) B28·BOBO 



Program continued 

, 2es ,10 , s ,14 ,13 , 16 ,249 .2l,194 ,200 ,1 27 , 225 ,:c?99 ,l93 , 241, 195 ,227 , 3 
40 CL~>J<2 500 
50 CLS 
.filll PIUN·.1:@4'15, "CALLOWAY GOLF TOURNAMENT" 
?e PH!N'J:@474, ·coPYRIGHT 1979• 

88 PR.LN'1'@539, ·R.ODG EP, WELLS" 

90 DI K P(!B,2! ,S(lB) ,TOBI 

100 DIM M(ll ) ,H S.( ll l ,D( 8,5,2) ,D$(8, 5) ,Lt-1 (11,2} ,LNS(ll) 

ll& Dl~ Tl { 201 I ,G \291) , F ( 201 l ,TS {201) , HT ( lBJ ,FF l ll, 2) 

120 FORX=lTOHl: M(X) •200: LN (X / 1) c:200: FF (X , 2) .sa00: NEXT 

13 0 fORX=lT04i: fOIDil "' l TOS : D (X l ,X., l) ~200: NEXTXl ,X 
14~ FORX=1TQ2~0:Tl{X)•Hl0f:NEXT 
1 50 CLS 
U0 INl'u·r""WILL A PRINTER :aE: USED (Y/N) ~ ;A$:lPA$.. "N~ 'l.'HENCLS:GOT0210 
170 PR J..NT.MEM.ORY SIZE .!1U.ST HAVE BEEN SET AT 3267J":PRINT.LOADING SCKEEN PR! 
NT ROUTINE ••• • 
18" FORX,.3.i676TOJ27 67: READY: POKEX, Y: !iEXT 
1'90 PUK.t:.: 1652~ 1 166;P0KEl6527,l27 :A"' USR(0):PRINT"SCR&EN PRIN'T DRIVER LOADED. 

SCrtEEN CAN BE PR! NTED P.'f ANX TI ME 
BY PRESSING SHIFT &. SPACE SIMULTANEOUSLY~ 
2"0 1NPUT 11 PRESS ENTEJ.r TO CONTINUE "; 'i: CLS 
2l0 PRIN'l' "THIS PROGR>.11 COMPUTES GOLF SCORES USING THE POPULAR CALLOWAY'1 

22e PRIN'J.'" HANDICAP SYSTEM. THIS SYST D1 BASES EACH PLAYER 'S llANO!CAP" 
2Jlil PRINT" ON TFlElR GROSS SCORE. A CERTAIN NUMB&R Oti' HOLES (ANO ttAJ.F" 
240 PR.1.N·.1.· 11 HOt.ES) ARE DEDUCTED AND AN ADDITIONf.L ADJUSTMENT IlANGING FRCP1 1

' 

25B PRHlT" -2 TO +2 IS COMPUTED fOR EACH PLAYER." 
~~0 PMJ.N'T;PRINT"THE: FOLLOW ING ASSUMPrlONS AND RULES APPLY' (UNLESS 1100.1.FlEO) 

2/B PHJ. N'l"' l.ONLY THE FIRST 16 P;LAYE'D HOLES MAY BE CONSlUERED FOR" 

2BE P1uth·" DEDUCTlON.{ACTUAL HOLES DEPEND ON STARTING HOLE)" 

291il PRlN'1' 11 2.MAXIMU11 D&OUCTION FOR ANY HOLE IS LIMITS.D TO TWICE PA.R "' 

3 138 PR.I.NT• f'OR THAT HOLE, iVM.H::S FOR MALE, FF.HALE}" 

31'1 PR1N'l'" ).HALF STROKES(ON tiALF HOLESlARE DEDUCTED AS FULL STROKES .• 

)20 PR.I. N'T i PRINT ·E~TER COURSE PAR SCORE FOR EACH HOI.E. 1".EN 1 S FIRST," 

330 FORX,.,lT018tPRINT"HOLE r ";X;:INPUTP(X,l) :IFP(Xrl)-"PRINT.ERROR .. :INPUTP l 

X,l} 

3.ul NEXT 

35e PRiN'l'.NOW ENTER WOME N'S PAR FOR EACH l:iOt.&." 

)60 FORX,..1T018;PRINT•HoLE I "tX;:INPUTP(X,2) :IFP {Xr2)=~PRINT"ERROR~:INPUTP ( 

>:.,2) 

370 NEXT 

)ISi!' CLS 

390 PtUN'l' 

41il0 PRINT.PAR SCORES FOR THIS 'NXJRNAMZtlT ARE NO'W SET AS FOLLOWS: 11 


4lt PRINT it FRONT 9 BACK 9" 

420 PR;. HT" HOLE HEN WOHEN ti.OLE MEN HOMEN" 

4J0 AH$•• ti .. .. .. .. .... 
ue l'ORX•lT09 
450 PRlNTUSINGAHS:X,P(X,1) ,P (X,2 ) ,X+9,P (X +9,l } ,P ( X+9,2) 
46B NEXTX:PRINT 
470 IN1"u·1·•HI1" EN'l'E:R 'J'O CONTIN UE (BREAK & RESTART IF WRO:NG) • ,x 
48S CLS 
4'9e INPUT.DO YOU ALLOW GUESTS TO COMPETE ('l'/N) "1A$:lFA$,."Y"THEMGG=bPRINT•I 
NCLUDE 'GUEST' AS A DEPARTMENT• 
506 INt'u·i·"NUHBER OF UNITS /D£PA.R'l'MENTS• 1HD 
510 FORX-=lTOND:PRINT"UNIT/DEP'T j • ;x; : INPUTDPS(X) :NEXT 
528 DP$(i!l)""•GuEST" 
530 Ct..S:PRINT 1 SEVERAL SUMMARIES ARE AVAILABLE WHENEVER 'NAM.£' IS ON THE SCt< 
EEN" 
54e PR.ANT" SUHMARY•:PRINT 
sse PRUIT" LOW FOURSCJl'E NETS. 
s ee P.tuN·r· LOW GROSS WINNERS ("IAX=le). 
57 0 PRIN'l'" LOW NET WINNERS 11'\AXsH!) • 
5S0 PRlN'l'• UNIT STANDINGS• 
59'3 PRiNT• HOLE AVERAGES" 
60£1 PRJ. N'l'• 6 TDTAt. NET SCORE BY INDI VIO UAL" :PRINT: IFN$... "S"RETURN 
610 PRiN"l.'"TO PRODUCE A SUP!MARY, 'l'YPE 'S' AFTE R 1 NAl'\E? 1 .• 

620 NF=0: l NPUT.HOW MANY FLAYERS IN TH IS GROUP• :NF: l.f'Nf' ... BTHEN620 
630 lNPu·1· •GROUP ID NUMBER• 1FU 
6 40 INr'U'1·• STARTING HOLE ( l OR U!}.,; SH: IFSH~BSH=l 
658 NN=0:GF•0 
669 NN=NN+l 
670 NS~·"~ INPUT.NAME•; NS: If'N$-=""N$""" S" 
6 a., If'N$:" s •'l'HEN 75" 
6 9" C'LS ~PRINT.UNIT t •,"DEPARTMENT• 
700 FORX=GGTOND:PRINTX,DP$(X) :NEXT 
710 PR!NT!INPUT"UNlT j ·~u 
720 IF U-=0 THEN GP..:l 1 SETS GUEST FLAG 
730 IFLENIN$1>10 THEN N$=LEFT${N$,10) 
7 4El GOTO 78!0 
750 F"'9:CLS:GOSUB 5 48 :INPUT"SUMMAFY t" ;F 
760 ONFGOSUB 203£1 , 2999 r 2130 , 217e , 2280 , 2340 
770 GOT<J679 
7 811 S$: 11 .. : INPUT "' MALE OR FEMALE (M/f') . 'S$: IFSS--". ss..- ~ M" 
79• Tl=0:T2=0: G=0:Hl•0 

8jj0 NP==NP+l 

810 U' sSs"F"S... 2:GOTO 810 

820 S=l 

8J0 CLS: PR!NT.INPUT HOLE SCORES FOR l-9 {REGARDLESS OF STARTI N(.; HOLE)" 

840 IN~UT S(·l) ,S(2) ,S (J} , S{ 4) rS(S) , S(6l ,S(7 1 ,S (8J ,Sl9) 

850 Tl•0 

8b 0 FORX,,,1T09:Tl•Tl+S00 :NEXTX 

871; PXlNT.f'IRST NINE HOLES---TOTAL= 11 ~Tl 


680 PRlNT"IMPUT HOLE SCORES FOR 10-1°8 NOW •• • 

890 INPUT S(l 8 ) ,S(ll) , S(l2) ,S ( l3} ,S(l4 ) ,S{l5} ,S(l6i ,S(l1) ,S! 18) 

90iJ T2=-3 

9.ilil FORX;lfilTOlS:T2"'T2+S OO :NEX'l'X 

920 G:Tl-tT2 

9J" PRINT.BACK NINE TOTAL--- • ; T2; • 18 HOLE GROSS--" ;G 

940 X=l 

959 PR1NT•ENTER Cl ) TO GC ON• 

96B PR.1.NT• (2) TO RE-ENTER A.LL SCORES~ 


97~ PH.I.N'.I'• (3) TO RE-ENTER BACK NlNE ONLY• 

990 INl"v .. X:ONXGOTO 990 , S3" , 880 

9 90i 'COt''i SCvflES INTO TEST MATRIX 

1000 G•Tl +T2 

1010 FORJ!<lTOlB: T(X) •SIX): NEXT 

1020 'F IGUR E CALWWA.Y ADJUSTMENT 

1030 IFG>72THEN 1061il 

1"40 CLS~PR!NTNS~" GROSS= •;c 

1050 NE,.G: PRINT .SCRATCH GOLFER-- NO HANDICAP •• ," :GO'l"O 13 91t 

lB6B IFG>7::>THEN U9" 

1070 N•l:Fl•l:A•C-75 

1880 GOTO 115" 

1090 Gl•(G-66)/10:N•INT(Gl) :IFG1-INT(Gl)>.49THEN 1110 

1100 Fl=0:GOTO 1120 

111'1 Fl:l:N=tHl 

1120 AorG-70 

ll3B IF A<e2Tl:IEN 1158 

1146 A•A-5:COTO 1130 

1150 'START LOOKING POR HIGH HOLES 

1160 IF Fl=lTHEN N9 ...N-45:GOTO 1180 

1176 N9=N 
118" CLS l PP.I NTH$'• GOLFER t • JNP: PRINT.HOLJ::S 'tO DC:tlUCT--• J N9 ;- " N>JUSTMEN 
T-- ";A;• GROSS--" 1Tl+T2 
1190 PRINT• HOLEt DEDUCT• 

1200 FORR"'-lTON 'LOCATES "'N• HOLES 
1218 T(Ll)=0,FL•0 
122B L=Ll.:Pl:o:0:IFSH01GOTO 1270 
1230 FORX•IT0 16,GOSUB 2420 
1240 NEX'.I'X 
1250 GOSUB 1970 
1260 GOTO 1328 
1270 FORXclT018 
1280 If'J<s80RX .. 9Tf1£N 13 80 1 BLOCKS HOLES 8£i9 ON BACK N!NE START 
l290 GOSUB 2420 
1300 NEXTX 
1310 GOSUB 197 0 
1328 ON FL+l GOTO 1 330 , 1348 , 1358 
133i'l PRIN'TLl,L~GOTO 1360 
1340 PRINTLl,L," SUBTRACT HALr HOLE• tGOTO 1361!1 
1350 PRINTL1 1 L,• LI MITED TO 2 x PAR" 
1369 NEXTH 
137 0 PRINT"TOTAL DEDUCT " fHl; " TO'l'AL HANDICAP ";Hl+A 
138• N~·G- (Hl+A J 
1390 PRIN"t'·scoRE. 1•;NP;• •;NS;" NET SCORE •;NE:PRINT 
140B IFU=0GO'l'O 1830 'BLOCKS GUESTS ~'RC1'it COMPETI TION 
1410 'LOW GROSS CALC 
1420 FORJC<lTOlB 
1430 IFG>M{X}COTO l48e 
1440 FORX1 ...10TOX STEP-1 
1450 M[Xl+l) =M(Xl) :MS(Xl<l) •MS(Xl) :NEXT XI 
1<60 M(X)=G: MS(X)=N$ 
1 47it PRINT.,PRESENT MEDALIST CONTENDER •• t•;X.:GOTO 149B 
1480 NEXT X 
14 98 - UN IT WINNER CALC 
1590 FORX=lT04 
lSU !FNE>D(U,X,))GOTO 1590 
1520 IFNE<D{U,X,l )GOTO 1540 
1530 IFG>D(U,X,2)GOTO 1590 
1540 FORX1=4TOX STEP-1 
l 5.5 9 FORI•lT02 
1568 D(U 1 Xl+l 1 I)=D(U,Xl,I) :0$ ~ U,Xl+l )=D$(U ,Xl ) :NEXTI,Xl 
l57H D (U ,X ,1) =NE :D(U ,X, 2) =G :tl$ (U ,Xl "'N$ 
1500 PRIN'T"PRESENT UNIT REPRESENTATIVE •• r• JX!GOTO 16"0 
1590 ~EXTX 
1688 1 LOW NET CALC 
1619 FORX=lTOHI 
16211 IFNE >LN{X,l)GOTO 1699 
1630 IFNE<LN{X,l)GOTO 1650 
1640 IFG>LN(X,2)GOTO 1690 
1650 FORXl"'l"TOX STEP-1 
1660 FORislT02 :LN(Xl+l r I ) •t.N {Xl , l) 1 LN$ (Xl+l} =LN$ (Xl) :N£X1'I ,Xl 
1678 LN(X,l) •NE:LN (X,2) •G;LN$ (X) •N$ 
168!0 PRINT.PRESENT LOW NET CONTENDER., .t• 1X1GOTO 1701 
1690 NEXTX 
17011 'TOTAL PLAYER COUNI',STOREB ALL NET SCORES,SOMS HOLE TOTALS 

17le PORXclTD NP 

1720 IFNE>Tl(X)GOTO 179S 

1738 IFNE <Tl(X} GO'!'O 1750 

l?U IFG>G(XJGOTO 1790 

17 50 FORXl=NPTOXSTEP-1 

1760 G(Xl+l)=G lnJ 

l 77S Tl (Xhl) =Tl (Xl) :t' (Xl+l } •F (Xl) :TS (Xl+l) •TS (Xl) :NEXTXl 

17 e• Tl (X) =NE: F (X) =F :T$ (X) •N$ '"I X) =G; GO'l'Ol8•e 

1790 NEXTX 

l8t1B FORX..lTOlB 

lS18 HT(X)mHT(X)+S(X) :NEXTX 

18:.!B FT=FT+NE 

18~8 IP NN <NF THEN66B 

1848 NN<0 
l85B H'Nf' <> 4TH EN196 0 
lth18 IF GF ..1TflEN196Bi 1 GUEST EXCLUS ION FLAG 
1871:! INPU'l'"PRESS ENTER To CONTlNuE·;z:C!.S 

1880 FORX=lT010 

1890 IPFT>FF (X,2)THENl940 

1900 FORXl=lBTOXS'l'EP-1 

191111 FF (Xl+l, 1) :=FF (Xl, l): FF (Xl+l, 2) .. FF (Xl, 2) :tleXTXl 

1~20 FF(X,l) =FU:FF (X,2) =FT 

l9J0 PRINT.. PRESENT FOORSc::»llE CONTENDERS 'I ":X:GOT019Sl.l 

1940 NEXTX 

1950 PRINT"POURSCPIE NET TOTAL •• "rFT 

19tilll F'I"-=8: JNPUT• PRESS KNTE.R TO CONTINUE• 1 Z.: CLS :GOT0620 

19/l! IFL<:=2*P(Ll,S}THEN 1990 . 

1980 L""2*P(Ll ,S ) :fLe2 

1990 IFH<NTHEN 2920 

2900 IF Fl<>lTHEN 2e2e 

2010 L•INT(L(2+.9) ;FL=l 

2920 Hl,,,Hl+L:R£TURN 

2030 CLS:PRINT•FOURSOME NET CONTENDERS" 

2040 PRINT"RANK•, "FOURSOME 11 

, •NE'l'• 

2050 FOflX,..lT010 

206B PRINTX,FF(X,l) ,FF (X,2) 

2070 NEXT 

2080 RETURN 

299f.I 'DISP:LAl I.ow GROSS 

2 100 CLS: PRINT"LOW GROSS {MEDALIST i CONTENDERS• 

2110 FORXelTOHl: PRINT X,M$ (X.) ,M (.:0 :NEXTX 

2120 RETURN 

21.le •nISt'LAY LOW NET 

2140 CLS: PRINT.LOW NET CONTENbERS"" 

2150 F"ORX=lT010: PRINT X,LN$(X) ,LN(X,l ) :NEXTX 

2160 ~ETURN 


217"l 'DISPLA.Y UNIT STANDINGS 

218.i CLS 

2l!Hl 1Nl"U"J" 11 WHICH UNIT TO DISPLAY (1 ~8) "1X 

2209 DT=9 

2210 PRINT"UEPARTMENTt--• 1X 1 DPS(X) 

2229 FORX1.,,.1T04 

2238 PRINTD$(X,Xll ,D(X,X l ,l) :DT..DT+O(X,X),l) 
2248 NEXTXl 
2259 PRINT•UtHT TOTAL-- ":DT:PRINT: PRINT 
2260 INl'u·1·•ANoTHtR UNIT (\'./N} "1A$:IFA$.,,"Y.THENCLS:GOT02190 
2270 RETURN 
2280 'DISPLAY HOLE AVERJ\GES 
2290 PRJNl'•cuRRENT HOLE AVE;:tAGEs• 
2399 CLS:PRIN'r•HOLE AVG HOLE AVG• 
2310 FORX..1T09 :RA.=HT{X} /NP1 HB=HT (X+9) /NPt PR.INTX ,l::IA, X+9 ,HBttiEXTX 
2320 PRINT:PRINT:PRIN'I' 
233 8 RETURN 
230 'DISPLAYS ALL NE'l' SCORES 
2356 CLS:PRINT•NET SCORES .. ;PRIN'I'•RANK NAME M£T" 
2360 FOJUl=lTONP 
2370 PORY•lT010 
2381b PR1NTX,T$(X~ ,Tl (X) 
2390 NEXTY':PRINT:INPUT"PRESS &NTER TO CONTINuE•;z:CLS:PRlNT 1 RANl<~, .. NAME·,·N 
ET" 
2409 NEXTX 
2410 RETURN 

2420 IF'l'(X) <LTHEN 2470 

24Je IF'l'(X) >LTH EN 245B 

2 440 IFP(X,Si<=PlTHEN 2410 

2450 IF2.. .P(X , S) <J..COTO 2470 

2 460 L=T[X) ,Ll=X:Pl=PI X,S ) 

2 4/!a RETURN 
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Compolobollfy w•th bolk Model I a t1 d Ill 

MEMOREX 
ft.lllBLE DISCS 

WE Will NOT BE UNDER
SOLDfl Call Free (800)235-4137 
for prices <1nd information. De<1ler 
inquiries invited ~nd C 0 D's 

<1ccepted 

lOO Foothill Blvd 
San Luis Obispo. CA 
9~340 I In Cal. call 
(800)592 -5935 or 
( 05)543· I 037 

;-.'Wlii~ ...-207 

TRS-801
"' 


BUSINESS SOLUTION 

Tired of switching printer cables between 

printer "1 and pnnter #2? Here is the solution. 
The Model SW1 7-A Printer Switcher is yoo.:r 
answer. The SW1 7-A Switcher is a solid-state 
(no relays) printer switcher designed with 
your office efficiency in mind- simple to op
erate. with the single remote switch. yet posi
tive in operation.Absolutely no data dropout. 
Available for TRS-80'" Model I. II. Ill. cables. 
remote switch. and power supply are in
cluded. 1 year limited warranty. 

$249.95 
Please specify computBf and printer models. 

sorry, no C.O.D. 

Wizard Electronlcs, Inc. 

PO B 47842 • Doraville. GA 30362 


404-261 -2653 


PRINlER #1 SW1 7-A 

ms-so·· 

TRS-80'" is a reg1stef9d ttodemork of Tondy CDrporahon 

PORTFOL ·o ANALYSIS 
Trac k and Analy1eyou• Stuck po1tfolio with these programs 

for the TRS·80' Mod I &3 
The Stock Analysis Package conmts of fou r programs 

wh ich allow Database creation & maintenance: Graphing of 
p11ces. moving avg. & volume. and Generation of a Portfolio 
Andly sis Report lo evaluate your market position 

Programs are w11tt en 1n BAS IC and a1e MENU driven with 
E1101 1rapping tor ease ol use 

TRS-80' Mod I 01 3, 48K & one disk drrve requ ired. 
P11nter 1eq1111ed 101 Portfolio Analysis report Pnce fo1 the 
entue package rs $74 95 lo 01de1 01 to rece"e more infot· 
malton, fill out coupon below or call (214) 861-5656 VI SA & 
MC are accepted 

P.Tree Enterprises Suite 269 
2701-CWest 15th Street Plano, Te1n 75075 

! I Payment enclostd 01 charge my I I VISA fl MC 
I I Please stnd more info1mat1on 

Nam•------~-~-----
Address ______________ 

C1ty ______state __ z,p ____ 

Account # Exp Date 
'TRS-80 1s a trademark ot the Tandy Corp . ,.,,, 383 

.-See Lrst of Advertisers on page 354 

TOTAL 

DISKETTE 


BACKUP 


- i !'-1
INCLUDING UN LIMITED BACKUP 


O F MOST P ROTECTED DISKS 


If your d isk.ette sohware library is not com
pletely backed up, or, if you are wasting disk 
ettes by ma~ing backup copies of all your 
d iskeu es. your problem is solved! Using 
DUMPLOAO, the t otal con1ents of your d isk· 
ettes can be saf4"ly dumped to tape~ The h i
speed tape option allows six 35 or 40 track 
d iske n es lO fit on one CGO casette. 

TRS-80 Mode l 1 16K · 48K 
T RSDOS or NEWDOSBO Compat ible 
May be used to back-up TR SOOS, VTOS 
4 .0, NEWDOS, M ICROOOS, or data 
disks. !Single Density! 

- $16.95 on Cassene - $19.95 on Diskette 
Plus $1 ,00 handl ing Ondlana Res. add 4% taxi 
TOLL FREE 24 HR. ORDERING SERVICE 

1-800-525-9391 (Ext. 5091 (Except Colo,) 
1·800-332-9259 (Ext. 509) (Colo. Residents) 

or Mall Check or Money Order To : 
COMPLETE COMPUTER SERVICES ..-210 
8188 HEATHER DRIVE li.iliilil I"!!!!'! 
NEWBURGH. IND IANA 47630 IWmJ ' L=:.J 

For TRS-80" Color Computer. PET . Apple II. 

llEMENTARY MATH 

SCIENCE HISTORY 

GEOGRAPHY ACCOUNTING 

ECONOMICS BUSINESS ED. 

FORCIGN LANG. FA RM RECORDS 

GRAMMAR COIN INVENTORY 

Wr ite for FR~. [ Cata logue: 

MICRO LEARNINGWARE,.,,, 209 

llOX 2 I 34, N. MANKATO MN 5600 I 
507 -625-2205 

VISA&. MASTER CHARGE ACCU'TED 
Wf! r>~Y 1') "',, roy~ l 1y l o1 ldul. cll !•On<.'1I 


rrog1cuTI\ l 1~(t'C' ... 1th u~ 


Apple Is" trademark of Apple Computer Co. 

H!>-IO h .. rqhH•ecl ............ ol T.\HDY CO•P. 

I'd .. • tr•de.....,. of '°"'"'odal'a ... Mac.hlnes.. 

LYN X 

TRS-80 

MODEM 

$22988 

OHIVfREO 

LY NX Features: 
0 
0 N o \lfJ)Q•Ohl pl.tr<hO ~•)- re~v•red 
D One~yeo• ... anol'lt)' 
lJ ~u •a a~al .liuTO Dtl.Jwie• 

0 Worlit) .... m 011r 'IOhwore mcludm~ ST iJlJ 

by"'°"'"""··· 
C. Active ( ;_t A.ril 8llEAK . ond '(ONTROl kqo~ 

0 Holl o r tull dup11n. vouob•~ wo1d len~,r, 
j)~f tty 0•\0 ''.:>ll l>•h 

::: 0.a1 lrom Ol'IOnit' 11,~ybOord Or tne•tHt<}' 

'..J W<:irln W•Th """"°""' Moclt-1 HI f!S. 132o• cor d 
0 Cerri fJt! plcx.ed Of'\ e1tliot"r ~toe of Mndel UI 
D No tQO!\ ne"'ded to '""\toll 

HIGH TECHNOLOGY AT AFFORDABLE PRICES 

Orders & lnfotmotion 

JHE BOTTOM (603) 673-8857 

----••LIME ,.,,, 306 a,d.,. 0n1y 
(BOO) 343-0726 

12 Johmon S11eet , Milford NH 03055-0423 

GET YOUR 
TRS-80 DIRECT 

FROM 

AUlHOIHZED &AUS CENTER 

FORT 
WORTH cOMPUfils

......_ I ~ 

AND 
VIDEO 

377 PLAZA. HWY 3n GRAJIBURY 
RIRT WORTH. TX 71l48 ,,-214 

AND SAVES 

Get our quole "bef0l9" rou Ouy. 
Full manufacturers ' werlltl rH . 

Texiu ruidenl$ add 4'111 sales rex. 

EB 817-573-4111=-c 
COST ~ CA LL REFU MOEO ~ ORDERS BY TEL EPKINE 

Professional 

REAL ESTATE SOFTWARE 
tor APPLE. TRS·BO • CPM SYSTDIS 

PROPEJITY MANAGEMENT SYSTEM , 5375 

• Tenanl H1!.tor~ • Op11r1 1tng Simi 

• Lale Ren1 Roport • Bmldr119 R11porl\ 

• VJtilnc, R11pon • u111tlt11\ Rsport 

• Income R11pon • TaK hpsnss Rep of! 

• Aulo li1111 Cfln rgo • Pr111I~ Ch1ch 

• Returned Cl1eck• • Pr1111s R11 c111 pts 

• PROPERTY LISTINGS i COMPARABL£S, S325 
- SCREE N BY ~ • Mai/Min Pnc11 

• Ur111s1Zon11 / CUy 
• 'n lt11msll1s11ng •Mu Puce/Income 
• 1000 L111tm9/01s k • Mn Pr1telSQ Foot 
• Ltshng Memo F111I O • Min CHhllo w 

REAL ESTATE ANALYSIS MODULES: SSO! Modulo 
• tl ome Porch.no • h • OeloHl!d htl1inga 
• lncomt P1op Ana1r111 • l'IPR Lo~n l'ln;i1y'5 1~ 

• Prop1trl y S1101 • Lo.in i\mo1111il1on 
• Con1!ruct1on Co11/Prolt! • D1preclJJ1on / ACR S Analys1$ 

• WORD PROCESSOR - MAGIC WANO, S265 

At Ccmourtr S••"' Ev1•y• l'l~1e

<1t:-are Cl Q1d11 COO ().11c1 


Ca•nn.aentsadd 6°. S11ai Tu


Me~~l'E~:"Y 12131 371-9419 

Sulla E. 111&-etn sueer Monnanan Bosen . CA 902&& 

TRS-80 MOOEL I T.M.* 

GOLOPLUG - 80 
Eliminate disk re-boots and data 
loss due to poor contact problems 
at card edge connectors. The 
GOL D PLUG • 80 solders to the 
board card edge. Use your ex
isting cables. 
CPU /keyboard to 
expansion interface ..... $18.95 
Expansion interface to disk, prin
ter, RS232, screen printer 
{specify) . . .. _ .... _ .$9.95 ea 
Full set, six connectors . .. $54 .95 

VIS4 --EAP COMPANY
P.O. Box 14, Keller, TX 76248 

(817) 498-4242 
*T RS-80 is a trade mark of 

Tandy Corp. 
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TECHNIQUE 

Using the Indexed Sequential Addressing Mode. 

I Program Therefore ISAM 

Richard S. Adcock 
141 NW Lorna 
Burleson, TX 76028 

You have just purchased a 
book on exotic program· 

ming techniques. You open It to 
the table of contents. There you 
find one entry, "Exotic Program· 
ming Techniques," which be
gins on page one. You proceed 
to the back of the book; as you 
feared, there Is no Index. What 
do you do? 

You have two choices. You 
can start at the beginning of the 
book and read from front to 
back, or you can haphazardly 
open the book to a page and see 
what's there. In computer jar
gon, you will either read the text 
saquentially or randomly. Either 
way, you will probably be able to 
get from cover to cover. 

The catch comes sometime 
later when you have a problem 
and want to check your new 
book tor a solution. Without an 
index you either have to start at 
the beginning of the book turn
ing a page at a time or randomly 
access each page, hoping to 
find your answer. You would 
find either approach frustrating 
and time-consuming. 

Now, consider this situation. 
You are writing a mail list pro
gram. Are you going to set up se
quential or random data files? 
How are you going to recover 
records from your data files? 
Are you going to start at the 
beginning and thumb through 
until you find the end or will you 
just randomly sample the data 
files until you find the one you 
are looking for? Maybe you 
should index those files. 

This is what happens in an In· 
dexed Sequential Access Meth
od File, ISAM for short. You 
create a data file, as well as an 

l 'ADD ISAM RECORDS 
18 CLEAR 1988: 128 
28 DlK N2$(58),N2(50)
38 OPBN •r•,1,•1N0Ex• 
40 I=I+l 
69 INPUTtl, N2$,l ) , N2 ( 1) 
78 PRINT N2(I), N2S(I) 
75 IP N2$(Il~'EOF" THEN 98 
BB GOTO 0 
98 CLOSE 
lee OPEN •R•,1,·TEST~ 
118 rrnLD 1, 10 AS N$, 245 AS DS 
128 X•I-2 
118 X= K+l 
140 INPUT "WORD (UP TO 18 LETTERS) '! Nl$ 
150 IF N1$="@" THEN 229 
160 INPUT "DEFINI TION ( UP TO 245 CHARECTERS ) ';Dl$ 
17' LSET D$•Dl$ 
lBB LSET N$2Nl$ 
198 PUT 1,K 
200 N2$( K)•Nl$: N2 (K)=~ 
218 GOTO 139 
228 CLOSE 
239 OPEN('"o•,1,•1NDEX• 
240 FOR I = l TC K 
258 PRINTU, N2$(I);",";H2(I) 
261 NEXT I 
265 PRINTfl, "EOF" ; ","r999 
279 CLOSE 
289 RUN •ISAM" 

Program Listing 2 
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index for it. If you need Jane 
Doe's address, you ask the com
puter to check the index for Jane 
Doe, get the associated record 
number and then the record. 
This is similar to the technique 
used to access a random file. 
Rather than use a hit and miss 
search, you give the computer a 
number which is either the 
record number for Jane Doe's 
file or a number somehow re

lated to the record number. But 
people use computers so they 
will not have to keep track of 
numbers. It is easy to remember 
someone's name, but difficult to 

recall a number associated with 
it. You can look up the number 
on a printout, but if you do that, 
you might as well check a com
plete printout. 

Commercial ISAM's 

You can add ISAM to your pro
grams in several ways. You can 
utilize someone else's !SAM rou
tines . Johnson Associates and 
Racet Computes, for instance, 
offer a complete set of routines 
which you call up when you 
want to perform any file manip· 
ulation such as add records , 
delete records or search ·the file. 
Also, ISAM routines are built 
into Radio Shack's Compiler 
Basic and Cobol. These ap
proaches have their advan
tages, but they have their disad
vantages as well. You have to 
pay for them. Then, if you sell a 
program which uses these rou
tines, you must pay a user's fee. 

The second problem, which is 
more severe for Compiler Basic 

l 1 ISAM ME NU 
10 CLS 
20 PRINT: PllHIT " 

<l > ADD HECORDS 
<2> GST A RECORD 
<3> DELETE A RECORD 
<4 > CREATE A FILE' 

30 PRrNT: INPUT "WHAT'S YOUR PLEASURE";Ml: IF Ml <l OR Hl >4 THEN 
PRINT 'NO'r A GOOD CHOICE,• :GOTO 30 
40 ON Ml GOTO 60,79,80,90 
60 RUN " ISAllADD" 
70 RUN "ISMRD" 
88 RU N II ISAMDLT'l 
98 RUN 11 ISAMCPS" 

Program Listing 1. /SAM menu 

1 'RECOVER ISM RECORD 
18 CLEAR 1008: I=0 
28 DI M N2$(50) ,N 2(50) 
JS OPEN "I",l,"INDEX" 
40 I~I+l 
60 INPU'l'U, N2$(I) , N2 ( I ) 
70 PRINT N2 (I), N2$(I ) 
75 IF H2$ ( I)='Eor• THEN 98 
80 GOTO 40 
90 CLOSE 
199 OPEN 11 R•, 1, 11 TBST" 

110 FIELD 1, 19 AS N$ , 245 AS D$ 

129 INPU'l' "WHAT'S YOUR WORD (UP TO 10 CHARACTERS)' ;Nl$ 

130 IF Nl$='@" THEN CLOSE: RUN " ISAM" 

140 FOR Jsl TO I 

159 IF N2$(J)=Nl$ T~EN ~=N2(J): GET l,X: PRINT D$: GOTO 120 
168 NEXT J 
l?e PRINT "SORRY, Tl!AT WORD'S NOT ON FILE': GOTO 120 

Program Listing 3 



and Cobol than with the John as "it should be, since your data 

son or Racet routines, is that file is currently empty. 

you have to learn how to use Once you have created the in· 

them. If you use a set of routines dex file, you are ready for Pro

you do not understand, then you gram Listing 2, the Add Entries 

increase your chances of get· routine. Lines 30-90 read the in

ting Into a you-can't-get-there dex into the computer. When 

from-here situation. This is you run it the first time, nothing 

especially true if you use a DOS Is in the computer. However, on 

other than the one Tandy sup· any subsequent program runs, 

plies. For instance, try running the Index will contain data. 

Radio Shack Cobol under DOS Lines 100-210 are the data en

3.3 from MSS. It hasn't worked try and write data to disk rou
for me, which is frustrating tines. Line 200 updates the index 
because I would like to run array consisting of N2$() as the 
BO-track double-sided disks with name (the key) and N2( ) as the 
Cobol. associated record number. Vari

able K is set to the value of the 
Build Your Own last record in the index plus one. 

The following programs will This assures that you will not 
give you a foundation upon overwrite any existing records. 
which to build your own ISAM Lines 220-270 write the index 
routines. In my example, I use to disk. By using a sequential 
the routines to set up a dic file for storage, you can store 
tionary. You can easily modify the index in a minimum of disk 
them to function as a mailing space. Since, in this application, 
list program or as a simple in we must read the entire index 
ventory, and with some thought sequentially, there is no advan
they will work for more complex, tage to using a random access 
multi-key applications. file. 

The only time you need to 
When you run this program, 

handle an ISAM file differently 
you will be prompted to enter a 

from a random file is when you 
word and a definition. To exit the 

add records, call up individual 
routine, type an @.

records or delete records. Be
Program Listing 3, which is 

fore you can do any of these 
even shorter than Listing 2, ac·

things, you must have a data flle 
cesses the ISAM file. Lines

and In our case, an index file. 
10-110 are identical in form and 

Since my routines use a sequen
function to lines 10-110 in List

tial file for index, you must first 
ing 1. At line 120, the computer 

set it up. The following routine 
prompts you to enter the word in 

does the job. 
question. It then compares your 

10 OPEN "0", 1, "INDEX" word against the index. When 
20 CLOSE the computer finds your word 

After you enter this and type (line 150), it uses the associated 
Run an index with zero entries record number stored at N2(J) to 
will be created on drive 0. This is call up the word's definition. If 

l 	 1DEL8T8 ISAM RECORD 
le CL81\1\ 1909: IzB 
20 DIK N2$(5B) ,N2(5BJ 
31 OPEN "I 1 ,l, 9 INDEX" 
4e 	 I•I+l 
60 	 lNPUTfl, N2$(I), N2(IJ 
70 PRINT N2(I), N2$(I) 
75 N2$ (1) •'EOP" THEN 90 
BB GOTO 0 
99 CLOSE 
19& OPEN •R•,1,•TEST• 
118 FIELD l, 19 AS NS, 245 AS OS 
120 INPUT 'WHAT WORD DO YOU ft'ANT '!'O DEL~TE' 1NlS 
130 If Nl $=" ~· '!'HEN l 8S 
140 fOR J=l '!'O I 
159 IF N2$(J)=Nl$ THEN K=N2(J), N2$(J )•"*';LSE'l' NS="**********": 
LSET DS•'',PU'l' 1,K: GOTO 128 
160 NEXT J 
170 PRINT 'SORRY, '!'HAT WORD'S NOT ON fILE"; GOTO 120 
180 CLOS£: OPEN •o•,!,"INDEX~ 
190 FOR J• l TO I 
200 PRINTtl, N2$(J);"," ;N2( J ) 
210 NEXT J 
220 CLOSE; RUN "ISAMCPS ' 

Program Listing 4 

...- See Lrst of Advertise rs on page 354 

CENTRONICS 

779/RS


LINE PRINTER I 

MAKE YOUR PRINTER 

A REAL WORKHORSE 


WITH OUR NEW 

PRINTER 


CONTROLLER 

BOARD 


Remove the controller board in your printer and 
plug ours in to add the following capabilities: 

• 	Bidirectional printing 
• Full UPPER/lower case ASCII 	plus TRS-80 

graphics or DSE scientifics character sets 
in 9 x 7 dot matrix format (9 x 9 available as 
option - requires print head change) 

• 	Motor control - turns off the motor when 
the printer is not in use 

• 2048 character buffer 
•Software selectable features 

• 	transfer protocol (XON/XOFF or 
none) 

•character densities (10, 12, 15, 16.5 
cpi plus double width in each size) 

• self-test 
•plus more! 

Introductory price 
S295 assembled and tested 

for orders placed before 6130182 

Digital 
Systems 
EngineeringDSE 
(703) 335..0900 

VISA, MasterCard, check, COD accepted ,..269 
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the word Is not In the file, the 
computer tells you this {line 
170), then returns to line 120 to 
let you Input another word. To 
exit the program enter an @. 

You can add a routine to print 
each file you look up. Since the 
file on the disk is random, print
ing the whole flle Is simply a 
matter of getting each· record 
successively and printing It. 

You could use a similar tech
nique to delete records from an 
\SAM file as you wou Id use with 
a random file. To fully use your 
disk space, you should remove 
the holes left by deleted records. 
The ability to do this is a major 
advantage of ISAM. 

Consider this situation. In a 
random flle, if the first of 10 
records goes Into record num
ber 3000, the computer wlll re
spond with a disk full error. The 
computer thinks if you have a 
record number 3000, you must 
have 2999 other records It must 
store. If each record fills 255 
bytes, the file would require 
roughly 765,000 bytes. 

ISAM eliminates this problem 
by tacking new records onto the 
end of the existing file. This add
to-the-end feature also makes it 
difficult to find an empty slot. 
Rather than look for empty 
slots, run Program Listings 4 
and 5. Listing 4 deletes a record 
by marking it. The program 
marks the record by replacing 
the word in the data file with as
terisks and the word in the index 

with a single asterisk (this saves 
space). Now If you delete the 
record, the slot will still be filled 
with asterisks. When you run 
Listing 5, you create a new index 
by reading the data file sequen
tially. In the process you also 
eliminate all the marked records 
or the records which contain on· 
ly blanks. 

Listing 5 first reads a record. 
If It is a good record (that is, It 
does not contain asterisks, 
spaces or zeros), the program 
takes the word (key) and the 
next available record number 
and puts this information into 

the Index array. Then, using this 
newly stored record number, it 
writes the record back to disk. If 
it finds an empty record, it does 
not increment the Index counter; 
instead, it gets the next record. 
If the next record is good, the 
program writes it over the last 
empty record and transfers the 
word and Its updated record 
number to the index. This pro
cedure continues until the entire 
data file has been processed 
and removes all the holes in the 
ISAM file. This routine also lets 
you reconstruct a bad index if 
such an event occurs. 

1 'INITIATE OR COMPRESS ISAM FILE 
lB CLEAR 19991 I•B•R•l 
21 DIM N2$(51),N2(5D) 
31 OPEN "Jt•,1,•Te:sT• 

41 FIELD 1, 11 AS N$, 245 AS D$ 

SI FOR I•l TO LOF{l],PRINT I, 

71 CiET l,I 
U PRUIT N$ 1 
99 Ii' N$············· THEN ooro 288 
lU IF N$•"B" THEN 281 
111 IP ASC(N~) ·B THEN 289 
121 IP N$•" • THEN 289 
131 FOR V•l TO LEN ( li$) 
14B IF MID$(N$,V,2)•" •THEN N2$(R]• LEFT${N$,V-l ) : GOTO 160 EL 
SE IF V>9 THEN N2$(R)•N$1GOTO l6B 
151 HEXT V 
161 N2{R)•R 
171 LBET N$•N2$(R}
181 PRINT R 
199 PUT l,R 
2U R•R+l 
205 NEXT I:CLOSE 
2111 OPEN •o", 1, "INDEX• 
215 CLS 
221 FOR I• 1 TO R-1 
239 PRINT N2$(I) ,N2 [I) 
241 PRI!i'Tll, N2${l]J"1"1N2 ( I) 
251 llEXT I 
255 PRINTll, 111 EOP•1 111 ,•1999 
268 CLOSE 
265 OPEN "R",l,"TEST"rfIELD 1, 11 AS NS,245 AS DS 
267 FOR l•R TO LOF(l) : LSET NS•"':LSET D$•"":PUT l,I;NEXT I 
278 RUN •IsAM• 
289 'ROUTINE TO BLANK A RECORD 

29e LSET NS•"• 1 LSET D$•• •: PUT 1, I ;GOTO 29 5 


Program Listing 5 

These programs are suitable 
for a file structure which uses 
only one key. You can Improve 
the programs by adding more 
keys. Simply increase the num
ber 6f columns in the index 
array. 

You can also speed up the 
programs. For instance, even 
though this routine can find any 
one of 1000 entries in no more 
than seven seconds, you can in
crease its speed by sorting the 
data, and then using a bisection 
table lookup search technique. 
It is like using a phone book. You 
open the book to the middle. Is 
the name before or after? You 
throw the invalid half out, then 
split the remaining half in half. 
You repeatthis until you find the 
name you are looking for. Using 
this split-in-the-middle tech· 
nique you can sift through a 
10,000 item list in only fourteen 
comparisons. You will hardly 
notice the delay. 

You can also use a split index. 
This is useful it your index ex
ceeds available RAM. In my die· 
tionary routine I could put half 
my files on drive 1 and the other 
halt on drive 2. When I want to 
look up a word, the computer 
can tell by the word's first letter 
if it needs to load the index for 
words before M or the one for 
after. This slows the search pro
cess, but it allows you to index a 
large amount of information. 
You can have as many indices 
as you have room for. • 

• TRS · 80!11 Model I GANTT-PACK: AUTOMATED PROJECT CHARTS 
or Model Ill 

This powerful, flexible program will save you time in project planning, 48K, 2 disks scheduling, tracking and reporting. You need no prior Gantt experience; TRSDOS 11i or LDQSl2l screen prompts guide you all the way. Scratchpad entry lets you keep 
formats available track of unassigned tasks while structuring your project. Automatic 

PRICE $149.50 project organization. Fast edit lets you correct errors, modify schedules, 
explore alternatives. Saves alternative plans from original database. 
Helps you visualize the project at all stages. 

• TRS • ao11i Model II 
Large capacity allows up to 100 tasks per phase and multiple phases per 64K, 2 disks project, each phase with its own chart. Hard copy to parallel or serial TRSDQS<11 format printers. Scroll to any portion of any chart and print selected region. 

expanded version Charts show projected, elapsed and overrun times. Get professional 
PRICE $224.50 results quickly and easily with Libra Lab's Gantt-Pack. 

Libra Laboratories, Inc. Gantt-Pack © Libra Laboratories, Inc. 1981 
495 Main Street (1) TRS-80 and TRSDOS Trademarks of Tandy Corp.
Metuchen, N.J. 08840 (2) LOOS Trademark of Logical Systems, Inc. 

..,. 131(201) 494-2224 
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Centronics 730 :. 
Same as Radio Shack 

Line Printer II 
Once $995 

8399 
While they last 

Plus $10 for shipping & insurance 

5~ Disc Drives 
ForTRS-80 Mod.1 35or40trackcapability

S279 with power supply and cabinet 

Single or double density (with proper interface) 

Tandom drives 
Add $7.50 for shipping 

5114 Discs fo~ TRS-80 and Apple 
Prime First Quality 
MEMOREX Discs as low as $1.89 per disc 1n1otsot100 

Part No. 10 or More 50 or More 
3401 SOLD OUT $2.09 $1.99 
3431 with Hubrtng $2.35 $2.25 

100 or More 
51.89 
$2.15 

MiniMicroMart,lnc-M 

f81J 943 W.Genesee St. Syracuse, N.Y. 13204 (315)422-4467 1-.i 
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HARDWARE 


A simple mod for the LNW interface. 


Programmable Baud Rate 


Hugh Cottle control panels will have a home· pin 6 of U16. That is all there is to IC you put in location U16. In 
P.O. Box89 made look that detracts from this step. If you have already either case also add a jumper on 
Concord, MA 01742 the appearance of your compu wired your LNW board, then the board between ES and K to 

ter. Why add switch panels for a either bend or cut off pin 6 of the provide a logic high signal for the 


task the existing computer key

board together with a little soft

ware can do just as well? 


The jumpers that select the 

The LNW expansion inter· UART parameters do not direct
face is a good choice for ly control the UART; the pro

many Model I owners who want gram reads the parameters from 
to add memory and peripheral the jumpers and then loads 
controllers at moderate cost. The them to the UART. If software 
printed circuit board is well made loads the parameters it need not 
and the instructions are clear. read them from jumpers first; it 
The RS-232 interface works well can interrogate the user via the 
but the UART parameters and screen or load a set of preas
the baud rate are selected by signed values which you have 
means of jumpers wired on the stored in the program. With a 
board. This is acceptable if you small wiring change on the LNW 
are going to dedicate the serial board you can use the signals at 

Oo o, a, .,port to one device permanently, socket U28 (normally used to ,.
ClK Veebut unmanageable if you intend 74LSr75read thejumpers)to drive a baud 

OUAO D-FFto use a variety of devices with 
CLA GNO •rate control circuit. 

different requirements. 
Do o, o, ., 

' 12You could use switches in 
Making the Modification " 

place of the jumpers but your 
The change deletes the signal 

r----------------- 
BAOO LA ND S 
LNW BOARD 

1 
I 

1--~I-  ----! Io 

I 
I 

1--~---"'11, 

',, 
1--~----'-l' ,, 

74LSl51 
8- IPllPUT 
M UX 

12 l 
7 MSB SELECT l SB 

10 II 

Vee 16 

GND B 

IN E9H at socket U28 and re
places it with the signal OUT 
E9H, a spare output pulse avail
able at IC U16. If you are making 
the change before you have 
wired the LNW board, remove pin 

The Key Box 

Basic Level II 
Model I or Ill 
16K RAM 
LNW Interface for Model I 
RS-232 option for Model Ill 

6 of the socket you install at loca· SOCKET U28 
L NW 00A R0 

tion U16. Then add a short wire L-------~~~~-------_J 
from pin 10 of U16 to the PC trace 
that would normally connect to Fig. 1. Baud Rate Modification Logic Diagram 
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B•ud R•te X Y 
110 OOH 00 
150 20H 32 
300 40H 84 
600 OOH 96 

1200 BOH 128 
2400 OAOH 160 
4800 OCOH 192 
9600 OEOH 224 

Table 1 

control circuit. This change 
makes available at socket U28 
data bits 3-7 and an output pulse 
you will use to strobe them to a 
baud rate control circuit. (You 
will also obtain + 5 volts and 
ground from this socket to drive 
the control circuit.) 

The remain ing logic required 
for the baud rate selection con
sists of a flip-flop register to 
store the selection value and an 
eight-input multiplexer to steer 
the selected rate to the UART. I 
used an experimenter's PC board 
to hold the circuit. Four sockets 
soldered to the board provide for 
the two ICs needed and for con

necting to socket U28 on the 
LNW and for connecting to the 
baud rate locations on the LNW. 
Figure 1 shows the connections 
I made. Any other wiring scheme 
that connects the same points 
will do as well. 

The 74LS151 IC is an eight
input multiplexer that passes 
one of the eight inputs through 
to the output. The signals ap
plied to the selection inputs de
termine the input: when all three 
selection inputs are low (logic 
zero) input zero is passed 
through to the output; when all 
selection inputs are high (logic 
one) input seven is passed 
through to the output; and, for 
other values of selection inputs 
other inputs are passed through 
to the output. 

The 74LS175 IC is a four-bit 
register that stores the value of 
data bits 5-7 whenever signal 
OUT E9H occurs. The stored 
values of these bits connect to 
the selection inputs of the multi
plexer and thus the state of data 
bits 5-7 at the time of the OUT 

E9H signal control which input 
of the multiplexer is passed 
through to the output. This se
lection remains in effect until 
the next occurence of OUT E9H. 

The Modification 

With the circuit wired as 
shown in Fig. 1 and installed in 
the LNW you can select the 
baud rate by outputting a byte to 
1/0 port E9H according to Table 

P•r•unet•r Choice Z W 
Parity: none SH 8 

odd o 0 
even 80H 128 

#Bits: 5 OH 0 
6 '40H 84 
7 20H 32 
8 60H 96 

# Stop Bits: t OH 0 
2 10H 16 

Table 2 

1. In Z80 language use OUT 
(OE9H),X where X is the desired 
rate from the table. In Basic use 
OUT 233,Y where Y is the de· 
si red rate from the table. 

You can select the UART pa
rameters by outputting a byte to 
1/0 port EAH according to Table 
2. First reset the UART by out
putting anything to 1/0 port 
OE8H. Then output bit two plus 
the value from Tab le 2 to 1/0 po rt 
OEAH. (Bit two enables output 
from the serial interface.) In Z80 
language use OUT (OEAH),Z 
where Z is the desired value 
from the table. In Basic use OUT 
234,W where W is the desired 

value from the table. Pick one of 
the three choices for parity, one 
of the four choices for number 
of bits, one of the two choices 
for number of stop bits and add 
the three Z or W values from the 
table to get the final value of Z or 
W for use in the output instruc
tion. For example: even parity/B 
bits/1 stop bit Z =80H + 60H + 
OH+ 4H == E4H (W= 128 +96+ 
0+4 =228). 

The above instructions are all 
you need to use the program
mable baud rate modification. 
However, you can add a little 
class to your terminal program 

DISCOUNT TRS-80® Computers 
We have the Largest Inventory in the Central 
United States. Discount prices on all 
software and accessories for your TRS-80 
computer needs. 

Model 11 BUY 
DIRECT26-4002 

Toll Free Order: * No out of state Taxes
* Immediate Shipment1-800-835-9056s3288°0 
* Several Payment MethodsKansas Residents: 

1-800-362-9091 * Direct Buying8 Megabyte 

Hard Disk Jimscot, Inc. .- 254(Primary) WRITE TODAY FOR YOUR26-4150. 
P.O. Box 607 • 1023 N. Kansas FREE CATALOG! 

Liberal, Ks. 67901 s3994oo 
' TRS-80 is a Registered Trademark of Tandy Corporation 
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BAUD=300 #BITS=8 #STOP=1 PARITY = NONE 

!!NOW AVAILABLE!! 
Figure 2 I NDEX 

SEQUENTIAL 
by using an RS-232 initialization 

ACCESS program such as the one de
scribed below. -METHOD 
Initialization Subroutine '* Get and Put Records to Disk File by "KEY" 

'* Read Fiie in Key Sequence Without Sorting The Initialization program in 
'* Delete Records Without Recopying File
* Add Records to Disk Flies in Any Sequence 

Program Listing 1 is written as a 
subroutine you can call from the 
beginning of your terminal pro
gram. When called it clears the 
screen and displays the Infor
mation shown in Fig. 2. 

Send check l'Y'Oney order 
or Visa i MC Numb;;;r 

Include $1 for postage and 
handling; Visa / MC Phone 

tot fast servtclJ 
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P 0 Bo• 1G234 
Ausl•n. Texas 78766 
15 12) 837-4565 

BB67 fl8 
8868 .l7 
BB6C 28 
BB6D 91 
BB6£ 38 
BB72 69 
8873 pp 

v 154 

'* Variable Key Length From 1 to 50 Characters 
'* Machine Language or Basic Subroutines. 

BUSINESS APPLICATION ADVANTAGES 
• Improved Disk Utilization 
• Eaaier Program DeYelopment 
• Improved Operating Characteristlca 
• Reduce or Eliminate Sorting 
• Improved Perfo!'mance 

ISAM SUBROUTINES Documentation 
ISAM UTILITIES On Diskette $90.00 

NEW! MACHINE LANGUAGE+ BASIC SUBS - $140 
-PLUS-Free Malling Lilt Sample Application 

Add 8% Sales Tax for California Orders 

TRS-ao·:• MODEL I, II, & Ill and CPM"' SOFTWARE FROM : 

Johnson Associates ·or· Telephone Order Line 
P.O. Box 3069 For Bank Card Sales ..,..1 50
Redding, CA 96049 (916) 221·0740 

WRITE FOR FREE CATALOG 

COLOR COMPUTER SOFTWARE 

EDITOR ASSEMBLER $69 5 
DEBUGGER 

CCEAD: Trus 8K Basic Program supporls casseUe files . has lull cursor control hne 1r'· 
serr1on / deletion ano m uch more Two pass assembie ,.- supports lull6809 ·ris!ruct1011 set 
& addressing moaes. lists to screen or pr1nlor Debugger allows memory examine / mo· 
dify program execution II no1 delighted rel urn within 2 weeks for a lull refund You gel 
tully commentea Baste source & complete 1nslructions Requires Ext Basic & 16K . .. . 

......... CASSETTE $6 95 

DELUXE TERMINAL PROGRAM 
COLORCOM/E: This term1'lal prog ram na5 overythmg• PLL.JS •! s 1n a convenienl plug· 
1n carlridge LOOK ar these features 

• Complete upload & dawnioad supparl • Automatic er manua r.aplvre 
• Selecta ble baud ra1e & parity • Sf!lectable Capture characters 

• Full or half dup~ex • Exchange Basic programs 
• Wnle to any pr inter or cassette • Wore! made rreans rio spl11 words 
• Supports ANY ser.al pr.nter • Anr:1 mucri mucn mere 

Use ,._,iH1 Compuserve The Source e\c.. Ta lK 10 01tier CG 10 ~ Cornpulurs Works w1lh any 
moael Color Cr;irnpu1er & lull jup1e:. RS232 moden ... ... .. .... CA RTAIOGF 549 95 

STAJPPER: The SI ripper takes off all tt'lal f! ir t.~ss fat 1n yo:..Jr BasiL Progrnms Th1ee valu 
able commands f 1) Delete ReiT'arks (2) Pack Lines. (3) Oelello Sp('ic~s Fv 1ly automatic 
is nol fooled by GOTO's. GOSUB"s. etc Your prograrT's will run la$18<and lake up riuch 
less mernory . . . . . . . . . . . . • . . . . . . ... . .. . ... CASSETTE $7.95 

BOOTSTRAP: Tni~ Cartridge automat•ta11y loads and e)(ecuws Basic pmgrams 1rom 
cassette al rlO Wf:' up Cant fatl Jgno1cs dala 11 les Machine Language I 1les Of Basic ~i l <~s 
that have er:cis For lhose programs U1a1 have tc ri.Jn1 • • CA RTRIDGE $34 40 

RS232 EXPANSION CABLE: Wdh lh•S cable you can connecl 2 oev.ces al l~e ;;a m~ 
time to the AS232 par1 of your Co :ar Compute{ Great tor prrnl er 8. modem 

. . . . . . . . . . . . . . . .. . . ...... . RS232 Cable $20.00 

CUSTOM CARTRIDGES: Put YOUR Basic program inlo a cunvenrenl ROM Cartr<dge 
1rs easyi Runs u1stanlly at power-up. lrees up memory Use fm Ar.l rJ isplays. schoo:s e:tr. 
Call or wr ite 1or nfu . . ...... . , . , . FROM $41 6& 

BBH 
BBH CHHB 

H33 
Ul49 
11C9 

Ul9 
BHA 
8HD 
898} 
8126 
eBE9 

HEA 
KETERS 
UE8 

JCH 

sseJ es 
TER 
BBU 2ABB 
BB86 5BBB 
BBi& 7488 
BBIA 8188 
BBIC 1111 
BBIE 28 
BB1 5 2) 
BBlC 23 
BB23 58 

BP2A 99 
BB2B ll 
BB2P 81 
Bll31 81 
8831 31 
8835 .. 
BB36 11 
BB31 33 
BB3B 48 
BB3C ee 
8830 36 
BB41 61 
8842 Ii 
BB43 ll 
BB41 88 
8848 e8 
8849 32 
8840 AB 
BB4E 88 
BB4P 34 
eB53 ca 
sss4 ea 
BB55 H 
BB59 E8 
BB5A FP 

BBSB 8'1 
BBSC 35 
BB68 U 
SB6l 08 
BB62 36 
B866 48 

Program Listing 1 

11111 r•••••••••••••••••••••••••••••••••••ill••11r••••••••• 
11111 r 
Hlll r 6UBROUTIYE TO SET RS23:.il PAJUJU:TERS 
1813f 1 (L:£V'EL It. LBW, PilOG~BtE B.\UD PIODU'lCATtOM) 
111.U I WllI T'l'r.N BY BOOB COTTLE OCTOBIR U 81 
lll5t , ................................................. " .......... .. 
Hlf>t rWHEN CALLED TRE CURRENT VALtJES OF THE PA.R.METERS 
11171 1AltE DISPL~YBO . USS IUGKT MROW 'l'O SELECT NEXT 
11181 1 PARAIUT£Jl1 OOWN Afllll)W TO SEl.ICT NEX.T VAl. IJ!J PRESS 
111§11 1ENT!R lt.PTIR ALL SELBCTIONS llAD& TO INITIALIZE TKE: 
f92H 1J<S232 CHANNEL AMI> EXIT TH! SUBROUTINE. 
11211 
11221 DRGi 18B8 es 
fl23• SBTSU JP STA!l.T 
H2U 
&1251 ; ······•coNSTMTs······· .. ••.. ••• 
81261 ' 
H:.il78 I ROM ENT.RY POINTS 
eene , 
111291 DSP EOU 33U 
H3H J'.BD £OU 49H 
11318 CLRSCR JOU 81C9H 
11321 ; 
te338 J O'l'KSM CONSTNITS 
••341 J 
11358 RARW EOU 19H 
111361 DAllW EOU BAH 
98378 ENTtR EOU IDH 
18391 TAU EQU 83H 
18390 SPACE EOU 2eH 
111848'1 BOUT EOU 0E:9H 

H4U POOT EOU 9EAH 

11421 llA EOU 8E8H 

81J438 VIDEO EQU 3C88H 

184411 I 
98458 ; •••••••VAR I ABLES••••••••••• 
D84U I 
H4 7i PARPTR. Dl!:PB 

8'1481 PAR.lPT D&PW BPAR 
11-491 PAR2PT O.EP'W NPAR 
U5ie PARlPT DU'W SPAR 
18511 PA.RCPT oirw PPAR 
11521 PTSTO'R OEPW 8 
HSlfil BAUD DEPM BAUD•' 
H541 NBITS OJ:Fl'I 1 f BI'I'S• 1 

18558 SPBIT6 DEP'M 'I STOP• 1 

88568 PARITY D&P" 'PARITY•' 
18571 
H5H 1 BAUD UTE TABLE 

r NtAB TOP OF 32K SYS 

; CHAR lN A TO SCREEN 
JCHAR IN r;rBD TO II 
:CLEAR SCRE!K 

; RT i\RROW CODE 
; OM ARROW COO£ 
I ENTE'R KEY COOE 
1GRA.PHIC CHAR CODE 
1SPl!ICE: CODE 
I OUT PORT FOR BAUD RATE 

I OU T PORT FOR UART PA.RA 

1 OUT PORT TO :RESET UART 

; START ADDR OP SCRN MEit 

; L lNK TO CURRENT PARAKE 

HS98 P'LAG•i NOT SELECT ED VALUE 
91611 •l SELECTf;D VALUE 

1 END OP' S£L'ECTIONS:::~: ~PM ntra"' FP: ;PIJ>J:; 
186 JI l)E;Ffll '111 I : NMf! OP SELEc:TlOM 
11649 llEP'B I 1VM.UE OP S!L!CTION 
11651 DEFB I 
18668 DEFM 1 1 5 1 1 

18678 DEFB 21• 
18680 DEFB l ; DEFAUL T SE.LECTION 
Hfii 98 D£Fl"I 1 3H 
11078" DEFB 4~H 
19719 DErB e 
99728 1'.:1£FM '681 
987 3 I DEP'B 6911 
1187 48 DEP'B 8 
117 59 DEF" '1211P 
lf76S DEPE5 811R 
9'771 DEFB 8 
111 se DEFM • 2u" • 
917 Sle DEFB l!I ABH 
BQ8i9 DEFB B 
HSlB DEFM 1•Ue 1 

eee2e DEFB IC0H 
H 8 H DEFB B 
teau 01r1111J '9681 l 
8&851 DEF 8 flE8H 
81861 DEPB IFFH ~TABLE END KM.KER 
88878 
81881 I TABLE OP I Bl'l'S Pit.RMETE:ff 
8889• ; 
8t9H NPAR DEFB •80910 DEFl"i '5 
08928 DEFB •869le DEFB e 
80948 DEFM '6 
01950 DEFP 40H 
08960 DEfB •8997111 DEF" '7 
te988 DEP'B 28H 
H991 DEPB 1 1DEf"-ULT StLEC~ION 
111119 DEFJlli '8 
nue DEFB 68H 
91128 DEFPJ 8PFH 

Progra m continues 

http:RS23:.il


Ptogram contmued 

nen , 
81 HB 1 TABLE;: OF I STOP BITS PARAJlETER 
11859 I 

8874 91 0U61 SPAN DEFB l 1DErAULT SEI.ECTION 
8875 31 IUTI DEFM 'l ' 
8879 19 91881 DEFB B 
BB1A 9" Ul91 DEPB e 
BB7B 12 11111 DEP11 '2 
BB7P HI Ull8 DEPB UH 
BBBI PP 11121 DEPB IPPH 

lllJI I 
llUB I TABLE OF P>JllTY PAAAl<BTER 
11151 I 

BBBl U 11161 PPM DEPB I ; DE:P AU LT SELECT ION 
BB82 4B 1117' DEPM 1 NONE 1 

8886 18 UlBI DEFB B 
8887 19 91191 . DEFB •BBBB 4P 11219 DEFK 10DD • 
BB&C Bi 81219 DEf'B 
BBBD Ii '11211 DEPB ••888! -15 11231 DEPM 1 EYEJI' 
H92 Bl 912&1 DEFB BU 
8893 PF 11251 DEPB 

112.61 I '"" 
11271 J PROORAJI 
91281 I 

BBU CDC911 11291 STAAT CALL Ct.RSC.A. 
8897 119781 11311 LD BC, 7 
llBiA 21111EBS 11319 LD HL,BAUD 
BB9D llHJC 9132' LD D&,VIDEO 
BSl.8 £DBI 11331 LDIR ,DISPLAY BAUD ... 
BBA2 111711 '1349 LD sc,7
BBA5 211588 '1351 LD HL,lillHTS 
8BA8 llll3C '1361 LD DE, VIC.£()+ 16 
BB.AB WBI 11371 LDU 
881.D 111711 11381 LD BC,7 
BBBI 211C21B llHI LD HL ,SPBIT6 
88153 ll283C 11499 LO DE,Vt0£0+32 
BBB6 E:DBil 11u9 LOIR 
8888 8187119 91421 LD BC,7 
BBBB 2123BB 81439 LD HL,PMIT'l 
BBBE 11363C 11U9 LD OE, VID80+48 
eac1 eoe9 11459 LDIR 
BBC3 C086DC 114611 CAI.L CSPVAL 
BBC6 3E83 11471 I.D A.,TAG 
8BC8 CDE3SC 91481 CAI.L DSPUNL 
BBCB CD491111 814 !19 IYBlNP CAI.L OD 
88CE FE'9 11598 CP RARW 
BBD8 CA.l>f'BB '1511 JP Z, HSEL 
BBDJ FEl!IA 91528 CP OAR!ri 
8805 CAP5BB llSJe JP Z,NVAL 
BBD8 F£9D USO CP ENTER 
BBDA CA2C9C 11558 JP Z,INITA.S 
BBDO l6EC 91561 JR l{'fBihP 
BBtlt 3t21iJ 915'11 NS.E:L LD A,Slli\Ct ~NEXT PNtAKETER 
881?1 CD83BC 91581 CAI.L DSPUNL 
&BU 3A83Bl3 11591 I.D A, {PARPTR) 
BBE7 JC ll6H INC A 
BBEEI £613 11611 /\lCll 3 
BBEi\ 3293BB 91621 LD ~PA.RPTR) ,A 
BBED 3E83 11638 LD A,Ti\G 
BBEP Ct1E3BC 11641 CAI.L DSPUNL 
Bf!,92 CJCBBB 8165• JP RY BI NP 
B8F5 3Al'388 BIHi llVAL LD A, ( PARPTR) 7HEXT VALUE 
BBFEI E683 91673 )\)<D 3 
BBFA 1!17 91688 RLCA 
BBFB 21B4BB 91691 LD Ht.,PARPTR+l 
BBFE ues 91781 !.!> o,• 
ece1 sr 11711 LD E,A 
BC81 151 81721 ADD HL,DE 
8Cl2 5E 11718 LD E, (HL) 
BCIJ 23 BIHi lMC HL 
BCt4 56 91759 LD O, IHL) 
BCi5 EB 11761 EX DE,HL 
BCt6 221JCBB 11779 LD ~ PTSTOR) ,Ht. 
BCll9 7B 91788 NVLP LD A, (BL) 
BC'1A FEil 01199 CP I 
BCIC 2886 111880 JR Z,NVLPl 
8C8B 111681 neie LD D&,6 
Bell 19 Bl8l8 ADD HL,DE 
DC12 1BF5 llBH JR NVLP 
BCU AP 9180 llV1.Pl IOR A 
BC15 77 11851 LO (HL) ,A 
BCl6 16011 81861 LD D,I 
BC18 1£96 91819 LD E,6 
BClA 19 61886 ADD KL,DE 
BClB 7E 9189& LD A,(HI.) 
BC lC PEFP euu CP IFE'H 
BClE 2813 il9le JR NZ ,PIVLP2 
BC21 2AICBB 91928 LD HL, ( PTSTOR J 
BC23 JEBl 81939 llV1.P1 LD A,l 
BC25 11 Bl948 LD iRL) ,A 
8C26 CD86BC 11951 CALL DSPVAI. 
BC29 C3CDBB 119611 JP KYBlMP 
BC2C J>JE8 11971 lNlTRS OOT l"Rl ,A pll.S&T OllT 
DC2E 212.ABB 11981 LI> HL,BPAJt 
Bell ?E 91991 IBRLPl LD A, IHLI 
8C32 FESS 91H8 CP B 
BCH 2886 02e1e JR NZ,IBR.LP2 
BC36 118688 12929 LO DE,6 
8CJ9 19 ~2831 ADD Ht. ,DE 
BOA 18f5 92848 JR lBFU..Pl 
BClC 11 15911 121Sl1 IBRLP2 I.D D&,S 
BCJP 19 llfU ADO HL,DE 
BCH 7E 12171 LD A, IHL) 
BC'1 DlE9 12t89 OUT (BOUT) ,A ;S!T Bi\UD 5t'TE 
BC'3 11£15 12891 LD c,5 1 BIT 2•1 TO E:JI R.S232 OU 
1 
BC45 215888 92118 LO HL,NPll 
BC•8 7E 12118 lUPLPl LD A, (ijL) 
BC49 FEU 12128 CP 0 
BC4B 2806 92138 JR NZ, IUPLP2 
BC4D 1U6'18 12148 I.D DE,6 
BC58 19 82151 ADD HL,DE 
BC51 18F5 82161 JR IUPLPl 
BC53 lll5H 12111 lllPLP2 LD DE,S 
BC56 19 12181 ADD HL,DE 
BCS7 7E 82191 LD A.,(JtL} 
BC58 Bl 922U OR c 
BC59 4P 82218 LO C,A 
BC.SA 2174BB 82228 LO IU. ,SPA.R 
BC5P 7~ 12138 IUPLP) LD A, (H L) 
BC5E FE8'1 922'9 CP 8 
BC61 23116 92251 JR NZ .IUPLP4 
BC62 l1B6BB 12268 LO DE,6 
8C65 19 12219 HL,DE 
9C66 18t5 12288 """JR IUPLP3 
BC68 119511 12298 IUPLP<t LD DE,5 
9C68 19 82318 ADD HL.DE 
BC6C 7E '2llf LD A, (RL) 
BC6D Bl 12321 ox c acn ., llJJ8 LD C,A 

Program continues 

*************************** 
****** PRO-DEBUG ****** 

For TRS-80 Model U &DI 

SINGLE STEP - Through any area of memory 

STOP-At any location in memory (except ROM) 

LOOP - Through subroutines (except ROM) 

CALL-Subroutines & programs from keyboard 

VIEW - Z-80 registers & memory pointed to 
- - Stack pointer & stack contents 

- PC. with it's instructions 
- Instructions in both opcode & mnemonics 

HUNT  Memory for 16 bit word 

MODIFY- Z-80 registers & any area of memory 

DISASSEMBLE-Any area of memory into 
opcode, mnemonics &ascii 

THIS PLUS 23 ADDITIONAL 
COMMANDS FOR $45.00 

*************************** 
*******PRO-BASIC******* 

Basic Enhancements For Model II & m 

FEATURES INCLUDE 

* PRO-ANGLES 
* PRO-LABELS 
* PRO-EXTENSIONS 
.. PRO-WORDS 
* PRO-EDIT 
*PRO-SORT 
* PRO-FUNCTIONS 

*PRO-DEBUG 
* PRO-KEYS 
*PRO-MACH 
* PRO-CRT 
* PRO-FILES 
* PRO-VRS 
* PRO-GRAPH 

$195.00 This Includes the right to use 
the compiled Pro-Basic in 
programs you write for resale. 

*************************** 
* *******PRO-COPY•••••••• 

Disk Copy Utility For Model II 

* 30 sec. mirror image copy of 8 floppy disk 
* works on single or multiple drives 
* format option available 
* verify option available 
* format, verify & copy to a blank disk 

in 1 min. 
PRICE $50.00 

TllS-80 Is arealalered tra<lemarkofTandy C..rp. 

PR0-80-SYSTEMS 
3206 Center Street 

Cedar Falls, IA 50613 
319-266-4262 or 319-233-6111 .-253 

.- See List of Advertisers on page 354 80 Microcomputing, May 1982 • 309 



PLUG INTO ... 

ACCES__ 
The Journal of Microcomputer Applications 

Numerical analysis, stat1sttcs, simulation, information 
retrieval, engineering design, engineering economics, proj
ect planning & management, personal finance, scientific & 
engineering applications. Subscribe now $16 for 6 issues. 
Send check, money order or company purchase order to: 

ACCESS, P .0. Box 12847, Research Triangle Park , NC 27709 

,~155To: ACCESS, P.O. Box 12847 
Research Triangle Park, NC 27709 

Here's my $16. Sign me up for 6 issues. 

Name 
Address 
City -------------------

Zip._ ______State - ---- ------
Published by LEDS Publishing Inc. 

MODlorlll
Su EP R UTILITY PLUS b·{ Kim Watt Specify 40 or 80 T~gck Ji69.95 
SUPERSCRIPT BY Acorn. Reg . 32K, Scripsit & L/C ·Disk $44.95 
EDITOR ASSEMBLER PLUS BY Microsoft -16K Tape $27.95
DOSPLUS Newest Version 

· 3.4S/3.4D/3.4 Ill ea .... . ..... $134.95 
byAdvenlure lnt' IMAXI MANAGER Mod 11111 Latest Version 48K Disk $84.95 

UNITERM by Pete Roberts · Moo 1•111 Work s withm oSJ modems $74.95 
. A.L.D.S·$89.95 . BASIC COMPILER·$179.95 

So histicated Editor & Assembler. . . . . . . 75.95 
MICROSOFT . FORTRAN 80·$89.95 

b Mis s 

_.~~~V~er'2s~io~n..>1.5J....- Mod I or Ill ....... . .... .. ...$118.95 
A Best Buy rrl Word~roJi.e}SJ(..~LAZYWRITER ~~~~~JN - Mod lorl11 :i;1o4.~:> 

Proofreader by Aspen Software ... . . Mod I - 49.95 Mod Ill. 49.95 
Proofedit by Aspen Software. . . . . Mod I 28.50 Mod Ill - 28.50 
Grammatik b As en Software .... . .. Mod I· 55.95 Mod Il l. 5.95 
MX 80 Rib on Reloads -$3.50 ea/ 38.00dz. Min. s ribbons 

We also Corry lhe lu ll line of ADVENTURE INT 'L. ACORN . BIG FIVE. BRODER BUNO. 
AVALON HILL. MICROSOFT. DATASOFT. MISOSYS. AUTOM ATED SIMULATIONS and 
most ou1 m linP. so ftware al discount prices 

SEN D FOR YOU R FREE CATALOG 
No credit cesrds at these luw pr ices . Add $2.00 on all COD ortlers CP.rt1iiPLi Ck:M01COO 
sh1pnell 1mmed1atel ·1 . Please allow 2 weeks frn personal c h1 'r.k~. For extra fa~l servrce 
phone 1n your COD order . Prices SlJhfE!C l tn ch ange w1tt101J1 11ot1er. . New Ynrli. Stale 
res•dents ~le;;se add a pprorn iate sa11: s tax · 

We Offer Great Values & Prom er Delivery - WfJy Not 1 rv Us., 

146·03 25th Road, Flushing, New York 11354 
Mon-Fri 10 AM·9 PM (212) 445·7124 ,,..,57 Sat 10 AM-5 PM 

MICRO IMAGES 

FREE SHIPPING WITHIN CONT. U.S.A. 

EPSON FOROU~~5~PRICES OKIDATA 
RS2~2 Not . Req. . l YNX Mod 1/111 $259.95 

in cludes au to dial/answer. cables and term inal software 
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Program continued 

8C6F 2181BB nH& LO 
BC72 7E 92350 IUPLP5 LO 
8C73 PRIS 12368 CP 
8C75 2696 82371 JR 
BC77 111661 8 2388 LD 
8C7A 19 1239 8 ADD 
BC7B lBP5 124H Ja 
BC7I> 1US98 12418 IOPLP6 LO 
BC8& 19 IH29 MD 
BCBl 1E 82430 LD 
BC82 Bl 12446 OR 
BC83 D3BA 12451 OUT 
BC85 C9 82468 RET 

12,11 I 
82488 I SUBROUTINES 
9201 I 

BC86 lla6U 92519 OSPVA!, Lil 
BC B9 212AB8 82518 t.D 
BCBC 7E 1112528 BLPl LO 
BC6D PEil 82538 CP 
BCBP' 28"3 02548 JR 
BC9l 19 •2551 ADD 
BC92 lBP8 12561 JR 
BC94 23 12579 BLP2 INC 
BC95 neus 12see LO 
BC9B 11873C 12590 Lil 
BC9B 6088 826H LDIR 
8C9D 118610 12611 LO 
BCAI 215BBB 82620 LO 
BCAl 7B 826 38 NL Pl LD 
8CA4 FEli!ll 82649 CP 
BCA6 2883 82651 JR 
8CA8 19 82660 ..00 
BCA9 18P8 82678 JR 
BC>.8 21 826 Bl NLP2 I NC 
BCAC 11848'!! 82698 LO 
BC>.P 11173C 82788 LD 
BCB2 EDB9 82718 LO I it 
BCB4 lUfilJB 12720 LO 
ece7 211 'ee 92738 LD 
BCBA .,8 0270 St.Pl LO 
SCBB Y!:B l 12758 CP 
BCBD 2883 92768 JR 
BCBI' 19 82718 J\DD 
BCC0 18F8 82789 JR 
BCC2 21 127 98 SLP2 INC 
BCC3 811491 12811 LO 
BCC6 11273C 82811 LO 
BCC9 8089 82821 t.DlR 
BCCB 118618 12830 LO 
BCCE 218 1B8 82849 Lil 
8CD1 7E 9.2851 PLPl LD 
BCD2 PE61 32869 CP 
BCD4 28'3 82878 JR 
BCD6 19 82888 ADD 
BCD7 l8PB 82898 JR 
BCD9 23 92981 PLP2 INC 
eco~ 8180& 92911 t.O 
BCDD ll373C 8292' LC 
BCE0 ECB8 82938 LDIR 
BCE2 C9 &2940 RET 

829 5 111 r 
02968 ' 

BCB3 0 82971:1 DSPUN'L LD 
BCe4 3Ae3eB 02988 LD 
BCf!7 E613 02990 AND 
BCB9 87 838U RLCA 
BCEA 97 03819 RLCA 
BCB B 17 03829 RLCA 
BCEC 87 03830 RLCA 
BCED nulc 93948 LD 
BCPI 1681 93150 LC 
BC!'2 SP 13868 LO 
BCF3 19 83070 M D 
BCP4 11686 13181 LO 
BCP6 79 83098 LC 
BCP7 77 B318il UNI.LP l LO 
•ere 23 83118 IHC 
llCF9 urc 83121 OJNZ 
BCPB C9 131)8 RET 
BBU 8310 END 
HIH TOTAL ERRORS 

Pressing the right-arrow key 
deletes the bar under baud and 
displays a similar bar under # 
bits. Pressing the key again 
shifts the bar to the right again 
and after four presses the bar will 
be back to baud. Thus the right· 
arrow key selects one of the four 
parameters you can set for the 
RS-232 channel. Similarly, press
ing the down-arrow key displays 
successive values of the se
lected parameter. With the bar at 
Baud, one press of the down
arrow key replaces the 300 by the 
next consecutive value, 600. Con
tinued presses of the key will cy
cle through all of the allowed 
values for baud and begin over 
again. It you move the bar to one 
of the other parameters by press
ing the right-arrow key, then the 

HL,PPAR 
A, (NL ) 
8 
NZ, IUPLP6 
DB,6 
HL,CE 
IOPLPS 
DE,5 
H[,,I>E 
A,(BL) 
c 
(POUT) ,A I SET UART PA.RAK~TERS 

1!>CIT PROGRAM 

DE,6 
lll.,BPAJt 
It., (HL] 
l 
2 ,BLP2 
HL,DE 
BL Pl 
HL 
BC,4 
DE,Vl0£0+7 

; DI SPLAY BAUD 
DE,6 
HL,NPAR 
A, (HL) 
1 
Z , NLP2 
KL,D& 
NL.Pl 
HL 
BC,4 
OR,VIDEOt23 

10ISPt.AY •BITS 
DE,6 
HL,SPAR 
A, (HL ) 
l 
Z ,SLP2 
H\.,CE 
SLPl 
HL 
BC, 4 
DE,VIDB0+39 

JD lSPLAY tST DP Bl'rS 
DE, 6 
HL,PP.U 
A, ( HLI 
l 
Z, PLP2 
tiL,OE 
PLPl 
HL 
BC,4 
Dl:i,VIDBO+SS 

fCllSPL A.Y PARITY 

C,A 
A, (PARPTR) 
3 

BL,VtOE0+6 4 
o,B 
B,A 
Ht,n E 
B,6 
A,C 
(Ht.),~ 
HL 
UNLL l?l 

seTSER 

down-arrow key will cycle 
through the allowed values of 
this parameter. When you have 
selected al I of the desired 
values using the right and down· 
arrow keys press Enter to in· 
itiallze the AS·232 channel to 
these values and exit the sub· 
routine. If you want to use the in· 
itlal values displayed simply 
press Enter to initialize and exit 
the subroutine. 

The default values of the pa
rameters in the subroutine are 
300 baud, eight bits, one stop 
bit,. and no parity. To change 
these values to the values you 
normally use, change the tables 
in the program. Each entry in the 
parameter tables consists of six 
bytes: the first byte is a flag in
dicating if this value has been 

1

http:V~er'2s~io~n..>1.5J
http:COMPILER�$179.95
http:A.L.D.S�$89.95


----------------------------

THE COMPUTER 

STOCK MARKET BOOK 


THE PROFESSIONALS BUY 
Purchased by over 160 Financ ial Institutions, 75 Market Advis 


ory Services , 50 Colleges and Universities, and 150 Computer 

and Software Firms . 


Has been so1d 1n every sta!e and over 30 other nations It is a study 

of market t1m1ng based or> cycles and seasonal factors, as they affect 

stock and commodity prices It gives solid tools for measuring and 

profiting from them Author has more than 20 years experience as a 

stock broker. and conducted 8 years of computer research 


·ORDER NOW ... Mail to: YORH 10Computerwaredeveloping the 34 programs 1n tne book which contains ideas and 

LENO!ll 1 OOZEN 2 DOZEN 
C·•o---OToo D-14~40,..+---
C·20 0 10 Oil :::J 18 00 

0 •3 Oil ci 23 00 
~ :::J 3900 

SU8TOW 

24573 Klttridge St., #80H. Canoga Park, CA 91307program., never before published. Programs are written 1n TRS-80 
BASIC. O Che<:< 01 M O enctos~d O Charo• to mv Cred1I Card 

0 VISA 0 MASTER CARD E•p1res date ---- Do you have the great stock and commodity trading advantages 
given by the home computer to ttie few who properly use it? 

ICalUlll no
To order "New Uses For The Home Computer In The Stock 
Market" send your name and address with your check for 519.95 
(overseas, U.5.A Dollar International Money Order or a Draft 
paydble on a U.5.A Bank) to. 

TOTALThomas V. Lenz, Dept . M 

596 W . Karval Ct. - Spring Creek 
 WRITE FOR OUANTITY DISCOUNTS 

.,. 144 St11 t. veo Ui;lli. p<10 br UPS 10 siren idilre.;s tn Con!Elko, Nevada 89801 U S ~ oni~ Wr (i111not srt.p le> P 0 t!Uoxes .stgnalrJte 

Write For Free C1t1log 
1236 E. Colonial Drive 

Over 400 items in Diskettes,Orlando, Florld1 32803 USA 
Voice (305) 894-4744 Paper, Labels, Ribbons, Checks,Creative Computer· Storage Boxes. Furniture, BindersBBS 24 Hour Electronic Mell 

Order (305) 277 -04 73 and Hardware. "' . Mfg. T'rademark 
Mlcronet 71555,520 FREE SHIPPING except herdware 

CP / M 

DISK WITH I MANUAL 

MANUAL I ONLY 


MICRO PRO"' 
Super Sort I . _ .. S192/S36 
Cale Star . _ ... . S250/S36 
Spell Star ..... . $175/NA 
Word Star ..... S315/S54 
Mail Merge ... .. $105/NA 
Word Star/ 

Mail Merge . . . S410/NA 
Word Master .. . S 1151$36 
Data Star . __ .. . $244/$54 

MICROSO~ 
Baslc-80 . . . . . $285 
Basic Compiler •... $325 
Cobot-80 .... . . . •.. S570 
Edlt-80 . . . ..... S 82 
Fortran ..... . . ... . $345 
Macro-80 . . .... $140 
X macro-86 ......• . $255 
M-Sort ..... _...... $120 
Mu Math/ 

Mu Slmp .•.•.••. $220 
Mu lisp/ 

Mu Star .. .. .... . $170 
Typing Tutor .• . .... S 27 

PEACHTREE"' 
General Ledger . $3991$40 
Acct Receivable S399/S40 
Acct Payable ... $399/$40 
Payroll ....... . S399/S40 
Inventory ....•. $399/$40 
Surveyor . ..... S3991S40 
Property Mg! . .. S799/S40 
CPA Client 

Write-up . ... . $799/$40 
PS Version ... . Add $129 

MISC. 

Plastic Fite Box 
50-5 1/. • • ••••••••• $ 19 
5 '/• • Library Case . $ 3 
8 • Library Case .. . S 4 
Head Clean Kit. .. .S 23 
Floppy Saver .... . 511 .95 
Floppy Saver Rings$ 6.95 

RIBBONS 
Radio Shack"' 
LP 1, 2 & 4 .... 4 pk $18.95 
LP 3 & 5 . 3 pk refill S13.95 
LP 6 & 8 . 3 pk ref iii 511 .95 
Daisy Wheel 

(black) 10 pk refill $24.95 
(brown, blue or red) 

. . 6 pk refill 524.95 
Epson MX.SO/& F/T 
....... . 3 pk refill $16.95 

I APPLE II 

MICROSOFT" 
Z.SO Softcare ••.... S295 
RAM card .... .... . S155 
Basic Compiler ..• . $299 
Fortran-80 .....•.. . $175 
Cobol-80 ..•...... . S499 ' 
Tasc ........•.... $135 
Typing Tutor .... . . . $ 2·1 
Olympic Decathlon . S 25 

MtCROPRO 
Super Sort 1 .. .. S155/S36 
Mail Merge . _ . . S 85/NA 
Word Star .$238/$36 
Word Star/ 

Mail Merge .. $3t9/NA 
Cale Star .... . . $1551$36 
Data Star ....• .S225/S54 
Spell Star ...... $149/NA 

PERSONAL SOFTWARE 
Visicalc 3.3 ... ..... $155 
Vlsiterm .......... S127 
Visiplot .... ....... S145 
Visidex ....... . ... $155 
Visitrend/Plot .. _.• . $225 
Visifile .......... . $195 
Desktop/Plan II .... $155 
Visipak . . .. . ...... $555 

RADIO SHACK 

MODEL I & Ill 
New DOS 1802.0 ... $139 
LOOS 5.1 ....... .. S115 

Maxi-Manager .•... S 89 

GAMES 
Adventure International 
Big Five 1 ·5% Off 
Avalon Hill 2-10% Off 
Med System 3-15% Off 
Acorn 5-20% Off 
Epyx and Others 

MODEL II 
CREATIVE COMPUTER 

Depreciation 
System .....•. . $350125 
Inventory Control $495125 
Other Acctg. SystemsCall 
Yahtzee ... ... . . S 24.95 

HARDWARE 

PRINTERS 
Epson MX 100 .••. .. Call 
Epson MX80FT •.•.. Call 
Epson MX 80 .••.... Call 
Okidata 809 ..... .. $349 
Okidata 82A •.•... . S489 
Okidata 83A. ....• .. $729 
Okidata84 . ..... . $1049 
NEC PC8023A ••. .. $550 
NEC 7710 ..........Call 
NEC 7720 ... ..••. .. Call 

MODEMS 
Hayes Smart Modem$245 
Hayes Clock-

Cronograph .•••. 5235 
Lexicon-11 Acoustic $139 
Lexicon-12 

Direct/Acoustic .. $159 

MONITORS 
A111dek 100 . ...•.•. $139 
Amdek 100 Green . . . S155 
Amdek Color I , •... S349 
Sanyo 4509 9" .... .S199 
Sanyo 5109 9" Grn .. $219 
Sanyo601313"Color $419 
NEC KB1201 M . . , . . $179 
NECJC1201 M Color. $349 

TERMINA.LS 
Adds Viewpoint •.. . $589 
Televideo910 .... . . $569 
Tetevideo 920C .. .. . S739 
Televideo 912C .•...S679 
Televideo 950C ..... $929 

Most orders oul In 24 hours 
with VISA, MIC. Money Order. 
Cashier Check. Bank Wire 
and C.O.D. Personal check 
over $150 allow 10-1 4 days. 
Mall order only. Prices subject 
to change 9-8 M-F. 9·6 Sat , 

,....190 
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$ $AVE $ 
Internal Disk Drives 

for the TRS-80® Model 111 
1st Disk Kit Includes 
.40 TRK disk drive 
•Switching power supply 
•Flopp y disk controller 
•All cable s & hardware 

ONLY 

2nd 40trk Disk Drive 

ONLY $23900 
MICRO R&D 

P.O. Box 746 
Rialto, CA 92376 (714) 875-2968 
® Reg istered Tradema rk of Ta n dy Corporatio n 

RPM mea sures the rotational speed a nd 
va riation of your disk dnves, and revea ls a 
comm on ca use of unexplained errors. 
S im ple one-key operation, runs under any 
DOS, mte rchangeable between Models l 
a n d III. Sho ws curren t and a verage 
s peeds, p lus fl uctuation h istory. Recovers 
from seve re errors . Docu mentation ex
pla ins ho w to a d just drives. Use RPM 

selected or not. The next four 
bytes are ASCII for the "name" 
of this value, and the last byte is 
the binary value. A flag byte of 
one indicates a selected value 
and a flag byte of zero indicates 
an unselected value. An OFFH 
value indicates the end of the 
table. 

As an example, let's say you 
normally use a baud of 9600. 
When you assemble the pro
gram, set the flag byte for 300 
baud to zero (line 680). Then set 
the flag byte for 9600 baud to 
one (line 830). Now when you 
call the program it will display 
9600 instead of 300 for baud and 
when you press Enter this value 
will be set for the RS-232 chan· 
net. The other tables in the pro
gram are arranged similarly and 
you can change their default 
values according to your normal 
operation also. 

Subroutine Description 

The subroutine starts (line 
1290} by displaying thetitlesand 
the default values and then goes 
into a keyboard input loop look· 
ing for right-arrow, down-arrow, 
or Enter characters. Any other 
input character is ignored. Input 
of a right-arrow character shifts 
the underline bar to the next pa
rameter and stores the new 
parameter selected as a value 

between zero and three in the 
variable PARPTR. Control then 
returns to the keyboard input 
loop. 

Input of a down-arrow charac· 
ter changes the flag byte of the 
currently selected value of the 
currently selected parameter 
from one to zero and changes the 
flag byte of the next successive 
value from zero to one. Also, the 
new "name" of the value is dis
played on the screen in place of 
the old "name." Control then re
turns to the keyboard input loop. 

Input of an Enter character 
transmits the current values of 
all parameters to the RS-232 
channel. Program lines 1970
2450 accomplish this and line 
2460 exits the subroutine. Lines 
2470-3130 are subroutines used 
by the program. 

Model Ill Version 

Model Ill owners can have a 
similar subroutine for initializing 
the built-In RS-232 channel. In the 
Model Ill some ROM routines are 
available to help. The program 
given in Program Listing 2 pro
vides the same operator inter
face and uses the Model Ill ROM 
routines where applicable. • 

Hugh Cottle designs comput· 
er hardware and software for 
military applications. 

Program Listing 2 

BBBB 
BB9 9 C39 4BB 

003 3 
004 9 
OlC9 

B9EA 
RS 
11B E8 

3C00 

B•03 90 
ER 
BB0 4 2AB 9 
88116 SBBB 
88 1!1 8 7 4 89 
88 1J A Sl8 8 

::~~= ~ ..** ** **** •• *** * •••••• **** *** **** ••• ···  •••• •••• 
99 1 28 1 SUBROO TI NB "1'0 S!T RS232 PAllAJU:TEB.$ 
891 31 ; (..ODEL I II ) 
1!1 01U r WRITTEN BY lllt:iH CO TTL E OC'l'OBER 1 981 
11 fllil 59 ; •••••••••• ••••• * ••• *** ........ **** *•••••• •• ** **" * • .,, 
se10: rWHEN CALI.ED 'l'H E Ct.lR RDJT VALUES OF TH E PARAJllETERS 
fUl l7 B 1ARE 'DISPLAYED. USE RI GH T ARROW TO SELECT NEXT 
HllS IJ 1 P.uAl'\ETER7 'DOWN ARROW TD SELE.CT NEXT VALIJE J PRESS 
8 9196 1 ENTE R AFT ER ALL SELECTIONS .MADE TO UlIT IA!,.I'Z E THE 
: :~~: ; RS 23 2 CHANME L AND EXI T THE SUBROU TINE. 

092 21!1 ORC BBB0 BR 
0023 0 SE TSE R JP START 
9132U 1 
092 se 1•••• • ••CONSTANTS* ••••••••••••• 
0 8 26 8 , 
0927 8 J RDP. EH T'R Y PO I NT S 
0 0288 ' 
0929 1!1 DSP E03 
903 H KBD EQU 
00310 CLRSCR EOO 
09320 ; 

33H 
49H 
0lC9H 

0 9339 :: OTHE R CONST ANTS 
0 030 ; 
0 0358 RARW 
003'6 8 OARW 
9937 0 ENT ER 
"83 80 T AG 
983 9 11 SPACE 
00400 •out 

EOU 
EQU 
EOU 
EQU 
EOU 
EOU· 

9941 B POUT EOU 

0S420 HR EOO 

09H 
01\N 
BDH 
83 R 
28H 
" £9H 

BEBH 

0943 9 VIDEO EOO 3C00H 

0044.B :: 
084 59 ; **** * **VAR IABL ES *** **** * ** * 
00460 ; 
01i1 47B PAR PTR DEFB 

B 84 Bl;ll PAR! PT DEPW BP~ 

8U 90' PAR 2PT DEFW NPAR 
0 05 1"1 PAR3 PT DEFW SPAR 
09519 Pll4PT DEFW PPA.R 

: NB AB. TOP OF 32R SYS 

;cgu t N " to SCRE EN 
;CH A.R I N KYBD TO k 
1CL EA.R SCREEN 

; RT ARROW COD E 
; ON ARROW cooe 
1 .E:NT ER. XE'f CODf: 
,GJtAPH !C CHAA CODE 
;SFACI: CODE 
;OUT PORl' FOR BAUD RATE 

10UT 'POR'l: UA.RT PAJtMETE 

,ouT PORT TO RES ET UA.RT 

; ST AAT 1\.0011 OP SCRN MEH 

; L I NK TO ACTJ VE PARAf1ET 

Program continues 

monthly fo r best results. 32-48K Model I or llI disk:SH.H 

··••···•••·••······•····•·························· 
AMAZING PROGRAM SPEEDS UP BASIC 

Your time is valuable, so why 
waste it on slo w-runnmg BASIC 
prog ram s? PRO SOFT's 
"'FASTER " wil l analyze those 
progra ms while they run, then 
show you a simple change (usu 
ally one new line) that can re

d uce run-times by up to 50%. TRS-80 Models I and IIL S39.95 

CALL NOW TOLL-FREE FOR ORDERS ONLY: 

(800) 824-7888, Oper. 422 


CalU: (800) 852·7777, Oper. 422 

Aluka/Bawail: (800) 824-7919, Oper. 422 


For technical inlormatjon, wrHe or call us directly: 

~91PRO~ 

P.B. 839 / No. Hollywood. Ca. 91603 / (213) 764-3131 

Ch.ck. Mi C. VISA ok. Add $2.00 tor COD. 6 '. •ales lax in Cali!ornia , and $5. 00 tor 
shi ment outside N r1h Amer j a . . 
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-........... 

IN : Model ll's 
Model Ill's 

ALL· PRINTERS 
AND - MORE!! 

* PLUS• 

MASTER ELECTRONICS, INC. 
~"TRS-80" <JJ~ - * F-723 

CAN SET YOU UP IN A 

TEXAS CALL COLLECT 512/689-5536 

MASTER ELECTRONICS, INC 

15~ NORTH 5th 


RAYMONDVILLE, TX 78580 ' 1I ~· 
""146 

I 
Make 

Money 


elling 

ATTENTION UNIVERSITIES AND 

MEDICAL RESEARCH FACILITIES 


DO YOU NEED DETAILED 

STATISTICAL ANALYSIS? 


StatPac is a new 3-part program written and designed for 
research. survey and questionnaire process ing. data entry, 
statistical analysis. management and market analysis . 
StatPac can be easily tailored to fit your needs because 
you create the data file format. All phases of research 
analysis can be processed , including: 

•frequency analysis •descriptive statistics 
•cross tabs & chi-square •t-test 
•correlation and l inear regression •ana lysis of variance 
•multip le linear regression •management reports 

StatPac eliminates the need for expensive programming 
or renting time on large mainframe computers because it 
is the SPSS for the TRS-80's . 

Total Package , including an extensive step-by -step user's 
manual is $285.00. Manual may be purchased separatP.ly 
tor $30.00 (may be applied to the purchase price of the 
disks). MasterCard and Visa accepted . 

Wri te or cal l for a FREE 16 page brochure (612) 866-9022. 

~1~~i Walonick Associates, Inc. 
~ 5624 Girard Ave. So. 

-~ Minneapolis, MN 55419 
"Absolutely the best statistical analysis package I've seen 
for a microcomputer . .. . " Eugene Allred. President of 
Consolidated Data Services. Minneapolis, MN. 

..-147 

microcomputirlQ J 

the only major journal for the users of the TRS-80*, a sure bet for getting the computer 
enthusiast· into your store. Once through the door you can sell him anything. 

We know 80 will make you money ... it's the only magazine for the TRS-80* users and you know how many 
of those there are. So call today and join the dealers who make money with 80. 

For information on selling 80 Microcomputing, call 603-924-9471 and speak with Ginnie Boudrieau, our 
Bulk Sales Manager. Or write to her at 80 Microcomputing, Pine Street, Peterborough, NH 03458. 

*TRS-80 is a trademark of Tandy Corp. 

.... see List of Advertisers on page 354 80 Microcomputing, May 1982 • 313 

http:separatP.ly


Program continued 
BB9C 89H 	 1!6520 PTSTOJ\ Dt:FW ; TEMP PTR STORAGE 
8BBE 20 	 1953' B/l.UD 0 £FM BA.UD""'l-STOCKMARKET-1 
BBlS 23 8 8540 NBI TS DEFl1 1 f BITSs' 

i SOFTWARE f 
t By H & H Trading Cumpan)' for Mud. I. II. & HI TRS HO®s iI 	 : 

STOCK TRACKER™ times trades on individ- 1,
Iual stocks and options. Uses a technical volume 1
 
analysis . Completely objective. Gives buy, sell 1
signals. 11 


MARKET TRACKER™ times tops & bottoms 

on the Dow Industrials; a composite of six tech

nical indicators. Some judgement required. 

Gives buy, sell signals. 

These two programs are accurate. 

Hundreds of satisfied users. 


i 
I 
 ASK FOR Tm: EVIDENCE! 


i 
i 
 FOR M~f INFORMATION OR TO ORDER. CONTACT : 


i 
i H ~ TB@)ING C(JlV!J34NY 
i 
 POST OFFICE BOX 549 
 ..,.. 166 

CLAYTON, CALIFORNIA 94517 


I Telephone 4151672-3233 


i 	 VISA & MASTERCARD 

j VRegd T.M. of Radio Shock 	 © i 
1-·-·-j.......~~-----·-..-j~·~---·~---....._........_t, 


THE BIGGEST NAME IN LITTLE COMPUTER~· 

TRs-80 .. Model Il-Your Best Buy 
In a Business Microcomputer 

UP 

TO 


15°/o 

OFF! 


TRS-80.computers, on 
software and peripherals 

Similar value~ en elf merchond;se 
CALL COLLECT: 

800-351- t 580 
Texas Residents call: 915-283-2920 

Van Horn Office Supply ... 169 

70 l W. Broadway -- P 0 Box l 060 

Van Horn, Texas 79855 


DEALER G055 

Form F48 Provided 


Standard Warranty in Effect 

....
THE NATIONWIDE SUPERMARKET OF SOUND"' 
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BBlC 23 111559 SPBITS DE..,. 't STOP.:" 
BB23 se 88569 PARl'rY OE:FM 'PAA.In .. • 

H570 1 

00580 ' '811.UO RATE Ti\BLE 

08590 ' 
 FLAG•B HOT SELECTED VALUE 
H61ilB 1 •l SELECTED VALUE 
i06l0 • _,l)FFH END OF SELECTIONS 

BB2A 8111 	 11628 BPAR DEFS II 1P'LAG 
8828 31 	 H63o oEFll 1 ue 1HAM!; Of' SELECTION 
BB2F 22 	 99640 D&ta 22H 1VALUE OF SELECTION 
8830 09 	 U650 DEfB ll 
DBll 31 	 B9668 0£f'M 1 159 1 

BBJS 44 89679 DEFB UH 
BB36 ill 80680 DEFB l ;DEFAULT SELECTIO~ 
8837 33 99690 DEFK "388 
8838 55 09700 DEF'B 55K 
BBJC 8'3 007U DEFB e 
BBJD 36 9'72• OEFM t6011 
8841 66 80730 DEFB 66H 
BB42 ee 90740 DEFB 8 
8843 31 lUJ?Slll DEFM '1288' 
BB47 77 99769 l>Ef'.B 17H 
8848 811 91779 DEFB I 
B84 9 32 S0780 DEFM '2U8' 
8840 AA 08790 DEFB 8AAH 
BS4.E ee 008•0 DEFB l.'t 
BB4F 34 eeeH DEf"M. 1 '888 1 

BBS) CC 8B828 DEFB SCCK 
BBS.a 98 &a839 DEFB I 
8855 39 8'840 DEP'" '9U8 1 

BE!59 &E 888 5 8 DEFB BEEH 
BBSA PP 89860 DEFB 8FFU ; TABLE EN D !"IAAXE1'. 

90870 
90888 Ti\BLE OF t Bl TS PARAMETER 
8111898 ; 

8858 ee &9988 NPAR DEFB e 
ease JS ee91e DEF.. '5 
886111 Glia 80928 DEFB 8 
BB6l &0 98938 DEFB 9 
8862 36 089'8 DEPM '6 
8 8 66 49 0e95e DEFB 49H 
8B6i 8H tl969 DBFB e 
0868 37 99978 DEFM '7 
8B6C 2i! te989 OE!"B 29H 
B86D 01 00998 DEFB l ;DEFAULT SELECTION 
8B6E 3B 81080 DEl?''PI 'B 
0872 69 01910 OEFB 61H 
8873 FF lillH29 DEFB Bf'FH 

01030 
81&.48 TABLE OF t STOP BITS SJAAAMETEft 

BB74 91 	 :m: 1PAP. DfPB l ; DEF AULT SE LE:CT ION 
8875 31 	 910H DEFM '1 
8B7'9 98 	 91080 DEFB e 
887A In 	 81098 OKFB 8 
8878 32 	 91188 DE:FM 'l 
8B7P 11 	 81110 DEFB ltH 
8888 PF 	 tll2• DEFB SFF'H 

tll39 
Bl US TABLE OF PARITY PAAA.KE'I'ER 
01150 l 

8881 81 	 91168 PPAP. Ot:Jl'8 JDEFA.ULT S&LSCTlON 
8882 •U 	 11171 DEFM 1 HONE I 

0886 89 	 91189 DEFB 8 
8887 ee 	 91199 OEFB 8 
8888" ff' 	 s12ee OBfM 1 000 ' 
B88C 90 01210 DEF8 9 
BBBD ee 81220 DE:P8 e 
B88E 45 81238 D&FM 'EVEll' 
8892 Bil 912U DRFB 88H 
BB93 FF fl259 DEFB BYPH 

fl26B 
fl278 J PJl()(iRAN 
91288 

8894 CDC9Bl 01298 STA.RT C/\LL CLRSCR 
B897 IH971Jlil 9139 0 LD BC ,7 
BB9A 2lllE88 lllU LD HL,BAUD 
BB9D lllilllC llH.l21iJ LO DE.vroro 
BBAI ED88 nne c.lllR I DI SPlaAY BA.UD• 
8BA2 811.9781 81348 LO BC, 7 
BBA.5 2:11588 81350 w KL,HBITS 
BBAB llllJJC 8D68 w DE,VIDEO+l6 
BBA.B EDB8 81370 LD).R 
881\D 010788 91188 [.ll BC, 7 
BBBI 2llC8B 11399 [.ll HL,SPBITS 
8BBJ ll283C 814111 [.ll DE r VIDE0+32 
BBB6 £DB8 BUHi LDIR 
8888 1119788 91420 LD BC, 7 
8688 212380 91419 LD HL,PARIT'i 
BBE!-E 11J83C 81441 LD DE,VIOE0+48 
BBCl £DB8 814 59 LDIR 
BBCJ CDBDBC 91469 CALL DSPVAL 
BBC6 3E83 01478 LD A,.T,.G 
BBC8 CDEABC 01480 CALL OS PU NL 
BBCB CD4991!1 91490 n8INP CALL KBD 
8BCE FE99 81588 CP RARW 
BBDl!l CADFBB 11510 Jp Z,NStL 
BBOJ FE0A 91520 CP DAP.W 
BBDS CAFSBB 81538 JP Z,NVA.L 
8BD8 FElitD 91549 CP £NTER 
BBDA. CA2C8C 91559 JP Z t IMITRS 
BBDD lBEC 01569 JR KYBIKP 
8BDF 3E29 91570 NSEL LD A,SP,.CE 1NEXT Pl\RAJ4ETER 
BBEl COE.I.BC 91588 CALL DSPUNL 
88£4 lA.6388 81599 LD 1\ 1 (PARPTR) 
88!'1 JC 91688 INC A 
B9E8 E683 91618 AHO 3 
8BEA 328388 91629 LD (PARP'fR) , A 
8BED 3E83 91630 LD A,TAG 
BBEF CDEA8C 91649 CALL OS PU NL 
BBFl C3CBBB 81659 JP JCYBINP 
8BFS 3A838B 81660 NVAL LI) A, ( PARPTRt 1NEXT VALUE 
8BPB £613 11679 AHi> 3 
BBFA 87 9168t RLCA 
BBP& 211488 11691 LD HL, PARPTR+l 
8Bf'E 1 6 88 81700 LD o,e 
8Ci8 SF 'iH710 [.ll E,A 
8Clill l9 U720 ADD HL,.DB 
BC82 SE 9173 8 LD E, (HLJ 
BCl3 23 1170 INC HL 
BCU 56 91758 LD D, (ML} 
ecas EB '1769 EX OE,HL 
BCl!l6 228CBB 01771 LD !PTSTOR) ,HL 
BCl9 7£ 91789 NVLP LD A., (HL) 
BCl!IA rE81 fl798 CP l 
BCB C 28815 91801 JR 2,MV'Ll'l 
&cer.: 118681 91810 LI) DE.6 
BCll 19 81828 ADD HL ,0£ 
BC12 lBFS 1183 8 JR NVLP 
BCU A.F 118(1 NVLPl XOR A 

Program con tmues 

http:COE.I.BC
http:A,SP,.CE


Program continued 
BC15 77 U85 8 LO iHL) ,,,_ 
BC16 J6lU Bl869 LD 0,0 
BC18 1E96 01 870 LD E,6 
BC l A U 
BClB ?I:: 

91888 
IH898 

l\DO 
LD 

HL,DE 
A, (HL} 

BClC FEff' 81911 CP I FPH 
BClE 298) 91918 JR NZ,NVLP2 
8C29 2A9CS8 
8C2.3 3E91 

81929 
91930 ""1.P2 

LD 
LO 

HL, ( PTSTOR) 
A, l 

BC2S 77 91949 LD { HL ) ,A 
sc26 coeoec 81958 CALL DSPVl\L 
ac29 clceee 81969 JP !l:YBINP 
8C2C 212AB8 91989 INITl<S LD HL,BPAA 
BC2F 7t 
BcJe rEee 
BC32 2896 
BCJ.t 1Hl61h1 
8C37 19 

81990 
02000 
02910 
0282! 
8 283 8 

lBRLPl LO 
CP 
JR . LD 
A!>O 

A, (HL)

•NZ,IBRLP2 
DE,6 
HL,DE 

BC38 18F"S '12146 JR IBRLPl 
BClA l 11588 9 2850 I 8RLP2 LO ... Df:,5 
BClD 19 
BC3E 1E 

82860 
02870 

l\DO 
LO 

HL,DE 
A, (HL) 

BC3F 32F8 41 
ec42 eus 

92888 
82898 

LO 
1.0 

116888) ,A 
C, 5 

rSET BAUD AATE 
rBIT 2•1 TO EN RS2'l2 OU 

T 
BCH 215888 
8C-ii7 7E 
8':48 PE99 
BC4A 2886 

02198 
02118 
02128 
02138 

JUPLPl 
LO 
w 
CP 
JR 

HL,NPM 
A, (HL)

•NZ, lUPLP2 
BC4C 118680 
BC4F' 19 

0214B 
82158 

LD 
l\DO 

DE,6 
HL,DI:: 

BCSl1 19FS il2169 JR ID'PLPl 
BC52 
BCSS 

119511 
19 

0 2170 
0218• 

I UPLP2 LO 
l\DO 

DB,5 
8L,DE 

BC56 7P. 
BC57 Bl 

02198 
02208 

LO 
OR 

A t{lfL ) 
c 

BCSB 4F 02218 LD C,A 
BCS9 217488 922211 LO HL,SPIJI 
BCSC 7£ 
BC5D FEH 
BC5P 206 

82238 !UPLP3 
92249 
922S.il 

LO 
CP 
JR 

A, (HL)

•'NZ, IOPLP4 
BCH 119699 02269 LO DE,6 
BC64 19 
BC6 S 18f'~ 

82271! 
•nee 

Al>D 
JR 

HL ,CE 
lUPLP3 

BC67 lUStt 82298 IUPLP.. LD DE,S 
BC61\ 19 92308 l\DD Hl.,D! 
BC6B 7£ 823121 LD A, IHL) 
BC6C al 02329 OR c 
BC6D 4F 02338 LD C,A 
BC6E 216188 02348 LD HL 1 PPAR 
BC71 7!: 
BC72 FEU 

S2)5il lUPLPS 
82368 

LO 
CP 

Ar 'HL) 
9 

BCH 2906 92378 JR NZ, IUPLP6 
8':76 119699 92380 LD or;,6 
OC79 19 02390 l\DO HL,DE 
8C7A l8f'5 0249'1 JR IUPLP5 
BC7 C 119598 924lil IUPLP6 [.0 08,5 
BC7F 19 
BCBH 7E 
8C81 Bl 

82428 
8243& 
0240 

l\DD 
[.0 
OR 

RL,DE 
A,iHL) 
c 

BC82 32P'9-i!l 
BC85 Af' 

i'l2459 
02451 

LO 
XOR 

{16889),A 
A 

I SET UMT PARAMETERS 

BC86 32FA41 
BC89 CDSAU 

82452 
0245) 

LD 
CALL 

06898) ,A 
111511.H J M.OD Ill RSIHIT SR 

8C8C C9 82469 R£T 'EXIT PltOCAAl'I 
82478 J 
02481' I SUBROU'f'INES 
92490 I 

BC8D 118600 925H OSPVA.L LD DB,6 
OC99 212ABB 925HI LD HL,BPIJI 
BC93 7E 
8C94 F&tl 

82528 BL Pl 
92538 

LD 
CP 

A.t HL) 
1 

BC96 2813 92548 JR Z ,BLP2 
BC98 19 92558 l\DO HL 1 D£: 
BC99 l8P'8 92560 JR BL Pl 
BC9B 23 82579 BLP2 JNC HL 
ec9c uun 82588 LO BC,4 
8C9P ll973C 82 5 98 LD DJ:,YIDE0+7 
BCA..2 EOBIJ 82689 LDlR fDISPLAY BAUD 
BCA4 118688 e2ue LD DE:p6 
BCA7 2l5BBB 02620 LO HL,NPAA 
BCAA 7 £ 92639 NL Pl LO A, (HLI 
BCAB FEil l 02640 CP l 
BCAD 2883 82658 JR Z, NLP2 
BCAF 19 H2669 l\DD HL,0£ 
BCBI 181"8 H2671 J• NL Pl 
BCB2 23 926 89 NLP2 INC HL 
•cei euue 82690 LD BC, 4 
BC86 lll13C 02790 LC OE,YIOE!O-t23 
BCB9 EDBIJ •2718 LDlR ;DISPLAY IBITS 
BCBB 119611 82729 LO DE,fi 
BCB& 21748:8 02739 LD llL,SPAR 
BCCl 7E 
BCC2 FE91 

8270 SLPl 
02758 

LI> 
cp 

A, !HL) 
l 

BCC4 2Blil3 12768 JR Z , SLP2 
BCC6 19 92779 l\DD HL,DE 
BCC7 l8F8 92788 JR SLPl 
BCC9 23 92799 SLP2 INC HL 
BCCA. llt4U 82889 LD BC,4 
BCCD ll273C B28l8 LO DE,VlDEO+l9 
BCD8 EDBI 
BCD2 110689 

B282B 
02838 

LDU~ 

LD DE,6 
;DISPLAY I STOP IHTS 

BC05 21818B 92849 LD HL,PPAJ'il 
8CD8 7£ 
BCD9 fE81 

92858 PLPl 
112868 

LD 
CP 

A,{HLI 
l 

BCDB 2883 82878 JR Z , PLP2 
BCDD 19 02888 l\DO HL,DE 
BCDE: lBF'H 02899 JR PLPl 
BCE0 i3 92908 PLP2 INC HL 
8CE1 9U4111 82918 LD BC,4 
BC&4 llJ7lC 92929 LO DE,VIDEO+ SS 
BCE 7 EOB9 92938 LOIA ;DISPJ..P!Y P-'RITY 
BCE9 C9 92940 RET 

02959 ' 
02960 ' 

BCLA 4F 02970 DSPUNL LO C,, 
BCE8 3A8)BB 02988 LD A, (PAAPTB.) 
BCE£ 1613 92998 """ 3 
acre 97 93989 RLCA 
BCF l 17 93910 JU.CA 
BCF2 07 83029 RLC• 
8CF3 87 93930 RLCA 
BCF4 21U3C 8311148 LO ffL,VIDE0+6 4 
BCF7 1611 
BCP'9 Sf" 
BCFA 19 

Bl058 
83868 
93il7e 

LO 
LO 
l\DD 

o,e.,, 
HL,DE 

BCFB 8696 1'31!188 LO B, 6 
BCFO 79 03090 LO A,C 
BCF E 77 1!1311J9 UNLLPl LD (HLI ,A 
BCPf' 2.3 93118 INC HL 
8018 llPC 83128 DJfol:Z UNLLPl 
8092 C9.... 03130 

1!13148 
RET 
END SETSER 

009118 TOTAL ERRORS 
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Converts your printer for friction 
feed of SINGLE SHEETS or ROLL 
PAPER. 
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undisturbed. · 
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EDUCATION 


DIS is some idea! 


Dynamic Item Scheduling 


L. Benjamin Wyckoff, Ph.D. 
952 Milledge Place N. E. 
Atlanta, GA 30329 

Acomputer is a teacher with 
Infinite patience. Students, 

however, are impatient. When 
the student first meets the 
computer there is a honeymoon 
period based on the system's 
glamour and novelty. But after 
that, the student is impatient 
with questions he cannot 
answer. He is also impatient 
with written explanations which 
might give him the answers, and 
even more impatient with ques· 
tions for which he knows the 
answer too wel I. 

The programmer faces a neat 
balancing act. He must provide 
a program with lots of action, 

The Key Box 

Color Basic 
Color Computer 
16K RAM 

lots of student participation, 
and the student must make 
judgments which are neither too 
obvious nor too obscure. 

Every student is different and 
the differences are not simply in 
the level of achievement along 
some linear scale. Students can 
easily vary in their mastery of 
every individual item in the sub
ject matter, inde;:iendent of 
other items. These conditions 
push the task of proper pacing 
and sequencing almost beyond 
hope. 

The problems are most clear
ly evident in rote learning or 
drills. I will Illustrate my solution 
with a spelling lesson, although 
you can apply the same con
cepts to the states and their 
capitals, or the first and last 
names of your co-workers, or 
just about any task requiring 
memorization. (I do not intend to 
minimize the usefulness of 
spelling rules, but I am focusing 
on that part of the task which 
learning rules do not resolve.) 

I will describe an instruc
tional program which continu· 
ally adjusts the level of repeti· 
tion of every item with every re· 
sponse by the student. I refer to 
this procedure as dynamic item 
scheduling. 

Dynamic Item Scheduling 

When you are told the correct 
spelling of a word there is an 
ideal moment when you should 
be asked to repeat it. If I ask you 
again immediately you are justi
fiably insulted. If I wait too long 
you have lost It and you are em· 
barrassed. If I come through at 
exactly the right moment, you 
are not quite sure but you give 
the answer and It turns out you 
are right. 

When the laws of teaching 
are written, one of them will be 
that guessing right is one of the 
most significant events in learn· 
ing. It also feels good. Guessing 
wrong is not damaging as long 
as it is interspersed with enough 
guessing right. Early theories of 
teaching machines held that 
you should try for zero mistakes. 
This approach resulted in pain· 
fully boring programs which 
drove people away. 

This spelling program pre
sents the student with words, 
one after another. He must 
decide if each word is spelled 
correctly. If not, he gives his 
idea of the correct spelling . If his 
response is wrong, the comput· 
er gives the correct spell Ing im
mediately. This item is sched· 

uled for repetition according to 
an index of mastery which re
flects previous right and wrong 
responses to that item. 

At this point some teachers 
may be gasping that you must 
never intentionally expose a stu· 
dent to a misspelled word. How
ever, I believe that students can 
surmount this hazard and come 
out with a well-established 
knowledge of correct spelling. 
This program's concept does 
not hinge on this issue. I would 
use verbal presentation but the 
resources are not readily avail
able for most readers. This 
hazard would not come up at all 
In a task like learning the ab
breviations for states. 

I derived the computation of 
the index of mastery through ex
perimentation attempting to hit 
that ideal moment for repetition. 
The index is a number control
ling the number of words the 
program will present before re· 
peating this one. On the first er
ror for a particular word, the in· 
dex is set at 2. It is multiplied by 
3 on each correct response and 
divided by 4 on each incorrect 
response. The index is not al· 
lowed to go below one (it would 
make little sense), and whenever 
it gets above 50 the word disap
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pears from the schedule. 
Let us consider the initial ar

rangement of the sequence for 
the lesson. I considered arrang
ing the words from easy to diffi· 
cult, but this would have rela
tively little impact within a 
lesson. I also expect students to 
run through this lesson several 
times, and it is important that 
sequence should not become a 
secondary (false) clue to the 
spelling. For this reason all 
words in the lesson are ar· 
ranged in a freshly-scrambled 
sequence each time the pro
gram is run. 

How the Program Wortts 

The key to this program lies in 
the management of sequences 
in the initial shuffling of the 
deck, and in the dynamic item 
scheduling during the session. 
An array of pointers forming a 
chain controls sequencing. 
Each item has a pointer which 
specifies the location of the 
item scheduled to follow. Each 
item carries its own future. To 
modify the sequence it is only 
necessary to reset the values of 
the pointers; the contents of the 
Items need not be moved. This is 
a well established technique for 
managing sequences in data 
base management systems. 
During initialization the pointers 
create a logical circle reaching 
all of the items stored. 

The concept is equivalent to a 
circle of dancers in a folk dance 
holding hands. Each new item 
(dancer) joining the circle walks 
forward from the latest pre
ceding newcomer a random 
number of positions. Let us say 
that he arrives at a dancer named 
Mimi. To break into the chain, 
the dancer who had been Mimi's 
"future," now becomes the new
comer's future, and the new
comer becomes Mimi's future. A 
complete circle Is always main
tained regardless of the number 
of Items. The random walk may 
go all the way around the circle, 
possibly more than once. Curi
ously, the circle starts out with a 
single dancer holding her own 
hand. 

The data which the program 
reads during this process con
sists of pairs of entries in Data 
statements. The first member of 
each pair is the correct spelling 

and the second is the incorrect 
spelling of a word. These two 
elements are placed in the next 
available position of the arrays 
R$(n) and W$(n). A future-pointer 
F(n) is established by the pro
cedure described above, and an 
initial mastery level M(n) is set to 
99. After loading is complete, 
the exercise starts with the item 
identified as the future of item 1. 
(Item 1 is a dummy item which 
marks the beginning and end of 
the chain.) 

Each trial is selected random
ly to be a "positive trial" or a 
"negative trial" (whether the 
correct or incorrect spelling will 
be presented). Negative trials 
are used three out of four times. 
If the spelling is correct the stu
dent may simply press Enter; 
otherwise, he must give the cor· 
rect spelling. Some Basic inter· 
preters do not allow blank lines 
as input, in which case you 
should change the program to 
accept a plus ( +) sign instead. 

For either type of trial, posi· 
live or negative, the student's 
response may be right or wrong. 
If the mastery level is under 50 or 
if the response Is wrong, an ad
justment is made In the mastery 
level (as discussed earlier) the 
program inserts the item into 
the chain up ahead. This inser
tion is similar to the original 
loading except that it is not ne
cessary to maintain the com
plete circle in the chain. If an 
item has never been missed and 
the response is correct, the 
mastery level is automatically 
high enough and the item is 
simply not inserted up ahead. 
Once an item Is missed, the 
mastery level for dropping It 
must be earned with right (or 
wrong)responses.Thelessonis 
complete when you go full circle 
and come back to the item 
whose future is item 1. 

Final Points 

I wrote the program on a 
TRS-80 Color Computer with 
16K. The Basic should cause no 
difficulty on other Basic sys
tems. The only Instructions that 
might call for modification on 
other machines are those using 
the word Sound. These control 
beeps are incidental to the pro
gram's operation and can be 
omitted. The lines starting with 

an apostrophe are remarks 
which you may omit or change 
to REM statements. 

When the program is running 
you may enter an asterisk at any 
point instead of a word and get a 
listing of the current state of the 
items, the pointers and the 
mastery level for each. This will 
explain more concretely how 
chaining works. The student 
would not ordinarily use this. 

You can change or add to the 
Data statements which contain 
the words to be learned. Make 
several copies using different 
sets of words to provide a more 

complete course. Be sure to 
make your entries in pairs, with 
the correct spelling first In each 
pair. The program is indifferent 
to the number of pairs you use 
as long as you stay within the 
100 cells specified in the Dimen
sion statements. New Data 
statements should precede the 
end marker DATA ZZZ,ZZZ.• 

Mr. Wyckoff is employed by 
the state of Georgis Department 
of Offender Rehabilitation as 
Director of Research and 
Evaluation. His hobbies are 
music and writing fiction. 

l ·-------------------'4 1 PROGRAM BY 1 

5 'L. B, liYCllOFP 
6 1 952 MILLEDGE PU.CE ' 
7 'ATLANTA GA 38329 ' 
ft I------------------ I 
U CLEAR 1989 

~~A~~~~N~~~~~~:g~~~~~A~NAPSAC~,NAPSACK,NARRATIVE,NARATIVl:,11.'V 
24 DATA WRESTLER, WRESLER,WIELD ,WEILD, Vl'l'M, 1 VITLE ,VITAMIN ,VITIMAN 
,USUAL,USSAUL,TYING,TIING,TYRANT,TIRYANT,TRIPPING,TRIPING 
26 DATA UTILITY,UTILETY,SUGAR,SHUGER,SUPPLY,SUPLY,SURPASS,SERPAS 
,COMET,COM.MET,GRAVEL,GRAYAL,WlttM,WIM 
38 DATA NEBULOUS,NEBULDS,POSSIL,FOSIL,PRIVOLOUS,PRIYiOOS,Pl!AUGPT 
,PRQUGHT, FUGITIVE ,PUGA'l'IVE, PULFI LL, PULLFIL,PUNN&L,PUllALL 
41 DATA BOURBON,BURBON,BURGLARY,BURGOLARY,CAJIAM£L,CARMEL,ANCIBNT 
,ANTI ENT, NIBBLE ,NillLE, NICKEL,NICKLE 
58 DATA BARBECUE,BARBEQUE,NAIVE,NIEVE,NINTll,NINETB,NOXIOUS,NOCSO 
US,NOTARY,NOTERY,NOTABLE,NOTIBLE,OPPENSE,OPFENCB 
60 DATA PASSIVE,PASIVE,PAGEANT,PAGENT,PARROT,PAROT,PESO,PASO,PAT 
IO,PATTIO,PAVEllENT,PAVMENT,CONCEIVE,CONCIEVE 
70 DATA zzz,zzz
80 DIM R$(1B0),WS(li0),F(lii),M(l00) 
90 F(l)•l1A•l1P•l 
92 CLS1PRINT "PLEASE WAIT" 
lBB ' NEXT C.OAD 
110 A=A+l:READ IH$:1P Rl$•"ZZZ" GO TO 178 
120 R$(A)•Rl$:READ W$(A) 
130 X=P 
148 B=RND IA) +21 GOSUB 5U 
150 SOUllD 208,2 
160 GO TO lee 
179 'LOADING COMPLETE 
180 CLS:PRINT "IF YOU THIN~ THB l«lRO IS lfl!ONG SPELL IT RIGH'l'."1 

PRINT "IF YOO TRlNK IT IS RIGHT, JOST PRESS ENTER.":PRINT "ENT 
ER EXIT TO END LESSON.":PRINT 
199 NX•F(l)1WG•B:RT~0 
2U 'NEXT ITEM 
210 C•NX:NX•F(C)
220 IP NX•l GO TO 470 
2JB RN•RND (lU) 
240 IF RN>75 GOTO 300'POSITIVE TRIAL 
258 PRINT W$(C):INPOT I$ 
269 IF I$•R$(C) GOTO 358 1RIGHT 
279 IF I$•"BXIT" GO TO 470 
288 IF IS•"•" THEN GOSUB 608: GO TO 251 
HI GO TO 398'WRONG 
JiB PRINT RS(C):INPOT 1$ 
JlB IF I$•R$(C) OR !$•""GOTO 35B'RIGllT 
320 IP I$•"EXIT" GO TO 470 
330 IF I$•"*" THEN GOSOB 6BB1GO TO 318 
348 GO TO 399 
350 'RIGHT AllSllER 
360 RT•RT+l1SOUND 2ee,1 
370 IF M(C)>J2 GOTO 201 
388 M(C)•1!(C)•J1GO TO ''l'INSE!l'l' 
391 'WJIONG AllSWER 
400 WG•llG+l:SOUND 41,6 

419 PRINT 0 + "1R$(C) 

428 IP M(C)•99 THEN M(C)•2: GO TO 448 

431 M(C)•M(C)/4:IF K(C)<l THEN M(C)•l 

448 ' INSERT B S'l'EPS AHEAD 

450 X•CiB•M(C) 1GOSUB 560 

460 F(C)•F(X) 1F(X)•C:GO TO liil 

470 ' WRAPOP 

480 PRINT "LESSON COMPLETE" 

'9 0 PRINT 1l'l' • RIGHT": PRINT WC " lfl!ONG" 

5H END 

511 'INSERT APTER B STEPS 

5i0 B•B-l:X•F(X) 

5JS IF B>l GO TO 518 

548 F(A)•F(X) :F(X)•AiM(A)•99 

550 RETURN 

569 'WALK B STEPS ALONG CHAIN 

571 X•F IX): IF F(X) =l GO TO 599 

580 B•B-b XF B>8 GOTO 568 

591 RETURN 

600 FOR J•l TO 1\-l:PRIHT J1f(J)1 R$(J)JNEXT J 

611 RETURN 


Program Listing 
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GENERAL 

Drive a pantograph with a Model III. 

Computerized Engraving 


Allan S. Joffe W3KBM 
1005 Twining Road 
Dresher, PA 19025 

Remember the pantograph? It 
Is a simple device consist

ing of four linked arms carrying a 
tracing point and pencil. By 

carefully tracing a drawing with 
the tracing point, the pencil end 
makes an enlarged or reduced 
copy of the original drawing. 

The pantograph concept is 
also used in the engraving in· 
dustry. For engraving, the pencil 
is replaced by a power driven 

Photo 1 

Photo 2 

routing or engraving point. The 
device works well but has needed 
both human guidance and a tem
plate master. 

The advent of the microcom
puter eliminated the need to 
create a physical template 
master. The computer can cre
ate an electrical image of a 
template and control the en
graving process. 

I was in a Radio Shack store 
when a Dahlgren representative, 
Bob Laird, placed an order for a 
TRS-80 Model Ill with 48K mem
ory. I asked to see their operation. 

Photo 1 shows the power 
driven engraving pantograph. 
The large box in the middle (see 
close-up Photo 2) houses power 
supplies reminiscent of the ear
ly Altair computers. 

Photo 3 
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The program is in two parts: A scoring lines for easy separa
machine language program is tion when the engraving is done. 
loaded first, followed by a long The machine can be pro 
Basic program. The storage me grammed to do precision hole 
dium is cassette, as a DOS sys· cutting or boring. 
tern would use too much mem The only human/machine in
ory. The loading procedure terface, once the engraving pro
takes about nine minutes and cess has started, is removing 
must be done on each power up. the finished work and Inserting 

The computer program ac the new blank onto the platen. 
cepts the copy to be engraved The system can be used on one 
and allows the selection of type piece at a time or on numerous 
size, letter spacing, number of pieces in a row. 
lines, type font and Italics. The The machine also handles 
computer then sends this infor graphics. I was shown brass en
mation to the auxiliary controls gravings with delicate swirls 
in the middle box. This controls and patterns using custom pro
the stepping motors that pro· grams produced by Dahlgren. 
vide X and Y axis information to The computer has made re
the motion of thP. engraving bit. producibility easier using a sys
The system Is electrically oper tem to do quality work without a 
ated with the single exception of the skilled artisan as the operator. 
raising and lowering of the en There Is another big plus to 
graving bit. This is done with having a computer behind the 
compressed air under the dlrec· engraving set-up. When not in 
lion of the program. use for engraving, it can process 

The engraving machine can be accounts receivable, control In
set to engrave multiple badges or ventory, do billing or any other 
signs on a large work piece office chores. It will even play a 
(Photo 3). It can also generate good game of Star Trek. • 

ACTION GAMES 

The t•eteet growing producer of computer games lor 

your 6809 hn the product• you have waited for!! 

ARCADE GAMES FDR 
THE COLOR COMPUTER~€-'tJ'. 

c,.~fi. ~~· Col.Oq 

\)l("'f ~rr E!J:RsERK 
t\ Fast paced achon • Super Hi-Res Graphics 

Dynamite sound effe'cts • Runs m l6K of memory 

These games will astonish you with their Detail and Quality. 
They set a standard for others to follow. 

- ADVENTURES -

Calixto Island• U:~e iJJlark ~nnrtum 
Highly acclaimed by reviewers • Challenging situations 


Feet, elllclent mechlne language • Runs In 16K of memory 

Save game in progreH 


Adventures en 5 , TSC HEX 0 11.c i5P e:c1ty 680C or 6809l eri S2• 95 
Bt>tl"I a6-.iel'ltu1 es on single disc . 139 96 
Advenlute! for co~o' cQmp uter eri $19 95 
Color 8ttrst>"rk lor color comp l.1 111'' ea $24 95 
Cave Huf'lt(H •or color compu re r ea S24 95 

VISA ' - MORE COMING SOON 
..-241 •

MARK DATA PRODUCTS 
23802 Barqu1lla. Mlsston V1e10. CA 92691 • (714) 768-1551 

TR S BO ~SA TRADEMARK Of TANDY CORP 

..-See List ol Advertisers on page 354 

SOFTWARE 

TRS/PMC ONLY 

UNBEATABLE PRICES! 

DISK CASS 

BUSINESS LIST/DUR LIST/DUR 


Small Bualneu Syotems Group PRICE PRICE 

Accwn1s Payable 148) 195.00/155 00 nla 

Accwnls Receivable (481 195 00/155 00 .... 

Gene1a1 Led!I"' {48) 19500115500 nla 

lnvenl0<y COlllrol (481 195 00115500 nla 

Fay roH 1481 195.00/155.00 
 "'" GAMES 
Adventu ra Intern aUona I 

Ar111<J< Patrol 24 9511 900 1995115 00 

8arlOQ • Maoe> anrJ MaQ>C "1 29 95/23 00 nla 

ConQueSl of Ct.ostw<Jld 20 95/l 60D \ 9.95(\ 5.0D 

Eanhquake San Francisco 1906 II). 20 95116.00 19.95/15.00 


. Eliminator 24.95/19.00 19.95/15DO 
Lunar Lander 20 95/16 00 14.95/11 00 
M•SSle Attack 20 95/160D \495/1100 
Monon·s Fort. · Maces anrJ M'lfc •3 111 29 95123 00 nla 
Pla,..t0ods 20 95/16 00 1995/15DO 
Scot Adam·s Adventure "1 # 2 # 3 39.95/31 00 nla 
Scot Adam·s Adven\ure #10 #1 1 #12 3995/31 00 
Scol Adam's Adventure 11'4 .t5 ;t6 J9 95/31 00 "'' nla 
Scol Adam's Adventure • l "6 #9 39 95/31 00 rla 
Sky wam0< 20 95116 00 14.95/1 100 
Space lnlruoers 209511600 1995/1500 
Siar FllJhler 29 95/23 00 24 95/1 900 
S1 a1 Trek 3.5 lS.9511500 14.9511 100 
Slone 01 Sysip~us · Maces and Magic n Ill 2995123 00 
Sig Fiva "'" 
A1ta ck F0<ce 19 95/15 00 15.95/120D 

Cosmic Fu~hter 19 95115 00 15 9511200 

Oel•nse Command 19 95115 00 159511200 

Gala>y lnvaslOO 19951 1500 1595/1200


1 
Meleor M1ss1on 19.9511 500 15 95/1200 
Aobol Atlack , 9.9511500 15 95/12.00 
Super Nova 19.9511 500 15 95112.00 
Cornaort 
Scarfmao 19 95/15 00 15 95112 00 
Space Casue 199511500 15.95rf 2.DO 

INFORMATION PROCESSING 
Adventure International 

Maxi Manager (481 9995179 DD nla 


OPERATING SYSTEMS 
Micro Syatema Software 

Oos Pius VJ 3 r 11 100 00180 00 rva 


UTILITIES 
Howe 
MON3 Ill nla 3995/31 00 

MON4 1n 49 95/390D f'/a 

STE~M 111 nla 69 95155 00 

Syslem D•agMstc 99.95179 00 
 rv• 

WORD PROCESSING 
Michael Shreyer Sortware 

Elec1ric Pencil II) nla 
 100.D0/24.00 
Aspen Software 

Grammalik Ill 59 00/46 00 

Proof Edit Hi 30 00/23 00 "'"
r(a 

Proo~eader 1 ll 54 D0/42 00 r(a 

Soll-Screen 111 1481 6900/54 00 nla 

Soft·Text (I) {481 69.00154 00 rva 


MISCELLANEOUS 
Adventure 1 lhru 12 · Hrnts Snee1s I 00 

Box or 10 5''•·n.:h O~kelles 25 oo 

Bo• 01 10 C· lO casselles 7 50 

Box Of 10 C-20 casselles 9 00 

Box ol 10 C-60 casselles \ 1oo 

Box or 10 C·90 casselles 15.oo 


PGMS will run on Mod I • Mod Ill, 32 OSK or 18K CllS U!iLESS Marked. 
(48) : 48K OSK • Mod t & Ill ti): Mod I only (OSK +/or CAS) 

PMCsoFTWARE 
,,, 242 

475 EWS ST., MT. VIEW, CA 94043 
Order Only CALL (415) 962-0318 
Information CALL (415) 962-0220 

lerms FOR FAST OELIVERY. senrJ ce~rfre<l checl<" n>Jney orde•'- Vrsa OI' Master Card number ar<f e•01rat.on 

dale Personal checks req.ir1e 3 -s USA sales ool~ P•.:n rrclude uPS. CO'lt•nenlal d!lrmy 100 Ml use po 

B<l•I CALIFORNIA cuslomers add 6 '~'ln 1ax. Prices SlJbiett to change 
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GENERAL 


It's fu_n but is it dangerous? 


Confessions of a Microholic 


Mike Keller 
13423 Desert Hills NE 
Albuquerque, NM 87111 

Iused to be a normal person. I 
slept at night, I ate regularly, 

and I even watched a little tv. 
Throughout most of the day I 
was alert enough to handle 
tough questions: I knew the day 
of the week and the President's 
name. Not any more, though. 
Not since the microcomputer 
came Into my life. 

From the Beginning 

When everybody was raving 
about those wonderful new 
pocket calculators, I was using 
a pocket-sized circular slide rule 
(mostly for price comparisons at 
the supermarket), and was sure 
the electronic gadgets would 
only be a fad-something like 
the Hula Hoop. After all, my 
slide rule was smaller, cost only 
a fraction as much, and had no 
batteries to run down. Who but 
an engineer cares if the answer 
to a problem is 4.5539873224 
anyway? 

So I held out. The pressure 
was Intense: jeers from my as
sociates, stifled laughter from 
high-schoolers who thought I 
was living in the Dark Ages, and 
quizzical looks from others who 
did not appreciate the simple 
elegance of an analog calcula· 

tor. Button pushing, however, 
was fast becoming a national 
pastime. Digital watches with 
LED displays were popping up 
on wrists everywhere. Never 
mind that these people had to 
go into a dark closet to read the 
time, the microelectronic age 
was upon us. It was only a mat· 
tar of time before I too would 
succumb. 

I remember the day It hap· 
pened, as one might remember 
being struck by lightning. It was 
a rainy evening late in the year 
and we decided to window-shop 
at one of the discount depart· 
ment stores. I was casually look· 
ing over the assortment of 
cameras and pocket calculators 
when a word on one of the dis· 
play cards caught my eye-pro
grammable. Then I spotted an· 
other word on one of the keys
LRN. C<luld ii be, I wondered, 
that you can actually teach one 
of these things to do some
thing? If so, my slide rule was 
about to take a long vacation. 

I had to find out. The clerk 
handed me the calculator and 
its instruction booklet, and for 
the next hour and a half the 
building could have fallen down 
around me and I would not have 
noticed. I remember thinking a 
little later, "Boy, some holdout. 
Two hours ago you would not be 
caught dead with an electronic 

calculator, and here you are 
walking out of a store with one 
-programmable, no less!" If I 
was going to be a convert I 
might as well do it in style. I still 
could not believe It: In the palm 
of my hand was a machine capa· 
ble of learning. 

I didn't know it then, but I was 
about to fall victim to "the 
fever." That night was a Jong 
one, the first of many, but It 
seemed short. At some time I 
looked at the clock and it was 2 
am. Two o'clock in the morning, 
and I was just getting started. 
Little did I realize that this was 
only the prelude, an appetizer 
for the frenzy that lay ahead. 

After a few weeks with my 
new electronic companion, I 
began to realize that it had llml· 
tations. I needed more memory 
registers and the ability to store 
more keystrokes. The fine dis· 
tinction between need and want 
was slowly dissolving . 

The Next Step 

Then I noticed that the same 
department store carried the 
Texas Instruments Tl·59, a much 
more capable machine. One 
look at the Instruction manual 
convinced me that it would be a 
long time before I could exhaust 
its features. It had 60 memory 
registers, and could remember a 
sequence of several hundred 

keystrokes! In addition, I could 
feed small magnetic cards 
through It for permanent stor
age of programs or data. I did 
not really know what data was, 
and the keypad contained tune· 
tions I had never even heard of, 
but it is hard to be cold and ob
jective when your mouth is 
watering. 

I still had some contact with 
reality: A $230 purchase price 
was a bit more serious than $30. 
Such a decision required more 
detailed study of the manual 
(about 21/i hours), and after long 
minutes glancing back and forth 
between the calculator and my 
checkbook, I made what was 
probably the inevitable choice. 

The Tl-59 was a good teacher. 
I began to see mathematics In a 
whole new light. It was all 
around me, In the symmetry of a 
flower, or the harmonics of a 
guitar string. Shadows cast by a 
building on a late afternoon 
became functions of the build· 
ing's height and the tangent of 
the sun's angle. Math was an ex· 
citing new language to be learned, 
a unique language not of words, 
but of symbols and formulas. 
How could I have missed such a 
fundamental point in all my years 
of formal education? What other 
language could possibly de· 
scribe the exact path of a 
basketball on its way to the 
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hoop? Sure, words could give a 
glowing description of a beauti
ful hook shot, but the exact 
path? II was an awesome real
ization, like a caveman seeing 
his reflection in a mirror for the 
first time. The microtrap was 
closing around me. 

Bigger and Better 

A few months later, Radio 
Shack began advertising a per
sonal computer with a built-In 
language called Level I Basic. It 
had 4K of memory-whatever 
that meant-and represented a 
price breakthrough at $599. This 
was only -twice the cost of the 
Tl-59, but was the computer any 
good? I had shopped at Radio 
Shack before, but I had some 
reservations about buying an 
expensive item there. Confer
ring with a few friends disclosed 
that l had an outdated image of 
Radio Shack. Yes, they did carry 
some low-grade items, but more 
and more high-class stock was 
showing up in their catalogues 
all the time. Maybe this machine 
was more than just a toy. 

Although naive about com
puters, I knew they must be 
complex devices. A poorly de
signed micro would surely be a 
poor investment. Other manu
facturers were selling micro
computers; I would have to be 
cautious in determining which 
computer to buy. Which com
puter? That's right, the question 
was not whether to buy one, but 
which make and model. I was 
hooked, and now I knew it. 

At the time, personal com
puters were new on the market. 
No one really knew how to sell 
them. Representatives of com
peting models made me feel 
stupid. They sprinkled terms like 
PROM, Eprom, and OMA liberally 
through their sales pitches. The 
Radio Shack salesmen, on the 
other hand, spoke plain English. 
However, they were unable to 
give anything but vague answers 
to my specific questions about 
the machine. I would have to 
choose a computer without all 
the information I wanted. 

I made my selection as scien
tifically as possible, based upon 
product support, availability of 
maintenance, and pretty pic
tures in the brochures. Since 
most manufacturers did not 

vSee List of Advertisers on page 354 

even have a brochure, I ended up 
the proud, if somewhat appre
hensive, owner of a brand new 
TRS-ac> microcomputer. 

When I got the box home the 
experience of opening it was 
almost religious. Somehow I 
sensed this was a red-letter day. 
In an age when everyone was 
blaming the computer for bl Iling 
errors and lost shipments and 
practically everything else, I was 
about to get some first-hand ex
perience with one. When I 
plugged in and saw the screen 
come to life, I thought of It as the 
dawn of a new era. Right there 
on my kitchen counter was an 
honest-to-gosh computer, up 
and running! 

Using Basic for the first time 
was a pure joy. I had already 
read the instruction manual 
from cover to cover (by now a 
well-established ritual) and 
could practically recite the sam
ple programs by heart. My first 
hands-on experience was mar
velous! Basic did practically all 
the housekeeping for me. No 
longer did I have to convert each 
alphabetic character into a 
number or keep track of the par
ticular memory register where 
my program had stored a value. I 
was a kid in a candy store and 
could not learn this remarkable 
new machine fast enough. 

A Love Affair 

In the following months I 
spent many long hours with the 
TRS-ac> and trust gradually de
veloped. It gave wrong answers 
because I asked the wrong 
question, or the right question in 
the wrong way. The computer 
was absolutely obedient except 
when I asked it to do something 
It could not; even then it was in
finitely patient. My little Model I, 
which had now grown to 16K of 
memory and spoke Level II Ba· 
sic, was becoming an extension 
of me. The video screen was a 
palate for my thoughts, a place 
where my problem-solving pro
cesses could be shown in black 
and white. My programs were 
beginning to show my signature 
and this fascinating new activity 
completely captivated me. 

As my skills improved I wrote 
longer and more complicated 
programs. As the programs 
became more complex, my 

trances became deeper and my 
lapses of attention to other 
things (such as putting my left 
shoe on my left foot) became 
more frequent. Soon, the obses
sion began to interfere with 
everyday events. Why, right In 
the middle of a sales confer
ence, I might jump up and ex
claim, "Of course! It's so sim
ple! I just have to put a GOSUB 
in line 340." 

I was a man possessed. When 
working on a program, normal 
activities like eating dinner or 
shaving became time-devour
ing annoyances. The ash tray 
seemed to fill up in seconds, 
and I lost all sense of time. What 
could be driving me? How long 
can a grown man sit in front of a 
machine whose vocabulary con
sists of "Ready" or an occa
sional "syntax error"? Even at 
the point of physical and mental 
exhaustion, I was kept helpless· 
ly riveted to that keyboard by 
some Invisible force. 

Since then it has all been a 
dizzying downhill ride. I have 
been the whole ugly route: Disk 

Basic, file handling, word pro
cessing, you name it. Lately, i 
have even sunk to new depths. I 
have been hitting the hard stuff 
-embedded machine code. 
can't get enough of it. My 
friends shake their heads In dis
may. The other day I was almost 
run down by a moped while con
centrating on a troublesome 
For...Next loop. Sure, it is pain
ful when I hear murmurings 
behind my back, phrases like 
"computer junkie," and "they 
oughtta keep people llke that off 
the streets." But I can't help 
myself; it has gone too far for 
me to turn back now. 

Well, that's my story. One day 
I am just like anyone else, and 
the next thing I know some new 
technology changes my whole 
outlook. It is hard to remember 
what my life was like before the 
microcomputer. There Is not 
much hope I will ever be normal 
again; they say my affliction is 
incurable. I have one question, 
though: If being a mlcrohollc is 
so terrible, why am I having so 
much fun?• 

ALL HARDWARE Model I Lowercase 
·i::ts a · ,~ •• ~,•. ,.. ~ .... " 1•,,: ·~· 

DUALCASE • ELECTRONIC SHIFT-LOCK • DE-B·BOUNCE 
BLOCK CURSOR • SWITCHABLE 

" THE PATCH'' i<s compatibk with any wt'lrd pn'ICenor. any DOS aind also oiher lan1uage.s: 

whu:-h use ROM rnb-rou1ines. Assembled and tcs1cd. $121 .00 
SC'RIPLUS v~ .O (b)' ROSTEK) ls 1hc mflware ··patch" for SCRJPSIT le) 1ha1 lc11 ynu outpuL 

con lrnl cnd c ~ co CHANGE TYPE STYLES, UNDERUNE,ctc. from wlthinyourtcx.l files Wr1rtcn 

C'ip:c1ally for lht' M X-80 but work~ fine with mot.I any prlnlrt tha t acc:tpts con rrol ccxlcs Mak~ :s your 

pnn1er do all tlit 1ricks ii was designtd for t DIR. KILL MERGF.. and MORf. WHtLE IN 

SCRIPSIT l<l 
Ho""' m•n hmes tuvc:" o u wished? Herr '11L ON DISK 39 9.5 

N<"td .11 SLIPERFl~E lowucaM CHARACTER GENERATOR for }'O\H MOD 1' KSG 

Te.:hnolop.)' bullds ' tm. and ....,e\.·e got one JU\1 for ~·ou Beautiful lowercase -FUL L OEC'ENOERS 
Allnf the- t.!raph1cs, ofcourse. INCLUDES the SPECIALGRAPHICS forCHRS<O)thtu CHRS( J 11 

om11ted 1n tl'le l•ler Radio Sh.11ck low.er c.uc chips Ask for rhe CGA-2 You"ll lcwc- 11~ Only 29.9S 

id ynu e11er bomb a disk. U iby im au) 
RECOVER BOOT SECTIONS. GAT TABLES. RF.Arl AND COPY PROTECTED MF.OIA, 

TRANSFER FROM ONE DOS TO ANOTHER. SINGLE OR DOUBLE DENSITY, and on, and 

on. and on You jusl wou\dn'( believe ITicludC"\ i hundred and some odd vita l fun i; l1on$ . Thie 

RFST (no doub111and \'ti")'. very highly recommended for ANYONE 1hat use; a TRS-80 MOO I or 
MOD '\ wi1h any kind or DISK and any kind <lf 00 S You just 101 to use il •o reahzc- whit you ·~·e 10 1 

ht:re• The name ··sttPE R. UTILITY"' 1s a grof.s under-sta1emenl. One use can easily pay for 1he 

pn11ram 48K rrq u1red Spec1ry 351k . .t.Otk or ~Q 1k media ror your Mod I or Mod 3 Absolutely 

rnfBs1n"al' Yuu need th1s 1 Don·t et c .. u t ....·11h()Ut 11 14 QS 

The onl) rc.,.•>u rce yo1J can'1 replace i.., TIMF PLUG rN A SPRINTER lby Holmes 
l-:ng.1nee,1n1t1 and 

TRIPLE THE SPEED or Y~•· TRS ·80 MODEL l OR MODEL l. 
Yf.S• A NEW Z - ~OB MICROPROCESSOR IS INCLUDED' 

YF.S~ Special cm:u 1t ry handlt"i your ~lower memory chips . 

YES 1 AutomRlic ~witch down to ··nurmer · for di'>k 1/0 . 

YFS' IT IS ARSOLUTELY FANTASTIC and only 99.50 COMPLETF " 

Only lhe cream nf thl! crop fo1 you, from HACKS 

WHEN ORDERING SPECIFY: 
·' Mcm Size.. D 

Tn order send payment plu~ S2 00 sh1pp1ng .and 

handlin1 Teus residenls add 5% salti. lu 

HACKS 
P.O . BOK 12963 

Houston. Teus 77017 
"'244713-455·3276 

N11lon1I Dbtrlbutor• 

for CECDAT. Inc. 
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TECHNIQUE 

What's a coot like him doing in a program like this? 

Gabby the Space Cowbum 


Richard Ramella 
1493 Mountain View Avenue 
Chico, CA 95926 

Atl B westerns had a white
hatted hero and his side

kick, the old coot. This character 
muttered under his breath when 
told to stay at the ranch, and 
steered the hero clear of mar
rlage-ml nded schoolmarms. At 
saloon brawls he stood away in 
a corner and swung his fists 
wildly at the air while yelling, 

The Key BoJC 

BHIC Level II 
Model I 
18K RAM 
Lin• Printer Ill 

"Git 'em, Roy!" 
I thought the old coot disap

peared forever when the sun set 
over the cinema desert for the 
last time and my boyhood Bijou 
was transmogrified Into a west
ern wear emporium. 

But no-Gabby Coot Uves. I 
found him the other night tucked 
away in my TRs-80. 

Apparently, when the cheap le 
westerns died, he somehow 
blasted off Into deep space. He 
claims he was sidekick to Flash 
and Buck and tells stories about 
Scorgons and Trills. He seems 
to talk about a past yet In my 
future. 

Gabby goes on without stop. It 
Is nearly impossible to shut him 
up. Even though he invites ques· 
tlons from time to time, don't e><· 
pact any straight answers. 

hiking With G•bby 

Gabby is a simple e><ampie of 
generating artificial speech. The 
program has data lines of seven 
sentences each with six gram
matical elements. These ele
ments are more or less modular. 
Any of the seven subjects can 
be appended to any of the seven 
verbs, or the clauses containing 
them, and make some degree of 
sense. 

Gabby Is capable of spouting 
more than 5000 sentences. He Is 
evasive and guilty of second 

degree yarn spinning and flan
nel-mouthing_ 

Gabby can be used as an in
teresting exercise In creating 
random "Intelligent" patter from 
alphanumeric data. You can 
change the data lines to create 
different characters: a windbag 
polltician promising the moon, a 
baseball manager explaining 
his team's cellar status, or hum
orous nonsense geared to a 
chtld's reading level. Remember 
to use seven sentences of six 
grammatical elements each. Do 
not try to compose them on the 
computer. Do it on paper. 

Each of my sentences has an 
Introductory clause, subject, 
verb, exclamation or similar 
nonsense and two short clauses 
with objects. 

The Progr•m 

Lines 30-340 set and read the 
alphanumeric data. Line 350 
causes a jump ahead If the In
troductory rlgamarole has al
ready been covered In lines 360
430, which respond fairly logi
cally to nearly any answer. 

Line 460 determines how 
many sentences Gabby will spew 
before a pause. Lines 470-530 
select a random element from 
one of the seven sentences to 
form a fairly intelligible sentence. 
Line 540 groups the elements In
to a string represented by the 

single symbol GS. Line 550 in
itiates a loop equal to the number 
of characters in GS. Line 560 
establishes a one-letter string 
(HS) equal to successive charac
ters in G$. Line 570 prints each 
character In turn. 

It may seem puzzling for the 
program to slice apart senten
ces and reassemble them. The 
reasoning Is twofold. The move 
accounts for the fluid appear
ance of Gabby's words. But, 
more Importantly, it forms the 
basis for a handy programming 
trick. 

Back up to line 440. In this 
case the value of 0, set initially 
at zero, will be equal to the pro
gress of the number of charac
ters In a single line appearing on 
the screen. 

Lines 580-590 explain why. 
Line 580 Increments O's value 
by one each time the loop runs. 
Line 590 sets two conditions. If 
the number of characters In a 
line is more than 55 and the 
character encountered is a 
space (" "), the program exe
cutes a Print and Gabby con
tinues ruminating on the next 
line without any broken words at 
the ends of lines. I find this a 
useful method for programs 
whose runs produce lines of un
predictable length. 

I have a Radio Shack Line 
Printer HI on which I use 81/z 
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399 CLSl0 REH * GABBY COOT * BY RICHARD MllE L LA 
29 CLS 499 VS = LEFT$(BS , ll 
30 CLEAR 750 410 IF V$ = " Y" OR V$ = " S " TH EN 4 20 ELSE 430 
40 DATA THEii DAYS THERE WARN'T NO LIGHT SPEED CRUISERS SO 420 PRINT"GOOO FER YOU , SPACE CADET••• • : GOTO 44 0 
50 DATA TBE GANYMEDE FORCES,ATTACKED,BY SIRUISl 439 PRINT " WELL, I RECKON I'LL TELL IT ANYWAYS ••• " 
60 DATA SO WE HID BEHIND SATURN'S RINGS 44 0 0 = 8 
79 PATA IF WE WAS TO GET OUT ALIVE 458 PRUIT 
80 DATA l RECALL THE REAL STORY OF THE BIG ME1'EOR STRIKIC OF '89, 468 H = RND( 5) 
90 DATA PIE AND !' LASH WE,LAY DEAD AHEAD,JUST THEN 470 FOR I = l 1'0 ll 
100 DA TA AND TUE GAMMA GENERATOR WAS PLUHB EKP'l'Y 488 A • RND(7) 
110 DATA AND THAT REALLY GOT THE VENUSIAllS RILED UP 498 B RND(7) 
120 DATA BAVE YOU HEARD ABOUT THE 1'RILLS?,BUCK AllD THE QUEEN SU C RND(71 
130 DATA COULDN'T BE fIXED Ir! TIH!i,TO STOP THE WAR 510 D • RND(7) 
140 DATA AND Oil IT WAS /\ TERRIBLE TIM.!: 528 E RND(71 
150 DATA AND IT'S A WONDER I ' II HERE TO TELL ABOUT IT 530 F • RND(7) 

548 GS• AS(A)+ " "+BSIB)+" "+CS{C)+* "+D${D)+ " " +£$(£)+ " " +F$(F)+ *, "160 DAT A REA.L EARLY SPACE TIKES? ,THOSE SLI ME MONSTERS 
179 DATA WERE HOT ON THE TRAIL,CONSARN IT 55 8 FOR N = l TO LEN(G$) 
180 DATA AND YES THE SllAHP KEN WERE CLOSER 568 H$ • MID$(G$,N,l) 
199 DATA SO WE COULD SYNTHESIZE SOME DILITHIUM 578 PRINT HS ; 
290 DATA AIRLESS AND COLDJ , ABOUT A JILLION ASTEROIDS 588 O•O+l 
218 DATA WERE PRETTY CHUMMY, I rIGG£R£D 590 IF 0 > 55 AND H$ = " " PRI NT: 0 ~ 0 
228 DATA BUT WE HP.D TO DEAL WITH EMPEROR ll UNGBEAll FIRST 680 NEXT N 
238 DATA THEt! THE WHOLE PLANET ' S AXIS MIGHT SHIFT 610 NE XT I 

628 PRINT248 DATA THREE PARSECS OUT OF DIASOL IV , THE BLASTED NOVAS 
258 DATA WERE PRETTY CHUKHY , fOR SURE 638 PRINT 

64 0 0 = 0260 DATA CAUSE WE HAD TO LIFT OFF WITI! AN EXTl<A BODY ABOARD 
658 INPUT " ANY QU ESTIONS "; XS278 DATA THEN I c .oULD REPORT THE MISSION AS COMPLETE 
668 V • LEN (X$)28 8 DATA WHE N TW ENTY TWO-TAILED SCORGONS BARED THE I R F ANGS 
670 IF V < 5 CLS : R.E:S1'0RE: GOTO 730290 DATA THE BUSTED HOLOGRA M FIELDS,GAVE QUITE A S HOW,YOO BET 
688 V$ • RIGHTS(X$ , V/l.5-l)388 DATA SO WHEN I KNEW THAT GALAXY WAS A TIMEBOHB 
690 CLS31 0 DATA THEN ALL CONCERNED COULD GO CRYONIC BY GUM 
788 L$ = MID${V$,l , l)328 }'OR A = l TO 7 
71B IF L$ z " • PRI NT "HOW' S THAT?~ ; V$ ELSE V ~ V - 1: GOTO 670330 READ M(A) ,B$(A) ,G$(A) ,DS(A) ,ES(ll) , FS(A) 

3 40 NEXT A 728 RESTORE 
35 8 IF Y = 5 THEN 450 738 y = 5 
360 PRINT "I'M GABBY COOT. I RECOLLECT THE OLD DAYS IN SPACE . " 748 GOTO 328 
379 PRINT 758 END 
388 INPUT "INTERESTED IN HEARING ABOUT THOSE TIMES";B$ 

Program Listing 1 

inch wide paper. This printer is 

quite wi lling to print past the 
end o f my paper. These few lines 

put a governor on that impulse. 
Lines 650-740 are no more 

than a gambit to continue the 

endless story. Gabby invites a 
question , responds "How ' s 
that? " and restates a portion of 
the question asked. It is a con

versational trick used by people 

who are not really responding to 
their listeners. If you modify 

Gabby to become a politician, 

using this gambit should make 

him seem more realistic. • 

Richard Ramella is a hospital 
staff writer and has been pro· 
gramming tor three years . 

CONVERT YOUR SERIAL PRINTER TO PARALLEL 


NEW MODH UPt-3 SERIAL PRINTER INrERFA([ MAKES 11 
POSSIBLE TO CONNECT AN ASCI I SER IAL PRINTE R TO TH l 
PARALLEL PRINTER PO RT O N n-t E TRS·l:lO. 

Software lompatibility problem~ dre totally eliminated because 
the TRS-60 ..THINKS"' that it has a par.:illel printer attached . 
NO MACHINE LANGUAGE DRI VER N EEDS TO BE LOADW 
INTO HIGH M EM O RY BECAUSE THE DRIVER ROUTINE FOR 
THE UPl-.l 1~ ALREADY IN THE TRS80 ROM! SCRIP~IT. PENCIL, 
RSM 2, ST8UD, NEWlJOS. _FOR I RAN , BA::.IC l'tc. .111 work ,1., 11 ,1 

par.i llel printer wa; 1n U'l'. 

The UPl-3 is completely 5elf contained and ready 10 use. A 34 
conductor edge card con nector p lugs onto the par,11/el printer 
po rt ot the model I Expansion Interface or onto th e para ll el 
printer port on the IRS-80 Il l. A DB25 ~ocket mates with lbP 
cable from your serial printer. The UPI-) convert; the parallel 
ou tput of the TRS-80 printer µo rt into 'E•nal da td in bo th thP 
RS232-C and 20 M A. loop forma l s. 

SPEEDWAY ELECTRONICS ..-106 
Utv1 .... 1or1 ol H111Jr)I Ue\11( l..., 

I 1560 flMBERLAKE LANE. 
NOBLEWILLE. IN 41>0h0 
u 17) 1:!42-5020 

TRS 80 1s d trademark 01 Lindy VISA M <1ste rCard 

Sw itch selectabl e options include: 
• Linefeed afte~ Carriage Return 
• Handshake polar ity (RS23 2-C) NOW 
• Nulls after Carriage Return AVAILABLE 
• 7 or 8 Data Bits per word FOR 
• l or 2 Stop Bits per Word MODEL II
• Parity or No parity 
• ODD or EVEN Par ity 

UPl-2 for TRS80 Model 11 $ 149.95 
UPl-3 for TRSBG Mode l I or 3 $ 14 9.95 
UPl-4 for use w ith Mode l l <1nd RS Printer 
Interface Cable (no expansion interf<1ce required) $159.95 
Manual only (may be aµµlied to order) $ 5.0() 
Ten day return privi lege - 90 ddy warranty 
Shiµping and Handling on all orcier~ $ 4.00 
Specify BAUD rate 50-9600 BAUU 
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GENERAL 

CLOAD problems may be CSAVE problems. 

Damping Cassette Output 


Jan R. Sinclair 
89 Alexandra Road 
Sible Hedingham 
Halstead, Essex C09 3NP 

When I bought my TRS-80, 
I did so in light of warn· 

ings about its CLOAD problems. 
Though the TRS-80 was at that 
time almost unknown in Europe, 
magazines like Kilobaud had 
enlightened me. I knew what I 
had to do about the problem 
(which was the only tlaw in 
a computer otherwise perfect 
for me). 

My new TRS-80 was of 
dubious ancestry-Its Level 11 

4K keyboard was imported, up
graded to 16K locally, had a 
240V power supply attached 
and some internal modifica
tions made. No CTR-41 or 
CTR-80 was available, and no 
monitor. It was the only 16K unit 
within my price range, around 
$900. (The 16K PET cost about 
$1600 over here.) Since that day, 
one phrase in the description 
has haunted me: The cassette 
output signal was reduced to 
avoid CLOAD problems. I did not 
question the remark at the time. 

The keyboard unit suited me 
fine, because I had a good qual
ity cassette recorder. A modu

lator supplied with the keyboard 
enabled me to use a tv receiver 
ln place of a monitor. 

Once I found (by trial and er
ror) the correct volume control 
setting for the cassette replay, I 
experienced no CLOAD prob
lems. To this day, I use this unit 
with its cassettes as a reliable 
backup system for programs 
and data, though for everyday 
storage I use the Exatron 
Stringy-Floppy. 

I did not think seriously about 
CLOAD and CSAVE again until I 
interfaced a printer to the sys
tem (see my "Hard and Soft 
Printware" article, 80 Microcom
puting, October 1981). l wanted 
to use the cassette port to drive 
the interface, but was puzzled to 
find that the signal was too fee
ble to operate the interface. 
Other TRS-BOs had no such 
problems. Measuring the signal 
voltage at the cassette port con· 
firmed that the strength was 
much lower than the figure 
quoted in Radio Shack's hard
ware manual. I was able to get 
around the problem with a soft
ware fix, as the article de· 
scribes. At the time I felt this 
preferable to hardware changes 
on a system working well for its 
primary function of CLOAD and 
CSAVE. With this solved, I once 
again forgot about the cassette 
signal. 

I had to rethink the problem 
wher. I used my TRS-80 for Elec
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tric Pencil text work. (I modified 
my copy of Pencil so that It gave 
the stronger cassette port sig
nal that I needed.) After produc
ing a lot of text and recording it 
on cassette, l went through the 
slow back-up process by putting 
In another cassette and record
ing again. I decided that using 
two cassette recorders at once 
would save time. I started some 
tests to see if I could do this. 
Paralleling the microphone in
puts to two recorders proved to 
be no problem, and the signal on 
recorder 1 was unaffected by 
adding recorder 2. As I ex
pected, there was no simple way 
of ensuring that I had motor con
trol over recorder 2; I had to 
operate the key manually. Con
necting the motor control 
cables together does terrible 
things to the circuits, since 
separate supplies power each 
motor. 

Problems 

The cassette recorded by 
recorder 2 would not CLOAD 
when l replayed it on recorder 1. 
My first guess was that the head 
azimuth angle of recorder 2 was 
not the same as that of recorder 
1. I set recorder 2 to Replay , 
removed the earphone plug so 
that I could listen through the 
loudspeaker, and then played a 
cassette recorded on recorder 1. 
With a small screwdriver in 
serted through the hole above 

the recording head, I adjusted 
the screw controlling the head 
angle until the note I heard was 
sharp and clear, with maximum 
treble. Recorder 2 needed a very 
small adjustment, indicating 
that the head angle had been 
about right. The adjustment 
made no difference to the prob· 
!em-the tapes from machine 2 
simply would not CLOAD on 
machine 1! 

The recording volume control 
setting is automatic with mod
ern cassette recorders-the sig
nal is converted into de and the 
de regulates amplification. The 
signal sent to the tapehead is 
never large enough to cause a 
distorted recording. Like all 
automatic circuits, however, 
this type has a limited range, dif
ferent for each different make of 
recorder. If a signal input is too 
large for the automatic record
ing circuits, distortion results. 
Did the signal from my TRS·BO 
overload the automatic record
ing circuits of the second cas· 
sette recorder? 

I constructed a miniature vol
ume control between a socket 
and a jack plug so that I could 
plug the output from the compu
ter into the volume control , and 
the output from the volume con
trol into the recorder. I set the 
volume control halfway, and 
saved a short program on 
recorder 2. This one CLOADed 
on recorder 1, but only when the 



I 

replay volume was set lower 
than normal. I adjusted the 
volume control on the CSAVE 
circuit to a lower setting and 
was able to CSAVE tapes which 
would CLOAD on recorder 1 at 
the same settings used for 
tapes which I had recorded on 
recorder 1. 

made the change perma
nent, and have used the system 
ever since-I backed up the text 
of two books this way, and I can 
take text from either cassette 
with no adjustments. 

CLOAD or CSAVE? 

How many CLOAD problems 
are really CSAVE problems, 
caused by overloading the re
cording circuits? I would expect 
that the TRS-80's normal signal 
would not overload the recording 
circuits of the CTR-80, but you 
mlgtit try reducing the recording 
volume it you ever have CLOAD 
problems. (The signal from the 
TRS-80 is large enough to over
ride the automatic volume con
trol circuits of most recorders I 
have tried.) 

101 U/E/ FOR 
A DEAD 
MICROCOMPUTER 
no.9 

,,,,,. . ··\,,._ 

Dealing with the problem this 
way means that you do not have 
to alter the TRS-80, since you 
can wire the additional volume 
control outside the case. You 
can also incorporate the new 
volume control inside the 
TRS-80 case, or even inside the 
recorder's case. If you use a sec
ond recorder for quick backups 
you will need the volume control 
unless the second recorder is 
another CTR-80. 

My TRS-80 was already modi· 
lied to produce a smaller cas
sette output signal. What would 
my experiences be if it had not 
been altered?• 

Ian Robertson Sinclair was born 
in 1932 in Tayport, Scotland, and 
educated at Madras College, St. 
Andrews. He started writing arti
cles for magazines in 1964 and 
began teaching college in 1966. 
Writes Sinclair, "I bought a 
TRS-80 whenever a keyboard be
came available over here (to 
English TV stand<Jrds) and have 
eaten, drunk and slept TRS-80 
computing ever since." 

tiny-c is a structured -programming language designed 
to give BASIC program mers experience in structured 
programming concepts. Structured programming 
brings a different way of thinking to a software project 
Tlny-c is the natural step up from BASIC towards this 
different way. Once you 've made the transition. you are 
ready for any modern structured language '. such .as C 
or PASCAL. tiny-c, the structured programming trainer . 
tiny-c ONE now on disk for the TRS-80 model I, $100. 
tiny c associates, P.O. Box 269, Holmdel, NJ 07733 

. · ~ 
DKR 

,.,see List ol Advert isers on page 354 

(201) 671-2296 

tin, 
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The Key Box 

CBasic 2 

Model II 


BUSINESS 

001 
LOAD 80 

Compound interest, annuity, amortization and more! 

.Financial Wizard 


Charles R. Perelman 
9777 Wilshire Boulevard 
Suite 700 
Beverly Hills, CA 90212 

How much do I need to put 
into a term savings ac

count now to have $20,000 for 
my son's college fund in five 
years? What will the balloon 
payment be in three years on my 
second mortgage? If I buy a 
bond for 74 which matures in 
eight years, what will be my 
yield to maturity? 

For family and business finan
cial planning, clients constantly 
ask questions for which you 
must use compound interest, an
nuity, amortization and similar 

tables or formulas to make ap
propriate decisions. Financial 
Wizard is a practical, easy pro
gram which gives immediate cal
culation of required answers to 
these types of questions. 

Financial Wizard is written in 
CBasic2 for the TRS-80 Model II. 
You can readily convert the pro
gram to Radio Shack's Basic. 
Descriptive variable names help 
self-document the program. 
Each major type of operation is 
a separate module clearly de· 
scribed with remarks. You can 
put any module into one of your 
programs as a subroutine. 
Screen or hardcopy printout of 
detail is optionally available. Er
ror trapping is provided for neg-

Your estate Is valued atS500,000. It It Increases et eight percent a year. wnat will be 

the velue six years from now In 1967 when the new estate tax limits go Into effect? 

(Compound Interest menu option 1) 


A deposit of S500,000.00 

compounded once a year at Interest of 8.00% 

will be worth $793,437.16 
at the end of e.o years. 

End of Panod Bal•nce 
1 $540,000.00 
2 $583,200.00 
3 $629,856.00 
4 $680,244.48 
5 $734,664.04 
6 $793,437.16 

Example 1 

ative numbers, payments insuf
ficient to amortize loans, and 
other common entry errors. The 
menus are simple for inexperi
enced personnel to use. After 
each routine, you can run it 
again, try another routine in the 
same group,. return to the main 
menu or end the program. 

Deposit Programs 

Planning often requires accu
mulation of a sum of money. 
With the deposit routines you 
can determine the amount which 
will accumulate from a single 
deposit at compound interest. 

Alternatively you can compute 
the required amount to deposit, 
interest rate or time to reach your 
specific goal. You can use this 
program to figure the funds avail
able for your child's college ex
penses from putting a sum in a 
savings account until he reaches 
college age. 

Annuity Computations 

These routines furnish you 
the results of making a series of 
deposits. If you save the same 
amount each year in your Indivi
dual Retirement Account, you 
can compute your nest egg at re-

You are 55 years old. You wil l contribute $7500 a year to your Keogh plan on Jan· 
uary 2 of each year from 1982 th rough 1991. Invested at 12 percent per annum, 
how much will you have when you re t ire Jan. 2, 1992? (Annu ity menu opt ion 1) 

Deposits of $7,500.00 
once a year at Jnterest of 12.00% 
will be worth $147,409.37 
at the end of 10.0 years. 

Endof Panod Balance 
1 SB,400.00 
2 $17,808.00 
3 $28,344.96 
4 $40,146.36 
5 $53,363.92 
6 S68,167.59 
7 $84,747.70 
8 $103,317.42 
9 $124,115.51 

10 $147,409.37 

Example 2 
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tirement. Other options will give 
you the time, interest rate or 
deposits required to reach your 
specified goal. 

Add·on Interest 

Can you afford to buy that 
new printer or disk drive? By 
changing the terms, down pay
ment or payment perio~ , you 
can determine how to bring the 
payments within your budget. 
This routine computes annual 
percentage rate to compare 
with other means of financing. 

Interest on Reducing Balance 

You will get a schedule of pay
ments with interest computed 
on the remaining balance of 
principal. Substituting different 
terms reveals the effect upon 
monthly payments. 

Amortization Tables 

With these flexible routines, 
you can choose any number of 
payments a year and determine 
the periodic payment required 
or print out the complete amorti· 
zation table. You can find the 
balance at any point in the life of 
the loan. For example, if you buy 
property with a note requiring 
periodic payments for a number 
of years and then a balloon, you 

can compute the balance when 
the balloon is due and figure the 
payments on a new loan as· 
sumed to be needed to refi· 
nance the balloon payment. As 
an alternative, you can choose a 
payment other than that re· 
quired for equal amortization 
and obtain a schedule of pay· 
ments or balance determina
tion. This would show you the ef· 
feet of making additional prin· 
cipal payments each period . 
You can vary payments, interest 
rates and terms to structure a 
deal to make economic sense. 

Yield Computations 

Dealing in trust deed notes 
has been popular in California 
and elsewhere for some time. 
One yield routine enables you to 
determine the amount to pay for 
an existing note to obtain the in· 
terest yield you require when 
payments include principal 
amortization . Another routine 
enables you to determine the 
price to pay if you purchase a 
bond or interest-only note. You 
can also calculate yield to ma· 
turity for a note or bond of· 
fered at a specific market price. 

Examples 1-7 illustrate some 
of the practical uses for the 
program. 

If you draw out $12,000 each six mo nt/ls from the ret irement fund accumulated in 
Example 2. how long wi II it last you? {loan amortization menu opt ion 2) 

A loan o f $147,409.37 with payments 
two t imes a year at interest of t 2.00 % 
each payment S12,000.00 
requires payments for 11.5 yea1s 
last payment will be $11 .116.96 

Period PrincipeI 
1 $3,155.44 

$3,344.76 
3 $3,545.45 

$3,758.18 
5 $3,983.67 
6 $4,222.69 

7 $4,476.05 

6 $4,744.61 
9 $5,029.29 

10 $5,331 .05 
11 $5,650.91 
12 $5,909.96 

13 56,349.36 
14 56,730.32 
15 S7, 134.14 

16 $7,562.19 

17 $8,015.92 
18 $8,496.88 
19 $9,006.69 

20 $9,547.09 
21 $10, 119.92 
22 $10,727. 11 
23 $10,487.70 

Interest Belance 
SS,844.56 $144,253.93 
SS,655.24 $140,909.17 
SS,454.55 $137,363.72 
$8,241.82 $133,605.54 
$8,016.33 $129,621.87 
S7,777.31 $125,399. 19 
S7,523.95 $120,923. 14 
$7,255.39 $116,178.53 
56,970.71 $111 ,149.24 
$6,668.95 $105,818.19 
$6,349,09 $100,167.28 
$6,010.04 $94 ,t77.32 

S5,650.64 $87,827.96 
$5,269.68 $81,097.64 
$4,865.86 $73,963.49 
$4,437.81 566,401 .30 

SJ,984.06 $58,385.38 
SJ,500.12 $49,888.51 
$2,993.31 $40,881.82 

$2,452.91 $31 ,334.73 

S1 ,880.06 $21 ,214.81 

Sl ,272.89 $10,487.70 
$629.26 $0.00 

Note: Last payment Is required payoff at end o f loan. 

Example 3 

..-See Lis t of Adver t isers on page 354 

Your new car wil l cost $11,000. After a $3000 down payment the bank will f inance 
the balance at 12 percent add-on Interest. What will the payments and APR be for 
36 months? For 48 months? (Add-on menu option 1) 

Purchase of Item at cost ot $8,000.00 
at 12.00% add-on interest 
tor 36 months 
Monthly payment will be $302.22 
Annual percentage rate is 21 .20% 

Purchase of item at cost of SB,000.00 
at 12.00% add-on interest 
for 48 months 
Mont hly paymen1 will be $248.67 
Annuat percentage rate is 20.76% 

Example 4 

Program Construction 

The main menu offers you any 
of the six types of computation 
routines or exit from the pro
gram. Each program other than 
the installment payments with 
interest on balance due has op· 
tions . CBasic uses double pre· 
cision numbers for computa
tion, so the results are very 
accurate. 

The screen printout pauses 
after each screenful of data for 
your review. Th is gives you time 

to copy any detail data you 
desire from the screen. There 
are no pauses In the printer rou
tine so you need sufficient 
paper for printing all of the en· 
tries in long tables. 

A repetitive trial and error 
method calculates the annual 
percentage rate for add-on in
stallment purchases. This meth· 
od determines the rate within 
the limits required by federal 
regulation Z for consumer fi· 
nanclng. The yield on purchase 
of notes or bonds at a discount 

: NEW : 
4t 40 TRACK 4tt DISK DRIVES t 

4t with 4t 
"- POWER SUPPLY & CASE "
"- for "
: RADIO SHACK : 
4t and 4t 
: OTHER COMPUTERS : 

: CT $} 79 TI : 


t~ OMNITEK Comp~e~ t~ 
"- International, Inc. 1.,11- 4t• #~ ·~ •
4t "~~'?.'?.'-' 1899 Main Street SupP1_~D • 

4t Tewksbury, MA 01876 4t 
: (617) 851-4580 : 
4t Shipping extra FOB Tewksbury • 
• Master C ard. V isa. or BMk Checks ll c cept~d ,,, • 
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QUALIN 
WHOLESALE 
COMPUTER PRODUCTS 


Di~kettes .......... $190.00 

1 0 boxes of 10 


Individually c ertified 5%" double density, 

soft sectored single sided with hub ring s. 


LNW Research Computers 

Total ly TRS-80 compatible, high speed pro
cessor, 8" or 5 %" drives. double or sing le 
d ensity. .dealer pricing available. 

Now Available. 
125K CP/ M - Team computer. compatible 
with TRS-80 Model I and CP/ M 

CABLES Unit Price Unit Price 
Quant ity 10 Quantity 100 

2 dr ive d isc drive co ble $1929 $1754 
3 d rive d isc drive cable $26.00 $23 50 
4 drive disc d rive co b le $28 96 526.33 
8" Extender (d isc d rive) $ 9 98 s 8 98 
6 ft . p rin ter c o ble $15.40 $14 .00 
10 ft p rinte r co b le s17 79 s16 1 7 

Custom cables a vailable 

Minimum order 10-C all for pric es 


DISC DRIVE CABINETS 

drive c a binet $51 20 S44.00 
w/power supply 

2 d rive cabine t S57 82 $5000 
w/power supply 

- IBM type Hori zonta l Design 
-Does no t requ ire extender cable 

TANDON 40 TRACK 
DOUBLE DENSITY BARE DRIVE ... $195.00 
M inimum Quant ity 10 

U.P.S. Shipping 

$5.00 per order shipping and handling 

wholesale orders only, 

minimum 10 pieces. 


~"7ITTf~ ~I@~.~rV 
~@ul~@u©Jli~J©unJ 

601 Lipan Street 

Denver, Colorado 80204 

(303) 892-6986 ,,. 10 

Manufacturers and Wholesale Distributors 
of Quality Computer Products. 
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is figured by approximating and swers at your fingertips for many 
interpolating the difference be of the commonly needed calcula
tween approximations. t ions for sound financial plan

In CBasic, the backslash(\) is ning. You will save time and ef· 
a line continuation character. fort and give your clients faster 
CONCHAR % functions similar and more effieient service. Plan· 
to1NKEY$ in RadioShack Basic, ning ahead with these tools will 
returning the ASCII decimal rep help you and your clients to have 
resentation of a keyboard entry. a happy, healthy and successful 
The subroutine at line 2200 financial future. • 
causes all PRINT commands to 
go to the line printer rather than Charles R. Perelman is an 

the screen. a ttorney·CPA specializing in 
With this powerful series of tax, estate planning and cor

programs, you will have the an- porate law in Beverly Hills, CA 

Program Listing 

REM -- - - - - - - - -------------------- -------- --- ---- 
REM fHIAWC lA l. WlZ.AIU> 
R £JI\ BY CHARLF.S IL Pi:RP.l.MAN 
HH INTl!RF.ST, PAYMLl:NT ANO LOAN AN A l.'l'SIS 

11.F.:H 'WXlTTf.N IN C l'J A !'.lC:2: 


R f:lo( -- - - - - - - - ----------- - ------- -- ---- - -- - - - - - - - 
0111 A SC20) 

~s . .. • • ••• • • "'"' "'"' "' "' u 1 _.,., ,. • ••• •• ••• •• . ... ~ 11s .... s s• , , ,, • , _,. 11 ··: RS • · 1;1 . 111 · : YS • · 11 . , .. 

A S{l) • "E.N!E.R TM! !"Ol.LOWING Ul' f QRf'<ATlON ( 1'0 CO KM.AS IN NL: M. BF.RS Pl.EASE):" 
A $(2l • "WKA! IS THE: ,1,MOUN"I 'IOll ~ILL 0[1'0SlI1 s·· 
A$()) • 0 '1o'K AI l'i TKE AM(HJNT YOU MIAKI I'U A CCtl K!fl.Af£1 S" 
A5(4) • -''io'HAT l f'I TF.IU:ST RATE (E.t;. fl} R lll.1~:t F:NI~R IG.75)? 
,11, $(5) • ' 'KOI,' ~ANY Yf.All.S? " : A$(f)) • "NU K IH'.JI or TPfF::S PF::ll YEAR'/ •. 
1t.$(J) • "U' YOll IJA:'lt f!) Ht~ ! R£SUl,tS, !llllff O!l f'RlNTE:R A~f.I Pltf.SS P," 
lt.$(SJ • "PRf.SS ANY o·nr.11. LE.t'!P.11. T(} CO:<tNUF, WITl<OUt Pll;INTOUT . " 
It. S { 9 l • " ua PLf.ASf. PRE.SS NOMl!F.R POil ROOT I NE YOU loll SH TO US!:: 
AS(ll)) • "" WHAT JS TtUC COST OF THP: jj t:M WlTHOUT I NTERf::'iT~ 'S"" 
AS{ll) • "'HO\.I MA :-1 '1' KO~TllS? ·• 
11 $0Z) • "PKUGKM1 l'ltltHS "ALA NCf. AT '.lolD OF F:ACK P £ RllHl,'" 
lt.S!lH •'' ll' YOt.:' l,I A N't to PK I NT OOAitS TO sc1u:w, PRF::SS s . ·· 
A$(14) • "Pll.~SS !'..Ntf.R ro COJH'[IWE 1. l St'1/'IG . ·· 
AS!l:>) • " T!Mf.S It. VF.•R AT 11\'.Tf.ln:H flf 
lt.S(Jbl - ·· -·· Al,1. flc:u11t:S f'\U~r lit G K ~: " r~~R ·tHAN I) . f'l.>.A:'>F. F.)'jTF.R 11.GAIH . .. . ,. .. 

10 PRHIT C:HRS(l2> Rf.K !1AIN MENt.:' 
~t<Ifll' ~:$ ; ri:-iANCtAI. Wt7.ARD ·' :ESt P1tlNt ;P R1Nt ' MAI/I KttlU: '; lt. S{~):PR.nn 


l'KlNT' I . l}~f. DEPOSLT TO SAVDIGS ACCOl;ST - Cn"'to"""d tnt'"r,.~r " 


l't<It-'T " l. ,._,V l NG A C:F.RT'"' l N AMOUNT EACH l' ERtnu - 11 1'11'1ultV' 

tl°RJNT" 1. llU'l'lNG ON INSTAl.l.J1E~TS - A<:ld 0'1 l nt.-.r""'L F."""1. P"v"'"'"t!I" 

4. llU '! ING ON TNSTAl.r.!'tF.NTS • E'111~l Prln<:"irul 1'11v,,,.,rit• P:n<i l">tPrf'st " 
PRlNl .. S. AM0Rfp:r.D LOANS - P11vfftf'nt t.'1.tlli!"''" 
l'RlNf"' 6. l\ll'l'tNl~ !.DANS roR " Cf.IRTAIN 'HEU) -c~l<:"•1lit l '1• Eff .. ~ttv .. Ytl"ld "' 
PRINT" 7. F,ti ll PROGRAM" 
20 Yl - COJIC>IAJl. 1 

t P Vl"" ()2) TKf.N 2.0 

I F Yl~f-49) OR Yl>(HJ Tlit:N l'Ril'lt Cti11.$(127)t\ 


Pli. l lH"l'K~:~S JtU/'llH: R PROM I TO ~ Pl.!ASE'" : \ 

FOR X• l TO SfJ0:1.i-.:xr )(:GOTO J(] 


CHOIC: f.• rt - ,S:ON c1-1n 1c£ GOTO l00.200 , )00,400 , S00,600,~000 


100 PUNt CJlfl.S(ll) Rf. :-! CllH POOlllD HITF.RP. .'iT Hf.HU 

PR U T "'OHF.. [)f,fl)SlT TO A S llV INGS ACtoUst -C<HtPOUl'ID l~TU?Sf' : l'iH?lT 

PFCJNT"'l . Cf.POSH flF A SPECIFlt AKOlln A1' C: \ VEN 1Nl'F!k'i.:ST RATF. F"O~ f.f.RTA1N Tl ~£ . ·· 


P Rif'IT"' " ; -.s( Ill 

PRIIH ·· 2 . AHOl!NT TO HE OE POSin:D TO REAC H GOA:.. AT f;Nll or l'J;ll.IOfi AT (',[\l'liH" 

l'Rl HT" lrt Hllf.ST RATf:, ";A${12) 

PRINT"'), !HtERf.St "RATf REQL!lll£[) f'Oll l"lEPOSIT TO RE ACH GOAt At €~0 M Olt1Sf.H" 

PRINT"' ?f.RlOD. COHPUTF.S Rlt.!E, ":A$ ( 12) 

.PJl.lHT"'lo . HMf. Nt:t:l"ll:D TO Rr. ACll CO AL tO ll Dt:POSIT 11.T SPEC t ftEO ltHEJl:ES? !\A ll: . ' 

~KI N T"' COKPlJn;S. TlH [. ·:A.5(12l:PR1NT:PF.l/l'T A.$l!l).:GOSU11 200l} 

l~O P111Wr CHlt$(127}tP R lf'l"t"1 P RI NT A$1 1 l Ti.f.M CO/'fPOU tm IN!EH.ST INPUT 

lf CHOJCll<>Z THEN tlflltl T ASOlt:lN PUt "";l<'Jtll'IC: 1P AI. 

L F C HOJCJ;ol THJ!N P'ol.INT A${l);:lNPliT "";SUH 

U' CHOICE<>] THEN 1'11.lNT AS{4)~:1 N PUT " "' (lf'IT!:IU'.!IT 

rr CHOICE<>~ THEJll PJl.INT ASO);:lNPlH . ";YP:ARS 

F'lU"T''CiJ M!'OUNOED tOR !'HAT "; ,. $(6J;:L NPUT "";Tit'tE$ 


If' 	 CHOlCB.:>2 Ub P RlHClPAl.< • 0 OR Ctl.OlCEol ANO SV:-!< • O 011. 1.: M •HC~<~J\ 

AND H IT1!. Jl. llST< .. 0 Oil CKOICt<>' AHO YEA RS <• I> OR TDH:S < • 0 1'll~:N\ 
PRlNT : PftlNT A.S06):FOR X• I TO HJO:llll"1~PRitlT CllRS(DJrGOTO 1rn 

IF CHOLCl!. • l ANO SIJM< P ll ltl GlP AL OR CHOlC:E•4 AND SUK<P RllKil' AL Tltl".N l'll l ~T: \ 
l'R ltl T" ••• A. JotOUN'l" TO ACCU H UC. AT E HUST F.KCf.r.D IHPl}SIT. P l,F.ASE Rn:11n:11. U• ":\ 
FOR x.- 1 TO ~oo~ !l 8ll.T: PR1MT CHR5fl2}:COTO 15{) 

N • YE A11.S * T1MF.S:lt • 1NT E RE ST/(T!f'\ES • J(}0) A.El'! t NH . Rf:ST COl1PUTATC \1N:-> 
[I' CHOitE•I THEt.I $1.' l'l • PR tH CfPAt • (l+R}-11 

l f CHOICE • 2 TKKN PRUtClP A L ~ SUH • {l+R/-(-l;) 


If CK!lICl! • J TKRN Ir.TERESI • lOO "' rIIH:S • (({SUf'C{Plll!f(lPAl.)~{!/~)} - 1} 


t i' ClCOL C E• li TRE'K HOS • ((t.OC(St.: M/f'11.tNC1'PAL))IL0f;(l ..RlllTrMF.S 

P Ri l" T CRJl.${12) ftf. l't COMPOUtrn lNTtll.!S! P!UNTOl1! 

151 f'&HIT f.$,PR ! NT: f'RIN T " A. 0£POS1T OF ··;:PRLNT USING 11'$:1'K!f\'~1~A.I. 
P RIHT .. COl'IPO\l rHIE.D ";TlMf.s:-·Tl H!S A Yf AR AT lHTl!A.f.S1' {)f' '";r\ 

P R I NT \IStlfC P.$;INTEll:XST: l'Kil'll'"WfJ.I. ll'E !JOll'l'K ";:PREMT ll SINC I>~; :-l.lt1 
P R l ); T "' AT 1flt:. 1:arn o r .. ·:PRlHT 12SING YS:Yt:Ai~ ; :PllI/ll" YF.Ail.S." f:S:l'll(N( 
1 '1 PLAC • G TMEN r.l}Sl1R ?IOU 
IV FlAG • O TflE. N 15? 

Plllf'l'l'•PR t:lf"f ·'E:!ID O F t' £klOD";TA8(2 1 J;"8AtAl"Ct:" fl.!:11 '!'AflU: PRtNl'Olj"f 

N• Y f:A RS • TLMt:S : Rr l ~T fR~ST / (I 00 • TI IHS) 

PO& ~ - 1 TO N" 


IF PLAG • l ANP X/:ZZ • lt.IT(X/22) THf.N PIH~f AS(\lo):,HIPlfl ";LINF. lS:l'K1Kt 
PRUT TAS(6):X; T.l.1Hllt.);: Pk.TNT USING DS:Plll~(IPA-1. • IJ+-kl~X: 

tr CttOICP. • 4 AND YEAKS>lNT(YF. All.SlTHf.N f'ltl/Wf 1AIH61:!<:\ 
TAB(li-l;:f'RlNT U~llllC 0$;SU}l ~ PllJMT:\ 
PRI NT "' NQTf.: I.AST 1'f:Kl00 MAY llf\. PAR!llt.1. PERl•)lJ ANU '1.0.'! n t ?fEll. f~rl '1 ' " :\ 

P!l!N1"Yf.ARS SHO WN A!IOVf. AS !U:Slll! 0-f ROUNOING Q fp. ·· 


lf FLAG • 2 T lt t:U CONSOT.f'. : fl.AG - '1;GOTO 153 

1sz c:;o.;L"s :noo 

l f ft. AC• 2 T~f N 151 


JS) CO.SOI!! 2300 

PRLtH Ullt$(12)t0f'I PJCK GOTl"'J 150 . 100,10 , )000 


2{){1 PRHft !"'.RRS!l2) !Cl:f'\ AlllllfTTY !11::'.NU 

PRI.N T "SAVI NG A Cf.RTAJN AHOUtiT EA<!H Pf.RIO[) - A!l' :rr." IJITY ' :PRUIT 

P~!Nf"l. TOTlt.I. ACCl1HllL AT10 tl n D!.PD!llT ti t ' SMO: M fOU!'IT AT llF.r.r~NINC 


PR il<lT"EACI\ l'ERlOO A! GIVl!H IR'l't:Kt:SI RA1'F. FOR SPf.CIFIF:D PEF.11}0. 

PR I NT'" ": AS ( 12) 

PRtrn··2. AMOUNT 10 DJ!PDSLT t::ACll rt:llltJD Af C:: I Yf.N INTRRRST RAtf. FQR Sf' ~:c1 f1£D" 

PR I MT"'PERlOD TU 11.t::AClt <lQJd,. .. ;-'$02) 

PRINT"}. PAYMENT<; YOU Wlll. RE:CF:lVE AT f.h'D OF EACH l'f'. K LOI) rQ~ f'/llHi!F;ft !lf' 

P Rt ?tt''"PEP.IOf.15 YOU C'HOOSE lP tD\J lKVF.<;.T .\ Llf !4 P SU M A.( "ii'Pl'.Cltl?ED I:lTF.RF.ST RATll . " 

P llIN T '.COMPUTES PloYMl'.NT AM0U N1'. ·': AS{J2) 

Pfl1Nt " 4, AkOIJHt YOtl MUST lN\l't:ST NO il AT r;JYi;;H TNTf.llP.ST JI.ATE t(J M:: A. Ill!: l(} 

P R l~T"RECE I H l'H l-O:NT AT f. ND OF E A. CR P f.RICO POR SPECIFrl!O l,f.NGUI iJP Tl>'.!:. 

P R!NT''C:OMPUTES AHOUNt REOU lR l?tL ":A$(12)tf'RLNT: P ltINT AS(9):C.ClSUR 200(} 

2SD Pll l "'T C1ill$(l21):PRUlI A${l) Rf.M ANNUITY U f ?UT 


i f CHOTCf. • I THEN PRINT"P.AClt P f: RlOO " ;l\ H2):JINl'CJ"! .... ;Rl!.N"! 

H Cl\OlCf: - 2 !ttE!I' f'RLNr A$0):irnl'1JT "··:VHU"F. 

J F CttOICt'!•:l THEN P'fl.IKT 1'S!2J;:rnPl!T "";UUOSlT 

tf CK0[f.F': • 4 TH!':N PRlNI\ 


Program conlinues 

http:TNTf.llP.ST
http:PloYMl'.NT
http:I:lTF.RF.ST
http:tt''"PEP.IOf.15
http:11::'.NU
http:lHTl!A.f.S1
http:IN!EH.ST
http:HtERf.St
http:lt.S{~):PR.nn
http:LE.t'!P.11
http:INTl!RF.ST


Program corHirwed 

";,l'>IAT IS tKE: 1'AY~H:wr \'OL' WISH to ~ECr.tYt J!AGl1 PU10D? s·::lNl'UT ··";II.ENT 
PRDIT A$(4•:: INl'Ut ····;tHT£1u:st 
IP CHOlCE <~ 3 THEl4 PRI:iT A$(.));:1Nf'llt "";'i£,.RS 
IP CHOLCf. •3 THEN PUHT"PAYl'ltNtS TO IH: KAOC ";AS(~J ;:Hll' UT "";Y!.ARS 
Ir CHOH.f: • l OR CHOtCl'.: •2 TH!N PRLNT "\'OU WlLL MAKI! OEPOSLTS WHAT ":AS(6): :\

H•Put .... :n11es 
Ir C:HO(C.E•J OR CH01Cl'.: •" TH f. N Pll,INT"YOl: lllLL Cl!.I r'AYMElfTS WNAI ";A$(6);1\ 

It'rUT '";T tHes 
Ir CKOIC:F. •I A.ND Rf.tlT<•O OR CHOLCl! • 2 AMD V,O.LllF.<•0 01\ CHOlCf • ) AMO Dl:!:l'OStT\ 

<"'0 OR Clt01 C€ •4. A.N D RE!fT(•O Oi I HTF. RE:ST< ..0 Oil. Y!A.RS< • O OR TIMES<•O\ 
THE.N P~INT:PRt:'IT 4S (l6):fOR X•I !O 5{>0:NE.XT1PR1tlT GHRS(l2):GOTO 250 

N•'tP.,O.RS"TIHf.S:R·l~T£11.lST/{100 .. TIMF.S) RR~ AN~UIT't tOKPUT ATLONS 
A· [I +R • ~ ( N+ l): IS • ( 1•lq • (-N) 


lf Cltl'llCC•l T H'E N YALUE•R!INT•fA~(l•R ))/ R 


If Cl':O lCE• 2 THtN RENT•V,\l.U.E/r ! A-(1•10)/R ) 

(f CHIJlCE•} THF. N Rf.!'IT • rlE POSTT/((l-11)/R) 

tr CtlO:Cf•t. THf.N nF.POSir •a nlT •(( l-fl}/Rl 


~RIST CHR$(12) 'H M ANN Ul 'TY PR t H'TOU'I' 

2.)1 i'MINT !!$: Pl:INT 


Lr CKO [Cf.•I OR CHOICK o. 2 TH E~ P!ilNT"1lE)'(lS.1TS Of' ";rPRi l<T USIN<= O$ ;Rr. ~T 


lr CHO(CE•) OR CHOlCE .. 4 THF.~ PRrNI"i' Arl'H!HTS or ";~PRINT USING D.$;RXNT 
l'lllNT Tl'1F.S:·'T1Mf.S A l'•:AR AT Hl'tl!MEST 01' ';: l' RI NT US1MG M:lNTF:li.P.ST 
If CHlltC C• I OR CHO TCE .. 2 "CHEtl !"Rl:'lT'''illLt. !£\,!ORTH ">: PRINT US ING nS;V,ll.UF;;\ 

1-'AlNT"AT T H E F: NO OF ";:PJIT HT llSI NC: YS ;'t E ARS;:PRltfT" YEARS,'' 
lf CHlllCE • 3 OR Ctl OICI: • 4 THU Pll.I':'IT"tO!I.. " ;:PR1H1 tJSrNC: Y ~ :YJ:::ARS;: \ 


P.R1tH· Yf:ARS":P RUI T"loll!.l llE:QULIH AN tltI-r1AL JNVtSTH f:l(f OF";:\ 

PM INT USl:-IC OS : OEPoSif 


PR l ~T i.'.S: PR I NT 

I f fl.Af. • 0 f}lf'.N CUS1J8 2100 

I ~· l'LA(.; • 1} tHO:N B2 

PRL:-ITrPRIN T.E:N il {)f l'F.R ! OJ)·'; TA l'l{l8);"&Al. AN Ct" PR[NTOIJT 

R• I NT F. ll. f.fiT / ( J 1)0 • TIH.l':S): !ll •V EARS • TIMES 


~O R it - 1 ro :-. 
lf FLAG-1 l'..N D lC/22 •11fT ( X. /22) '!KEN' PRINT AHIH;:TH'f'UT "";t.1Nt ?.-S:Pfll!f! 
If CHOLCE • l (~R CHO l CE • 2 Tl1U!\ 

PR1NT TA8 0): ll ; TAR( l ') ;: PRIN1' UStN'G 0$; REIH .. ( { ( ( l ? R }-{ X"+l •l -(IHI} •f'R) 
If CHOJ,~f: "") Ofl CHO J Ct-4 TREtl PlllN! '! >B (6J ; X:TA11(\t.J ;: \ 

1'11.l'IT ll'SIN<: M ;REWr • {il-{ l•ll)-(-(tl'-X)) •lft.) 
11h:Xt X 

I p \lt.J.C:. z Tl1EH Cu rt SO!..!!: fL...C.-O:G{)'T{) z:n 
2H Gusu~ 220:) 
lF f'LA.C • 2 THF,N 2J [ 
2S) GOSU8 noo 
PRI NT CH l!:.$(J2J10N PI<.>< GOTO 150 ,<!00.10,5-000 

300 PR H l'T CK R$(l2) 

Pll.INT ' llUYlNC. 0:-1 lNSTAU.HY.!'ITS - Ai>D OH 11ffERf.ST , E(JUAt PAY~tN'I'S" : P RI MT 


PRJHT"'l. fOR PURCHASt or lT EH WHERE cost. AO b ON INTlt R llST ANO llUfllBElt O F " 

PnNT ·r-tot-IT HS 41H Gl\IF.JL CO MPUTE S f-'YHEN?S AN'D ANNUAi. PllllC1..NTAG11 RATF, 

PR LNT"2. FOR PURCHASE fH" IT EM VHERE: COST, MONTli?.Y PAYHUIT ANO Jll.:KBl!lt" 

PllfN T ··o p MONTHS UE CIV! N. COJllPUtES A.I)!) a ~ l~TP.lt8ST UTE Al-ID AHN UAL" 

PRl HT-'PP.RC:fl1HAG1. :RATE • .• : PR tNT : PRI/rlT AS ( 9) 


JOI Yl .. CQl'ICH ARl REH CHO!Cf, Of I OR 2 
If ?%•02) tHE.N 301 
IP ri<(49) 01. Yh(SOJ THEN PRI MT CHRS(l27):\ 

P~INt'·PRf.SS !'IUl'IJll!R I OR 2 Pl.P.ASf.": FOlt X.•l TO 5GO:N!::XT X:CGTO 301 
CHOlCf. •\'I -48 

no PRitlT CHRSfl27):PJtlHT: f'UNt AS<l) fi.~K ADO ON 1H!"U T 
PRlJft AS(IO>;:INPUT "" ;COST 

LI" CHOICE • ! tff~ H Pll.lMt'•ADO•ON AT ";A$(1a);;1 NP IJT '"' : lNTElt.£ST 
tP CHOlCl• 2 TUN PRLN T '.\il MAT LS TH E MON'tHLY PAY'Ml-;;tlT t " ;:Ull' UT ·· ·· :M:O.PAYME.Nt 

PRIMT AS(llJ;: tN PUT '';MONIHS 
I P COST< • () GR CHOtc r.- t .\ NII IN Tf.'R!'!ST< • O OR <:llOJr.;. .. ~ ,ttrn Mn~Tl!.S< • O !Hit..;\ 

Pll:I ttt ;PJl.lN T A $(l~):POR X•l TO 5DO:lfE XT~PR1NT CHR$(12l : COTO HO 
JY CHOlCI!.- ~ urn MO.P AYH!:N T•MO NTHS< •C OST T~l!li P ll. lK T \ 

.. ... f'A'Cl'fEl'IT /'I OT SUrP I Cl!;N'T to f'A't L() AM AND LNTER EST. Rf.f.~Tf:R u• ·· : \ 
!'GR X• l TO ~00:11EXT:PRIMT' CHA$(12):GOTO 350 


lP CHOlCt•I IHl'.N HO. PA 'i H t: HT• C05t"'(l){Tl!.Rl!.ST/l200)+COST/1'\0NT'!IS 

lf' <:; H U l .C~ -2 lME11 ADO.OM-(KO.PAYM.~NT-t;; O ST/.H. 0 NTHS1*1200/CO ST 


PllI NT Ctl R$(l2) REH A DD ON !'RUT 
Hl PRllH' F:S•PRillT:PRlNT''PtrRCHASE: 0 1' lTEK AT COS T Of " ;: PUl'IT tJS.LNr. O$:COST 

11' ( l11ll{:f 00 L lilt:ll PRINT"~! ";:f'R! NT lJSt!fC !l.$:INTERt:ST;: PRLNT" AOO ON TNTF.RF.S T" 
tF CHO!Cf-2 T!ttDC PR1!1I"\illT>I 140NT ~ LY PA'tK ! NT OF ";1PRI NT USJ Nr. D$;11('1.(>AYM£11T 

l~R~:~~·~~~l .. ~~~: r~:~;!~~~!~!~y PA YM F.NT !JILi, 11r. ··::PRINT US IM G DS:MO·PAHH::<n 
tr C HO I CB.. 2 \Hl!.!f Pli.l'!IT'·,O.DtJ-()N I /rl1 1\RP.$T R.Atr. IS "; :PtHNt USlNC AS;AnD.ON 
IP P l.AG<>2 'T HEN !"R!Kt " U• COHP IJilf'tG ANNU AL 'f'U.C~!<TAC~ R.O.T f:··· PLEASF. WAlf •"• ' 
lP PtAC•2 T HEN (;OTO :J.54 

( •K0.P HH~NT/ C0 St':t Q •11().Pj\,YK11N 1/C.G5T ftF.H APR cn HPU'fA TIOti 
152 	 TEST •t~(l-ll /( l+JO) ~lo!ON'THSl) 

APR •'l'f, ST • \ 200: or Ff• IO- T E.ST : to · '!r.ST 
tf Dlft'>0 . ()(l000t ·r~ EM 3H 
PRI!tt CHRS(30); CJI RS{Oll 

H4 	 PRi rtT .. AJINUAL P Ell CENillCE KAI! lS ";;PR!NI USHIG RS;APR:PRtNT P.S:PRINT 

It tLAC•2 I HOI CONSOL £ :itL AC • O: COTO 153 

GOSLJIJ 2200 

n tLAG· 2 r~~:>1 351 


15 3 	 ~OSOB 2300 
PRl tn CtUl.$(12):()N PLC~ t;;OTO 350,300,10,5000 

4lH> l'IU1"T CHRS(l2) 11!:11 INSl'.A L'l. LO Af'I M.E. NU 
P!l.I!'l'!"tUnNC 01' I:-tStALLl'\~M'l'S - PA.HlE:'fTS Of' EQUAL PRiliCIPAJ. PLUS lNTE RRS T .. : PRl~I 
P'RINT"COMl'UTES MO't'UIL't PAYKEHTS iHtE H IlfTERE.ST IS CHARGED OH' t.i DUC'LD 8Al.AHCF.·' 
Pli:IMT A.$(12);" A'MD COKPUT'ES EACH PHHENT." 
45.f) PR t MT:PJltH T AS{l0):1l MP\IT .... ; COST R,F.;'i IHSTA'LI. LO A/,: 11'1~UT 

PllINt A$ (4) ;:nltU ! .... f111tUt.!ST: PRI N'r A$(ll);lINFUT ""; HOPITH S 
LP COST< • O O'R I~TF. Rl! ST< • O OR 1101t'TKS~ · O TREN PRINT : \ 

P!IIMT A$(l6 }:ro M X·l TO S001'tiE.XT:PRI NT Cll R$(J2) ; GOTO 4$0 
PRrNT CNll.$(12) HM lNS iAl.l 1,0 AN CM<f'UTATlON 

la51 PRUIT p;$:Plll/l'.T:PRIN!'.PURC~ASll OF ITF. K .1,1 COS1' OF ·· ::PRINT l!S I>IC O$:COST 
Pll l NT "lNTEflES'I RATE O f "::PUNT U'SING RS;INTE REST 
PR.INt'•to 81! P ,O.l ':J FOR OllS JI. ··;>lOHtllS ; " KON!HS" 

li. • r Ntr.RES'I/l200: MO.PRtN•COSt/H{)lt11CS UM lNSTAl,t. LO AN Plll~T 

P IUl'tT:PRI HT 'TAB (lO );"BALANC'E RBFORF.·· ~ 'TAB(&~) ; "TQTl\L'' 

Pll.1 tlf"MO 'lttJI.": TU ( 13); "PAY l'llHIT'" ;T !\. 8 <?8); " tJ(TF.R F.ST"; TAii ( lo4) ; .. P'kl:tC HAL ·: \ 
'!Al(f>4); "f> AYMEH"r" l 


FOR X•l TO 11.0N?HS 

!I' f'LAC • O AN O :r./17 - I N"!(X /11) t !lt:!t f>R1NT: l'k l N! AHl4.);J\ 


INPU't ""; l. lNP. l$: PRINT 
BA LA N CC • COS T • (~{). PRrN "' p; - I)) :HO, lliT • l!o ALAH CE • R: !OTAL• MO. P RI?l'+MO, I NT~ PR 1 HT \ 
TA8{2);1t;'fA1!{6);:PRilft LIS 1NC D$~5ALAN C! ;TAB (22J::PRINT USl NC DS; MO.t NT; \ 
iAB(H);:?RI NT USlN'G DS;HO,PRI N; TAIH S l);:P R I :"I T OSLNG DS ; TOTAL; Nll.X T X 

PRI!l'l',PRllff !':$ 

tr JILAG•2 !JI. I!~ CONSO l,P.~FJ.AG•O:GOTO t.H 

GOSUB 2200 

LF n AC• 2 TH E~ 4 5 1 

~ ~2 (;OSUR 230Q 


PRLNT C'H R$(12):0ti 1>1CK C0f1) 4~0,400,10,~00Q 

~(}CJ PRlNT <:HR$( L2) R'f M LOA~ AH ORT tif: HI/ 

PRINT · 1111 011.TiiEtl LOA/IS -P AYM ENT tOLf:! S" : PltlHT 


•(. LOAN ro Jl.E PAlO lH €QUAL PA '{ Hl!N TS IHCLIJOHIC PX.INC1 PAL .. 

rRlNI · ,o.rli> HltF.. Rl!li!. OEI F.R HINF..S MI OU NT OF PJ\YHUT.":PRHIT A$(12) 


·2 . FOR P ... 't'MENT or G[V EN AMOIJNT, OET ERH 114t:S P!:RIOD R!:QUUl.E.D" 

P R.I N! ''l'O PAY Off LQAK . CG HPUT'fS LA.St PAYM~M'l' IF OlFFE R!Nt.":P ll.I NT A$ (12) 

!"~I?lt '). RAl,ANf.I! FOR PAY OH OR llAt.J.OON PHMENT CO MPUTl!D APTtR·' 


'CH'fAl!i Ntl'1:Uk Ot PA YMENTS ON LOAN Wll SkE PA\' H!N TS OET1.RHIN[I)" 

P R I ~T 'A.~ 1:-1 1. ";AS (I ZJ 

FRitlT '4. BA.l,,l!iCF FOR PAY OFF OR BALLOON PA't.JllENT COH PUT Ell .VTJIR" 

rRl!l"( C.F.R 1'o\J!'I NUHl'tER OF f'A'iMF.:i TS ON LOAN l(llERf: f,O. YM!NTS OETERM i lfEI>" 

l'Rl~T " ll :> I~ ? . ·; AS(lll : P IUS T :PR U'IT AS0l:COSU'8 2000 

S51) P11! ~1 CKR$(127):PllNT:PRTNT ,0.$(1) R.F. 11 l.OAN Al10 RT lNPUT 

f'R I !fT"lllt.O.T LS ,o. KOU:H or LOA N? S": :HI PiJT ... ; J.OAN 

IF CH•lIC:E • 2 OR C l1 CHCE • 4 TH!:'.1' f ML'l'f "\ilM A. 1' [ ~ AMQIJNT OF f'AYKF.Nl'1 $" ; · \ 


T~ PHT ... , : PAY Mf. HT 

1f CHOICF, .. I OR CHOIC1!. • ) THE N PR!NT.P AHH.M'IS SG H!: OU!.P. ?Oil ";A$(:$) ; :\ 


:11ru ·r ·"•:vr.,1, p,s 

PRlt<T AS!Al;:IKl'IJ T "":ltlTf:fU!;,!;f'lll1'1 A$(6); :1NP \IT ''";TLMES 

1F l'HOtC'F. • ) OR c: HUl Cl;! •.:0 'DIE:H PRI!'1\ 


'j, ~·r •:M Hn:.;o MUIY PAYHf.MTS DO 'l'.00 \.IA ~T 3A LAMCE7 " ::IltPUT ' ;1' 0 11Rll'.li.•r1AL . .. LAG•l 

Program con rinues 

When you purchase an apartment house, there is a second trust deed note for 
$100,000 with monthly payments based on a 30 year schedule at 13 percent, all due 
in three years. How much wil l the balloon payment be? (Loan amortization menu 
option 3) 

A loan of $100,000.00 with payments 
12 times a year at Interest of 13.00% 
for 30 years 
requires payments ofS1,106.20 
at end of 3e payments, balance is $98,999.76 

Period Pr1nclpal lntereat BalanC9 
1 $22.87 $1,083.33 $99,977.13 
2 $23.11 $1 ,083.00 $99,954.02 
3 $23.36 $1,082.84 $99,930.66 
4 $23.62 $1 ,082.58 S119,907.04 

$23.87 $1 ,082.33 $99,883.16 
6 $24.13 $1,082.07 $99,859.03 
7 $24.39 $1,081.81 $99,634.64 

8 $24.66 $1 ,081 .54 $99,809.98 

9 $24.92 $1,081 .27 $99,785.06 

10 $25. 19 $1,081 .00 $99,759.86 
11 $25.47 $1,080.73 $99,734.39 
12 $25.74 $1 ,060.46 $99,708.65 
13 $26.02 $1,080.18 $99,682.63 
14 $26.30 $1,079.90 $99,656.32 
15 $26.59 $1 ,079.61 $99,629.74 
16 $26.86 $1 ,079.32 S119,602.86 
17 $27.17 $1,079.03 $99,575.69 
18 $27.46 $1,078.74 $99,548.23 

19 $27.76 $1 ,078.44 $99,520.47 
20 $28.06 $1,078.14 $99,492.40 
21 $28.37 $1,077.83 $99,464.04 
22 $28.67 $1,077.53 $99,435.37 
23 $28.98 $1 ,077.22 $99,406.38 
24 $29.30 $1,076.90 $99,377.09 
25 $29.61 $1,076.59 $99,347.47 
26 $29.94 $1,076.26 $99,317.54 
27 $30.26 $1,075.94 $99,287.28 
28 $30.59 $1,075.61 $99,256.69 
29 $30.92 $1,075.28 $99,225.77 
30 $31.25 $1,074.95 $99,194.52 

31 $31.59 $1 ,074.61 $99,162.93 
32 $31 .93 $1,074.27 $99,130.99 

33 $32.28 $1,073.92 $99,098.71 

34 $32.63 $1,073.57 $99,066.06 

35 $32.98 $1,073.22 $99,033.10 

36 $33.34 $1 ,072.86 $98,999.76 

Example5 

You can buy a trust deed note due In five years which had an original face amount 
of 560,000, equal monthly payments over 10 years, and Interest rate of 12 percent. 
How much should you pay for the note to earn 15 percent per year? (Yield menu 
option 1) 

Purchase of note with $60,000.00 face 
compounded 12 times a year at interest of 12.00% 
maturing in five years 
with original term 10 years 
for a yield of 15.00% 
must be purchased at a price of $36,184.46 
periodic payment wi II be $860.83 
remaining balance shou ld be $51,649.54 

Example 6 

If you pay 84 for a $1000 bond paying 11.5 percent semi-annually, maturing l n 12 
years, what will be your annual rate of return {yield to maturity)? (Yield menu 

option 4) 

Purchase of note with $1 ,000.00 face 

compounded two times a year at inlerest of 11.50% 

maturing In 12 years 

for a price of $840.00 

w\11 produce a yield of approximately 14,32% 


Example 7 
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.. ··--------------j 
D•D•D•D•D•D•D•D•D•D•D•D•D•D•D•D•D•D 
• IN STOCK NOW!! CALh FOR SPECIAL. 
o PRICES oN LNW80s, NEC PRfNTERs, o
• RGB COLOR MONITORS, AND ANDON • 
D 	 DI SK SYSTEMS• D 

*****0 NEW LNW SOFTWARE! ***** D 

D 
• EXCELLONIX D 

• 
D 	 0 
• (180 WOODROW WIL~ON gR • 
D OS ANGELES, CA 006 D 

D (213) 650-5754 (714) 973-1939 D 

far the l'RS-80 from Micro-Mega 

The Original GREEN-SCREEN 

The ey·e-pleasing Green-Screen fits over the front of your 
TRS-80 Video Displa y and gives you improved contrast with 
reduced glare. You get bright luminous green characters and 
graphics like those featu red by more expensive CRT units. 
Don 't confuse the Original Green-Screen with a p.iece of thin 
film stuck to the face of your video tube, such as tha r adver· 
tised by others . The Original Green -Screen is mounted in a full 
frame perfectly matched to the color and texture of the 
TRS80 Video Display. It is attached with adhesive str1ps 
which do not mar your unit in any way. 
The full 'frame desrgn of the Original Green-Screen "squares 
off" the face of your video display and greatly improves the 
overall appearance of your system. 

(Speedy whether for Model I or Model Ill) 
THE GREEN-SCREEN ..... ........ ......... ....... .......................... $13.95 
Add $1 .50 for postage and handling. 

Terms · Chee~ or money o rder. no CODs or credit cards. please Add amount 
shown tor pa$tagtt and handling to pnc• ol tfle item. A fl items stupped w1rhm '8 
hours by ltr$l cl•ss 01 pnor11y ma11. Vtrgm1a res"1ents, add 4 1% sales taJt. . 
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Program continued 

ff 	t'Mu(C[ .. 2 A~'.l 1'AY~E:roT• • O OR ".lh1t<:r. - ~ AN b 1'A "'! !1l. ~T · • •1 •) Joi 111 .11,·- ·~ •I ll o1..1111:cE- l\ 
A~ t· 'O.Ail .. ~ - 11 n R (Ho ; ·; ~; - ) .O,H:I Yt: All. ~< - u Ull 1~r~. 1tr s r,- 1. •lR '!'ll'lE S~ - u• 
OJI. CN.• l tCF.-) A~ ll NU!1 1P:fl( "' 6 OR t: K11!l- f.•'- AND t4l" !1~~: R <-• 0\ 

f kl',;" i"ltl:-1 \"; )'J! J:->r AS'11>l: FOR X• l o:;, ~tlO : ltl£)tf 1P' R~!' "." <:Jt llS• l ~l:Cl'l f •) yrn 
ll F. l'f l.u.u; jl.~ 11 11 : t; o l ~P t;I AIIQN<; 

!\ • Y •;,u.~ . r U t f.S : !t • l:iTERE.S f I ( ldf'l•TTMr. ~' : "" t I •A, .. ( -II l :D•t I •R 1" ( - ( M-lff'11H.R '' 
1 t" 'H11l(E• l llR t. flntf~.- l "'illEff l'AYMf,.T• t.. •IAf!•ll l't~ l l 

• ' •l. : 1 A1' "1' / rAY'1 E~T 


II' r·,. .. 1 AN!) ;.; HtllCE • l VR ( • ·I ANIJ 1 : H:q1 : ~. - J, floll;:'l l"k l:'lt ~\ 


PRIN T ••• l' .H~f. ...:T ~·"1t t.KIJ l.'~11 roll ltrir£MEST o\ICfl l'!l l ... C: lrA : . 

rllST l' t.F.AS~ l'Ct' U'I "':n ; n:u: NT l'Al'1f!tl WH ~N Pll1>'1 P'll'll ""'"' TfiiY ,,. .: ,1i 1'\ll · ;I 
l-"111 .I• ! T<J 5 0•J;~EllT:P!t llH \ :H fl'$! 1 1 t :GO Ti'I \\0 

If CKU l •'E •l n1£.~ IAl.1.00M - )" ... ;· 1o:Kt• 11 1 - 111 ,lll1 
1> f H·•l :.. [ • Z <.HI \:H1Hr::~. - (, TK!fl" N•:.. Ot;l I 1 1 0 - r:: J I / l ,rH: f I •ll) 
Ir tHo:Cf. • l ..\S!I r..~B'T( 'l l TH>: 1" 'f • l l +ll) ' r - <!1 - lKl'CN: lll:I 

l.A ':i1 . pAy a. p Jl'flH.S!'ll l- l-: > IK>*l l t-111 
11 CHult:f. • & .II.S il Jt:;.t~T{NJ T Kt:I" l' • l l-+Jt •~1 - fS - NIJ}'\aflll l t~All.OO~· · rAY '1 ~:H • ( ( l-J'•fll) 

Pk.J•<;-r <:: tlll $(12> il.~11 Al1 011.1 Sl1 MJ1.11.RV l'~l~ f 11lll 

~~I Pkl ~ l ' >. S:l'"lNl;l'ltlHT .. A },( IA]>; o r "::Jl lU~T l lS INC: !l$;1. ll Ah' 1: 
Pll.L~I " '>.'tfH l'A'fl1f.H'!S ' :Pll.llH f!PHS; AHl '>J ::l'll l K1 ll~J!H; llS;lll'~ ~M>:~T 

IF Utll[i; I' • I Oil CHO l C f: • l fHl'.l>I l'M l!H l' Uk ';V •. All!>; Y•.ARS "t\ 
PMlST " llE Q'.Jllll::S P A 'f ~ P.NTS 0 1' " :: PRl'I T ll SJ t.r r: 11$ ; 1' A'l'K~: H l 

If nw11:~ - 2 Ott CHU I C t: •4 fHl:::-1 P RI NT " l', o\ i.H l' AYIH.NT ";:\ 

p"(St •Jst s c It S;P AYl"ll!HT :PklliT'" MP. QLJT k l<N P •Yl1>. Nr ~ )"I U'. : : \ 


I'll.t iff 1,;Sl !iG Y S; H /T l~ f.S ;:P il !H " 'fl'.,HS 

1 1' IOUfT( !O AND CHOlC:F. • 2 1Kf:N\ 


PRl~T "L A ST t'Atl1EliT \Ill. I. Bl! " : :P1'.lt.I T ll !'t H!i ru:: 1..-.~T -PA Y 


1 V CltOIC: E• l 01( c:trn11:1o: • ' n n :!I l' M llfT\ 

·· AT l!MI\ Of "' ;JIUMUR :·· P A'f ... ~NTS, ULAl'C ~ n ··: 11 ill!'IT ~S l f'l l~ l~S~ llAf.1.n11 N 

PP. l HT ~$: PRIN T 

It' fLAC • O THE)rl CO!'iVB 2100 
Ir fLA C'" O THU \~ 2 
PRlHT : ACC Pfll.11, JI AY•6 Rf. M Al1 Ufl T 11.AT I Il l" fAflU: l'k/ HT tlC T 
Pll I NT '" f' ll" I 00"' : 'UB ( t ~)> .. PR l ll' C: IPAL " ~ T A&( J1 ~ : " lMftJI ~sr · : ilt.8 \ ~11 ): " llo\l.MH: ~" 

lt' ll AL·H • <; - 0 TR.l! N FO R X- 1 TQ ti 
l f IA t . PL AC. .. l TKE!'i FOil X• l TO lWM!l!R 

PUN .P o\ '! • ( i"AY !H. HT - <LOAl<"R l) ~ (I l>R }- rx - 11: [p.;f. f'A l' • PAV!!ff.'lt - P k IN. t'A Y 
....c r.: ril 1!'1. PA '! •ACC J>Rlli. PA Y• P It I N . t'A y: BA L • tO A,'i-At:r t'M IN. '" y 
lt' t't. AC• l o\.H & XflJ .. lli"t (K/1 7 J tttl!N 1'11.UIT lt.$ f1't;:INJ'l:T "":/.fN~ ~$it' kl~I 

Plt l/rlT '?A l( Z} ;X;!Al!.{10); :l' RlNT USlf'IG 0$ ; .. ltllC . l'A Y:l A RI l'rl: r I'll.DI~ l'St f'o' r; C-5:\ 
( Nf . Plt.Y ;TA8( 1o 2 i: rPRfp;:r l •-:; 1:-11, tJS:ll Al. 


ll 11 11. L.PL.lt.C• I n u:r\ NP:ICT ii 


u · IA~ . JLA(;.-tJ TH.k:f'I N'.t:X T X 

llA!.. P LA t; - O 

lr lOili't(S} A?tD CHOll.'. F.• Z TlO:N r1.l!H T A ~lll:X ; T.\A l l l'l ~:r PH l•rH l·~i·u , M:\ 
LOJA!C-ACCPRUl .P' AY~ TA !!'l ?f1 I; ; Vill I .n U\ I !'IG U.S.: 1 1. UA!'o - • \.Lt'M tfr'. r .11. '( l •R : Tll.!l f 4Z):: i'!I TH'.:'\ 
l 'SI !iC OS;O:f'IC! Mt :P'lll ti'!'SO!'!:: t.AS T l'A1!1r:S~ I ~ lr ~. 1 .ll! (Ht•a p,q ,, ~·F Af "'"'' •"'f • . ~J .\:oi 

1V 1t.1t.r.-i T H IHt CO !rlSnu: : fL Af. • O:GOTO 'I)) 

>\1 f'.<":SUfl HOO 
H Vl1t. C•J THU~ H I 
!l!ll GOS:.111 l lOO 
Pll!S! CHll:\ ll ll : ON i'll':X c ,1ro ~)~.Mo. 1 0 . ~u:i c 

t.00 	 l'!t l :ot T C:IHIS I I l l H !i Ylf. !.O Kf. )oll 
l' • Ut "' tUTI Mt; LO AN S FO R A Cf.ll! ' I N \' I t:t11 : l' l<llfl 

OZT~RMl >li. P JI I!'.r. r u !H Pl!. 111 t"Olt !IH H 1.11 nt f.IU' AI Jlq~ ~-.: 1~ l~l :..l' ll H; i.; 

rM I ~T ' INTF.RF.S 'T AT CIVt:S l!'H;HSI RAT F. T() 01\H.I~ o~"J ltt.1 1 ICAl>. "~ O . fURN .· 
Pltl~T · z. DEtf.Jl HTHt:. 1' 1C lC.:f TfJ llF. 1'Al f1 ro11 "i HH ., ~ l'lllMI• lol l HI nll\•ll'l l t.' 1..-rr.1u:!'T' 
PRJ :ri!T '11 N:.v P 1t. )'!'(~!>l 'f'$ AH ll t'll:N' ::.tP AL P.11.!D mt "-AT llklrY H • 1\ ll :A•~ u~.!i1REn Ao\ ! f. ,, r · 

l' l!:l ~! ' kt:T Ufll.f , ' · 

llML!U' ') , OE:TE11.K l!if. APPllOICl !1AT F. RF. Tl..'k!rl u,... ~u n ~ lllo'. 14 .11.~ t ll l'•l!t l ~MrAI" .o,:<1 nrsr 

PMINT ' Wtl E AE NOTJ! PA '!A l'.U'. I.ii PA'frO: N l' ~ llf C.:L UlllHI; l lf1Jo')l0iT .-. ·r 1: r vf' !rl FIA l'F .' 

Pll NT · i.. DLTl!. fl.11ULI! APl"ll(l ~IKl\Tf. IC~;ru~ N Cito' Al'WU NT l'A ll• ruM A IWl't'. li lt 11nr.r1 . 

Pll.l!rlt ·• Wl'fH P!.ll lO IHt. It/Tt~U;~r ll NU l'il,YM ~ f'I TS , l'M l !r/ 1: 11•1>.I. Pi1, JI) •IS M.o,fllt\ ff y. 

l'illNT : l'MIMT AS('t):GQSU R :lQOO 

f'J~O PRINT C)t llS O PJ:PKltfT:PKINl' A. $1 11 11.t. M Yl l'!l .1• Dll-'IJT 


PRl/ll 'T '"lo' 'lt AT 'iiAS TIH. QRlliIHAt FACll'. VAl .llP.. OJI tHITl('I ~ · · : : l~i'U 'J' ; JIA l.:t: 
IF C HUJt.:>; -1 OK t: ll'. O ll: ~; .. J norn \ 

PIH/IT " \rl)t"I \J,\ S 011.lC.U!At. t;Vl11H:R or n : ARfl iU' IWl't.? ' : :llWUr "" ; ORl!;INo\t 
PIUHT .\$C4): :I t-"Pl:T ''" :INTEk.Y.'H :!'KI Sl"' NOTP. MATU!! Y..S I N " ;A$!~ • ; :1HPVT "":YP.ARS 

IF L'KOH:~ - \ ANJ) YEAllS>Ollll=IHAt OR c1w11.;i-: -1 AN U U: A k \; :.ukl! : l!rlA L\ 

'IHi:N Pll l f'l!' ' ••*TI K I! Lt'. FT t:XCEt.OtD Oll.J •;JHAI , P : 'llH . Rf.t.STftk~O " : \ 


FO'R. X•I TO !IOOd<F.X'T:PRINT C:HkSC l 1l:/. ll'fU 11 :,0 

PRt'NT "P AYIU.H!S !1AOP. \.1 HAT " ;Jo ~ffd ; : l ~llUT · : tlHf: ~ 

?f Cft UtC f. - 1 OR CK<llt;F. - 2 'l'IU! t' \ 
PRtl'IT " Vlt.\1 IS A!l'Y UAL I t-ITU.~!if ruu 11.f.l"PJ l !V t)H 1cr1 t •:? ·::[ Nl'l!l "";'t:IU.1> 

1t C"l.)!Cl'."l OR CHU l i: E• 4 H tEf'I\ 
P RIHT " ll RAT Wltt 't:OU PAY f Oll tRt .-o rE1 s · :i lfl~UI ' ; l' All) 

1 f C lll.)lC t • I o\.NO OR I G I HAL < '" O OA CK1lJC:f. • J AtU. \lllJ l. I Yil, l. < • tJ LJ ll IA Cf.< • D OR\ 
t :U'P. l.l. ~ T< - 0 OR u : A. JIS< - fl fill t l 10 S< - O ~I JI 1· Mvl Ct'.. • I AND Yll l. 0< • 0 Ok •• 
CH\llC: t• l .l.!'I D 'tl f; LO< • O OR Cl\U I(; t ... ] U tll l"Al11• • 0 UR (. Hule t - • .ldl D PA tD< -0\ 
T Ml':H • lllHr .11. Sf1 6) : r oJ1 IC-I f r, JOO: :-&tKr ~ v•INt t: Kk. $f l ll:rO OtlJ 6)0 

~-_!E Ak ~ ·Tl !olf. S =~ - l !'lf .F. RE ST 1 1 &l KF, • 100 I . Y-" '. t,.tl/ I :'I M!S ' too I: G• (I •'I', - t•JrC ) 

IF C IC OICE•J O• CKOt ::!: -1 l ll EN O• Cl •R l- l - (1llllld lO t. • T" IM• .r.>1:\ 
! •tA C l!. • ( l /(l -O J 1'"1' 


l ' CMO t C!•l THth' Pl.I C [•P'A Cf. •flC / fl - Ol l ' tC l •l;l/ 1'} 

IP Ctf!H Ct- i Ok CHOIC E •4 tHE" PATIH~T•fA~P.' •11 


TF cttntr..F. -2 TM£~ f'llJC:E-FA CF. • o;•l"Al' HENf• CC l -t;1 fYI 

LI Cll•Hl:E•' IHEI' CO NP• { fA C ! • "" lDJ/lfACE •'t't:Alt SI 

LI C NO I CE•J TliEK CO HP- tl·P AlrH l q:•'(F.A.R S ' il 

If CNOtCl.• l 01 CMOtC E•4 TH F.N ADO .. l Mr( lOl'>nO • C(l '4PJ I ( 1nooo • t l lHS) : \ 


cur:ss l•k•AD D: H- f l•C. U't:SSI 1· 1 - 10 

ll' C~QIC f. .. l TM£1i' P'R.IUl - 7,I N•<ll - K l/r. l ' ~. ~S\) 


IF Ctl01 L:E•4 TK t:fl' l-'!l lL:El •fA C t: •1h1'1t.YMt.N f • (<l-ff\/f;t'P.S~ll 


l 1-' P R lC~I >PA ID TH£ !i t;Ul:: S~ 2•Gllf. S~ I +A \>ll 

ff P R!C.F.l< PA, lD TH E.~ GU J::SSl • GUF.~Sl- All ~ 


J • I t ,. GUl!.~S 2 ) - I- ~ J 

I» CtWIC F.•l THf.!il l' l!J C!i;l•FA. CF. • rR/rl-(JJt • ((l - l)l (; llf,<;:, J) 

I r t:ltolCt: · ~ Tkt:s f'¥.ICJ::Z • .t'Al:E •J •PAY111iNl' '~ C l ~ JJ/r;11>::>Sll 

AP }' ROX • ( (Pill CE I- P AI o; I (l'M I (.; ~. 1-P'H I ft. 2 > . (qi>~~ 2~• : 11~: "~ J j • t 11".r--~ ' 


{C:Ol!SS l* TI MES J J llJIJO 
Pkl NT <:~A!H 12 I AU! 'I I l! l.ll P ll I !rl T 

6H Pll Hlf l! S:PRTNT:PRlHT "' PVJl CJIASf. •lF JfrtTr. Wt'Tk · ::l'll:Mr ll'ilH•; l•S :fAt:f.::\ 
t'k lNT' FA t: l:: " :n!.lf4 f "CU HPttUl'llll\ll "' ;tlM ~:!;; A ~ (\~); : rP.?HT US IS C 11. S ; I N TF.ll.~: sr 

l'Kllff"HA'Tll klNC 114 " :HAllS ;" n :AkS' ' 
IF l: KOl C t: • l Ok t: K o l t;~; .. 1 ~Hl\ ri ~Ml!rlT"WlOI nkF;ltl .A I. Tt: R:-1 " ; l) Rl •iT NA l.:· 'l't: o\M.S. 

C HUtC l!• l OR CHO l Ct: .. z 'f>l~ Jf .. K[/l 't"~!lll ~ 11 >n.n ,, •. ··;: 1'11. IJILT llS!Nl: •S;Yl~ t Jl : \ 

PR I Kt ·· Hu ST ll E pl) II. C HAS E ll .11.l o\ PJ1l1: t 111 · ; : P RI /'IT I)~ l :ft: IJ $: f' kl L~ f . 

11 CHOlCE:•I UR l: H01Ci:.. ) T IH~ rMl~ 'r' l' Y. lt14Jl ll t: ~ AYH>. 'il' lol ll .1. ">" "::\ 

PRI:rrl! US!f'I{: D.$; r Act • Ot/ ( 1 -U) >: \ 

I' ll. IST '' ll 1. 11 A 1 1'1 l N(; ~.lLAli:C.:~: S ll•ltl 1.0 JI F. ''; : ~ k I " T ''"'IN•: l:l'i : (' 


l~ C lt.l.llC~; - J Olt Otolr.:~ - · t' Ht : ~ l'MIHr'" t 'OM A l'MH·•. •IF · ;:! lt(N r L•SI N1. f)5: 1• 1t.1 :1;\ 
Plll!( T° ' Wl l.L !'IH}O\I\ . ~ " Y H . UI IH' •l'l'll. \I Xr 'lo\n r'f ··:: l'"CIN T 1:S. lH(, kS;A~t-'IWX 

.. lll:iT t.S 

Ir rt..1.1: .. 2 t l'l f: ,,; CG~SOLF. · fl.o\G • O:C.llT0 ft\] 


/, 11 S ~I II } 2 \}f1 


l ~ l'LAC ;• ] TlfUI l>'l) 


1. ~1 Gurn11 2100 
PRl.'IT :: HRS tl2\:~"'11 PCCI:. f'.4)1() #,~.),')On,1 0 ,, noo 

.i!Ouu Y1.- CO NCHAR1. !tl::K t.' HOO<; J: I f\l ~ •U., Cti'lr 
1 r 'fl'" CH • rKE.li: ZDQU 
t i' V t <1r.~i O R Y'l>(-..;n l' ~H S Plti.'n .:: HR Sl l PI :', 

Pll:tf 'l" RLS!I til:.'IBEil fl.J"'- ' ro .;. Pl.F. AS t' 
l'O R X• : t O '!IOO;:O fli: I );;(.t'T•' 200Q 


: r SiJ l , f : AC•O TIH:!i' OIO J C (• Yt- •~: ltETl1 JIM 


If s :a . 1u.c. - l !Ii.E S ? l C: '-•'!t - • !:U::TUlll'<I 

HC..o PlllltT A$ f1 H: l' ll!lliT ASCBI JIF. '1 <r un1 l' ll llH RO t:l OSf. 
~ I I Or 	 yt • COli: CHAll l 

n r t .. ()21 TH £S 2110 
1 r '!1-t .Sl l Oil Yl,•(l l~)l !l t N PUH 1' •'. Mll5 (t17• : f l. AG•l:R P. T\°ln .i 
PltlH T C Hll$ f l 27 l:fLA C: • O:JlrTUUI 

120::> Plt lfr<IT:P ll.INT A.$(1): P Rtn ,\ $(11) 1tr. !1 PR J NtrR. llOU tlrH 
ll 10 	 Yl- CO NC:lt AR\ 


U' Yl• IJ2) TNl!.N 2210 

T r Yt;• (RO ) Gil V:• fll2) T Ml'. N P !Clh' T t'. MR SllH1: tr'l l l'ITU' 1.l lO T H 11 1>:\ 


Pf. AC •2 : RRTU R N 
Pllt Nl C'lfR$( 1 27) :YLAr. .. o :u:TU ltN 


2100 P RH'T:P ll.l S!~Pll. l M T"l'l.l!ASr. l'K~.'!iS A. l' l'K () l'lllA'O '. Kii'. '!: " Kl' ~ Jtf.Jfli CHOIC E 

PR t MT"l WltL RUN nus ROli! I,.1! AC A lH. · : Pllll!T ''l 1.11 1.1. IU.~ \JllJ~ 'fl) SU ~ 11 !1'11.: '' 

P R HIT··1 \JI LL lltT Ut!lf t'O .-<AH 11F. f'l !l.";P lllN"r ·· ~ \.111. 1. F.MI> THF. l'Rn•~~"''L " 


SIJll.. Pt.AG" I: C:OSU ll 2000: SUll . l'LA C" Q: 1'.ET IJ RN 

5000 P R l N! CHRS( l2 ) ; '"ENO QF Pll0(.1lAM:"1STO V 


330 • 	 80Microcomputing, May 1982 

http:nkF;ltl.AI
http:COHP-tl�PAlrHlq:�'(F.A.RS
http:i"AY!H.HT
http:llo\l.MH
http:ACCPfll.11
http:P1'.lt.IT
http:�Yl1>.Nr
http:l'AYIH.NT
http:MJ1.11.RV
http:l't.F.AS


CHECK OUR LOW PRICES ON 

TRS-80* 

COMPUTERS & :~fc;::~:ies 

NEW--NEW TRS-80* "Model-16" 
16/32 Bit Computer. 128K RAM Std. 512K Max. 1 or 
2 Built-in 1.25 MB Disk Drives. Multi-user capability. 
W/1 Drive $4399.00 W/2 Drives $5099.00. Call for 
low pricP~ 011 r 1tlwr RS Pqu1 p. 

CORVUS** 

HARD DISK DRIVES 

Call for pri< c·~ on S-'10-20 MB Hard Disks. We hav<' 
thP nPw COROOS opPrating systc>m which 
cnahlPs you tr) add a Hard Disk to TRS -80 · Mod 11 
,-,.ith littlP or no modifi< ati<ms to your software>. 
NEWDOS-80 and OASIS opc>rating syslPms also 
ava1lahh>. hrll ~<'rv1e<' ior CORVUS· · ,md 
TRS-8!l'<; · 

In business 27 years at the same location 

.Radie .RancA Jno. ...-140 

CPrl Clwc k Route 3, Radio Rillnch Airport 
l.1''11"" Ck. Polo, Illinois 61064 

Call Toll Free 800-435-8310 In Ill. Call 815-946-2371 
[ (,1C l4•1l111tl.. [, 1m!~ ( 11rp 

MICRO 

MOONUGHTER 


NEWSIE11ER 

The ONLY publication devoted exclusive
ly to helping you create, build, and main
tain a home-based business using your 
micro-system. SUBSCRIBE NOW to what 
may be the most important publication in 
YOUR FUTURE! 

1 Year (12 issues) only $25 U.S., $29 
Canada, $35 World Wide 

J. Norman Goode, Publisher 

Micro Moonlighter Newsletter 
2115-M Bernard Avenue• Nashville. TN 37212 

Visa and Mastercard welcome. Send account number and 
expiration date. 

D Visa Acct# ------- Exp --- 

D MIC Acct # Exp. --- 

Name _________________ 

Address ________________ 

City______ St. __ Zip - -- 

..-270 

.... see List of Advertisers on page 354 

PRACTICAL• ORIGINAL• SINGULAR• SUPERB• UNUSUAL 
•

REF'WARE THESAURUS "" 
~ INNOVATIVE INSTANT WORD-FINDER :fZ
0 	 ~ 
0 WHAT'S THE BEST WORD??? :r> 
~ How many times have you racked your brain for 1ust the right word ~ 
0.. when wriling an important le1ter. report, or article? How many hmes have 0 
~ your ideas been misunderstood because the words you used didn 't express • 
• your thoughts clearly and accuratefy? ::JJ 
>- Now. by using the remarkable new REFWARE THESAURUS programs, ~ 
ti: your computer can speedi ly fond those words that are on the top of your :r> 
z tongue but that you can't quite re member al IM m oment . And it te ll s you :;g 
• how to spell them! 7' 

W Jusl slop a REFWARE THESAURUS disk in to your disk drive Then type ~ 
...I 1n your sentences or paragraphs The computer w i ll qu ickly offer a variety r 
~ of alternat ives, rety ping your sentences or paragraphs wi th substi1ule '!' 
1- possibilities chosen from Its mull1·thousand word vocabulary . 11 d isplays C: 
0 lhe revised sentences on yo ur m onilo r or types them on your printer as you cn 
:'. ~~~~~~~ :~;~asts~~uw~~~ ::i~l~t~1~L~v~~=~~0c~~;se the one that most ac· ~ 
~ po:he~ r~;~~~ti~~~~u~!~:~~! !~dE!t~:y~~~r~~~':~s~r~:gt~h~,:~~~~ a~~ i 
....1 writing or speaking . m 
;;:: In addition to the specific programs capable of substituting suggested :r> 
VJ alternate words for n ouns and adjectives. REFWARE THESAURUS Bulld•r Z 
• enables engineers, physicians, lawyers, educalors. businessmen. authors, ZQ and other professionals and specialists to develop their own ond,.idually C> 
a:: tailored vocabularies of hard·to-remember techo1cal words. ~ 

~ REFWARE THESAURUS Ad]•clivH 1.0 ';° 
::> 6,200 adiectives assist you on choosing the most accurate modifiers 
(/) 1n your ads. letters. reports, and speeches 31:. 
>- REFWARE THESAURUS Noune 1.0 	 0 

~ 

Z: 5,200 nouns suggest alternates for the names o f persons, places. things, ~ 
:;:: and Ideas that you use on your writing and speaking . :r> 
0 REFWARE THESAURUS Sulld•r 1.0 :!j 
~ Series of eight utility programs enables the user to develop special1Zed • 
cn computer thesaurus disk programs of hard-to-remember technica l words ~ 
Ci and their alternates for personal use. Functions independent ly of Ad jec· C> 
a: tives aM Nouns programs. 	 ::!: 
'!" REFWARE THESAURUS UHr'• M9nu•la: Complete descript ions of use of ::!! 
a:: each of the above programs. Included at no addit ional charge wilh each or ~ 
W program disks listed abo ve . If ordered separate ly, price of manua l is deduc- z 
~ tibia from later o rder of program d isk . ; 

~ MINIMUM Syetem RequlrlKI TRS 80" Mod I or Mod Ill 48K with two d isk drives. 3::: 
w ·A Trademark of Tandy Corporation 	 J> 
...I 	 ];I 
CO Credi! card orders phon• (914) 238-8896 <er: 	 m3 	 QDeafer "!9.i!.!!!.e_s 1nv;ted. 

::: -------------- ---------- -- ~ 
z REFWARE' Reference software d 1v1s1on David C Whitney Assoc1a1es . Inc •P.O. Box 451 . Chappaqua, NY !0514 .,... 114 ~ ·A 1rademark of Dav'd C. Whitney Assoc ~ates . Inc...I 0 
j'.i5 Specify Mod I ( 1or Mod Ill ( t z 

c
Q m

Oty Order No. 	 Unit Price Total :a 
"11 

...I 
• c:1001AT Adfect ives t.D S39.9S r er: 

(3 2001RT Nouns t.O $39.95 0w 

"' 
--- Q.. c: 

500tAT Builder 1.0 S149.95 
-• ~ "' 

~ 

6001RT J>User's M1nual Adj S9.95> z:c 
S!5002AT Ua.r'a Manual Noun1 $9.95 

0 
Ii'. 

---- z 
Cl6003RT User's Manual Builder $14.95~ •-----~ m w ><

1-	 Sales tax (N Y state residents onlyl ~ - --- 0cr: mPostage and handl in g $ 3.00 	 r 
r 

a:: 
...:. m(/) 

Enclosed 5 I )Check ) Money Order TOTAL $ 	 za: 	 t ...ji: Bill . IV1sa ( ) MasterCharge 

•w Card# . z 
> r

0 

~ Exp Date . lnlerban!\ # e: 
CfJ...I

ffi Signatu re . 	 <m 
Q.. 	 • 

~ Name 	 Phon e 1 ~ . 
a:: Address 	 0 

~ 

w 	 :c 
> 	 r-
w City . . Stale 2 1p m 
~ Mailed Forst Class. but allow J to 4 weeks for delivery . no C 0 D orders ~ 
•AH11:10M.3Sl\#l:ld • 318\f)ll:l\fv-.131:1 • ln:llll)IS • 318\#nl\#flNI • 

80 Microcomputing, May 1982 • 331 



EDUCATION 

(~) 
LOAD 80 

Make multiple choice, truewfalse, short answer or completion tests for 
your students. 

Time to Make 'em Sweat 


Robert L. Hawkes 
Berwick Academy 
South Berwick, ME 03!i08 

Richard Eckert's article 
"Qulzmaster" (80 Microcom

puting, June 1980) prompted me 
to write a program I needed to flle 
storage for multiple choice ques
tions for a course I was teaching. 
I expanded the idea of random 
access disk files to other types of 
test item storage, various print 
formats and item editing. The 
program stores multiple choice 
(MC), completion (COM), true-
false (TF) and short answer (SA) 

questions. 

Fiie Names 

The file names have a stan
dard format and an extension 
holds the key to the test format. 
The last letter of the extension 
keys this. The MC extension 
gives one test format while the 
SA, TF, and COM extensions use 
another format. An example of a 
file name would be PSYCH161MC. 

Three Program Options 

The write option stores test 
items on the fife in two available 
formats. The first , for multiple 
choice items, stores the text of 
the question, the letter of the 
correct answer and an appro
priate chapter number. The text 
may be 253 characters. Al· 
though Basic accepts only up to 
240 characters you may edit in 
additional characters later. An 
example of a multiple choice 

The Key Box 

Basic Level II 
Model I 
32K RAM 
TRSDOS 
Line Printer I 

ITEM #3 
TEXT? JAMES B. WATSON IS OFTEN CALLED THE FATHER OF • ••• 
A) PSYCHOLOGY 
B) BEHAVIORISM 
C) HUMANISM 
0) GESTALT PSYCHOLOGY 

LETI"EA OF CORRECT ANSWER? B 
CHAPTER NUMBER? 1 

Fig. 1. Multiple choice example 

ITEM 130 

TEXT? JAMES B. WATSON IS OFTEN CALLED THE FATHER OF• ... 


CORRECT ANSWER? BEHAVIORISM 


Fig. 2. Completion example 

ITEM 116 

TEXT? THE AREA OF A CIRCLE WITH A RADIUS OF 8 IS '••' 


CORRECT ANSWER? 64 Pl 


Fig. 3. Short answer example 

ITEM 119 
TEXT? THE SIDE OF A RIGHT TRIANGLE WHICH IS OPPOSITE THE RIGHT 
ANGLE IS CALLED THE HYPOTHESIS. 

CORRECT ANSWER? FALSE 

Fig. 4. True/False example 
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question is in Fig. 1. Remember 
to use the down arrow to go 
from one line to the next. Use 
the Enter key only when you 
have completed the text. 

The other format stores 200 

text characters and a 20 char
acter correct answer. Figures 2, 
3 and 4 show these item types. 

Three read options print the 
test items. 

•Dump prints test items in
cluding answers on the video 
screen in blocks of two multiple 
choice items or f lve general items. 

• LDUMP prints test items 
including answers on the line 
printer at a rate of seven items 
per page for multiple choice and 
25 items per page for other item 
types. 

• LPRINT prints test items 
without answers on the line 
printer in an appropriate testing 
format. Printings are available 
with an answer blank for each 
item or with instructions to use 
a separate answer sheet. All 
read options delay printing each 
item. The program reads each 
item into a buffer before printing 
it. This supplies the printer with 
the needed characters and no 
string of blanks tor unused 
fielded characters. Use the Edit 
option to change individual test 
items. After the selected item 
has been displayed you may 
choose to fix or replace part or 
all of the item. 

The following Edit functions 
are available when you select 
the fix option: The space bar 
moves to the next character; C 
changes the next character; D 
deletes the next character; l al 
lows an insert of one or more 
characters. To escape the in
sert, press the @ key. Pressing 
@ proceeds to the end of the 
item and restores it to the file 
with no further corrections. X ex
tends the item. 

When you select the replace 
option, the program discards 
the old item and requests an en
tirely new item to replace it. 
These Edit functions are like 
those in Level II Basic but not as 
comprehensive. • 

Robert Hawkes, previously an 
instructor in math and psychol
ogy, currently teaches computer 
programming. 

Program Listing 

1'HI REM TEST ITEM FILE PROGRAM 
lllil REH R. HAWKES 
120 REM BERWICK 
130 

140 

150 

160 

170 

180 

190 

200 

210 

220 

230 

240 

250 

260 

270 

200 

290 

300 

310 

320 


REM 1981 

CLEAR 1000:DIH A(l00) :CLS 

INPUT"NAME OF FILE";F$ 

TF$=RIGHT$(F$,l) 

INPUT"DO YOU WISH TO (READ)

IF ZZ$="EDIT" THEN 1720 

IF ZZ$="READ" THEN 560 

IF ZZ$="WRITE" THEN 220 

PRINT"REDO":GOTO 170 

GOSUB 1540 :N=LOF(l):CLOSE 

PRINT"LAST RECORD NUMBER IS";N 
GOSUB 1570 

N=N+l 

CLS:PRINT"ITE'.M t:";N 

IF TFS="C" THEN 340 

IF TF$="M" THEN 460 

IF TF$="A" THEN 460 

IF TFS="F" THEN 460 

PRINT:PRINT"ANOTHER 

IF YN$="Y" THEN 250 


330 GOSUB 2680 


ACADEMY, SO. BERWICK, MAINE 

OR (WRITE) OR (EDIT)";ZZ$ 

ITEM? YORN? ":GOSUB 2070 


340 REM WRITE MC TEST 

350 LINE INPUT"TEXT? ";B$ 

360 INPUT"LETTER OF CORRECT ANSWER"1C$ 

370 INPUT"CHAPTER NUMBER";D 

380 PRINT:PRINT"IS ITEM OK FOR STORAGE? 

390 IF YN$="N" THEN 260 

400 GOSUB 1540 :GOSUB 1550 

410 LSET T$=B$ 

420 LSET L$=C$:LSET CN$=HKI$(D) 

430 PUT l,N 

441! CLOSE 

451! GOTO 310 

460 REH WRITE OTHER TESTS 

470 LINE INPUT"TEXT? ";B$ 

480 IN~UT"CORRECT ANSWER" •AS 

490 PRINT:PRINT"IS ITEM ot 
500 IF YN$=•N• THEN 260 

510 GOSUB 1540 :GOSUB 1560 

520 LSET T$cB$:LSET AN$cA$ 

530 PUT l,N 

540 CLOSE 

5513 GOTO 3113 

5613 REM READ 

570 CLS:PRINT.lNDlCATE THE 

580 INPUT"(DUMP) OR (LDUMP)

590 IF TR$ ="DUMP" THEN 630 

600 IF TR$="LDUMP" THEN 050 


~OR STORAGE? 

Y ORN? ":GOSUB 2070 


YORN? ":GOSUB 2070 


FlLES 
TYPE OF READ WANTED" 

OR (LPRINT)"1TR$ 

610 IF TR$c"LPRINT" THEN 1070 

621! PRINT"REDO":GOTO 500 

631! CLS:PRINT F$ 
6413 GOSUB 1541! :NcLOF(l) :CLOSE 
651! IF TF$c"C" THEN 750 

661! FOR !cl TO N 
670 PRINT I1") "; 
6813 GOSUB 1541! :GOSUB 1561! :GET l,I1CLOSE 
690 GOSUB 1580 

70a PRINT "ANS: ";AN$ 
710 IF I/5cINT(I/5) THEN INPUT"PRESS ENTER";Z$:CLS 
720 NEXT I 

730 PRINT : INPUT"END OF FILE 
740 GOSUB 26 80 

750 FOR I=l TO N 
760 PRINT I;") "., 
770 GOSUB 1540 :GOSUB 1550 :GET l,I:CLOSE 
700 D=CVI ( CN$) 
790 GOSUB 1580 

000 PRINT "ANSWER - ";L$,"CHAPTER t"1D 

010 IF I/2=INT(I/2) THEN INPUT"PRES6 ENTER";Z$:CLS 

820 NEXT I 

030 PRINT : INPUT"END OF FILE PRESS ENTER";Z$ 

840 GOSUB 26 80 

850 REM LDUHP 

860 GOSUB 1640 

870 LPRINT F$ 

800 GOSUB 1540 :NcLOF ( l):CLOSE 

090 IF TF$="C" THEN 981! 

900 FOR !cl TO N 

910 LPRINT I;")"; 

921! GOSUB 1541! :GOSUB 1560 :GET l,I:CLOSE 

931! GOSUB 1610 

940 LPRINT TAB(55) "ANSWER: ";AN$ 

950 IF I/30=INT(I/ 30) THEN LPRIN'l' CHR$(12) :LPRINT F$:LPRINT• " 

960 NEXT I 
 Program continues 
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COP1PUTER r.AP1ES 
TRS-80 l10DEL 1/3 16K LEVEL 11 
TRS-80 16K COLOR AND SK PET 

DEP10NST RATION PROGRAM "FROG RACE" COMES 
ON CASSETTE WITH A FIJLL REFUND COUPOH 
TO USE ON YO UR NEXT OROER. 
FROG RACE CASSETTE S3. WITH CATALOG 

DUO-PAK'S AR[ SlO DOLLARS EACH . 

HO. PGH SIDE 1. ........... PGP1 SIDE 2 
1 GONE FlSHING • •••• • ••• CON CENTRAT!ON 
2 CRAPS ••••••• • , •• • .' • • •• SLOT-MACHINE 
3 STARSHlP • • •• • •• • ••• SHERLOCK HOLP1ES 
4 TANK ATTACK •••••••• • ••• ASSOClATION 
5 NUMBER GUESS ••••• ••• ••••• DICE ROLL 
6 IN-BE"fljHN •••••• ••• •• •• •SHELL GAME 
7 SAFARI. ••••• • ••••••••••• STARSHI P-2 
8 HORTAR BATTLE. ••••••••• ••• •• PUZZLE 
9 TEASER •••••• • •••••••••••••••• HOUSE 
10 PT BOAT • •••••••••• • •••• TURTLE RACE 
11 CHEK-CHES ••••••••••••••• STARSlll P-3 
12 THINK •••••••• • •••••••. LUCK & LOGIC 
13 TREASURE ISLANO •••••••••• ••• RESCUE 

SHIPPED lST CLASS MAIL PPO. - NO COD'S. 
SPECIFY WflAT COMPUTER YOU HAYE. 

B. 	 ERICKSON P. O. BOX 11099 
CHICAGO, IL 60611 ...-:111 

TRS-80 

COMPUTER 

DISCOUNTS 
• Factory Direct 
• Best Prices Anywhere 
•No Out-of-State Taxes 
•Full Radio Shack Warranty 
•Free Price List 

SCOTT TASSO 
Owner 


Radio Shack Associate Store #7053 


175 E North Delsea Drive 
Vineland, N.J. 08360 

600·257-0426 
NJ 809-691-7100 ~5 1 0 

"COMPUTER ACC ESSO RIES OF ARIZONA PRESENTS" 
PROOUCTS FOR THE 

"TRS- 80* COLOR COMPUTER" 

0,,,.1' ""•'1' d"•o?r '" lPf.lt)'-1 PFl:O::il=IAl,AS • :; _..,,,, /1~ ~" •1!1 
,..,, . ,, ~ mf'r1,.:=r,. ,. ,, • ;'~(' • Atl'::lf.. ~' ""'","''.l ..p1 '·'" 
~ •1d 11lf'EPROU .,r,n~"' r )/~~- 1 •-•Pr' '' '''""'' ,.nl •~ O:: I 
P1nqr•1r rrl'"'C.'r t.l?~ •s t·.•·· ' • 1•. u; <10~ l:C• • ... ...... '), I H'AC • 
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Program continued 
9·10 GOSUB 2680 
980 FOR I=l TO N 
990 LPRINT I;•) "; 
1000 GOSUB 1540 :GOSUB 1550 :GET l,l:CLOSE 
1010 D=CVI(CN$) 
1020 GOSUB 1610 
1030 LPRINT"ANSWER - ";L$,"CHAPTER t - ";D:LPRINT" " 
1040 IF I/B=INT(I/8) THEN LPRINT CHR$(12):LPRINT FS 
1050 NEXT I 
1069 GOTO 2680 
1079 REM FORMAL LPRINTS 
1080 CLS:INPUT"HOW MANY TEST ITEMS NEEDED";NN 
1090 FOR I=l TO NN 
1100 PRINT"INPUT RECORD t";I; 
1110 INPUT A(I) 
1120 NEXT I 
1130 GOSUB 1649 
1149 CLS:PRINT"IS THIS PART OF 
70 
1150 IF YN$="Y" INPUT"WHAT IS 
1160 INPUT" IS THERE A SEPARATE 

A LARGER TEST? YORN? ":GOSUB 20 

THE PART NUMBER"; DB 
ANSWER SHEET? 

1170 IF YNS="Y" THEN LPRINT "PART";D8;") "; 
1180 IF TFS="C" THEN 1209 
1190 GOTO 1379 
1200 REM MC FORMAT 
121B IF AS$<>"YES" THEN 1250 
1220 LPRINT "ON THE ANSWER SHEET CIRCLE THE 
1230 LPRINT TAB(8)"CORRECT ANSWER FOR EACH." 
1240 GOTO 1279 

YES OR NO" ;AS$ 

LETTER OF THE" 

1250 LPRINT"INSERT IN THE PARENTHESIS THE LETTER OF THE" 
1260 LPRINT TAB(8)"CORRECT ANSWER FOR EACH.• 
1270 LPRINT" " 
1280 FOR I=l TO NN 
1290 LPRI NT I ; " ) " ; 
1300 GOSUB 1540 :GOSUB 1550 :GET l,A(I) :CLOSE 
1310 GOSUB 1610 
1320 IF AS$<>"YES" LPRINT TAB(59) I;") ( ) " 
1330 IF I/8=INT(I/8) LPRINT CHR$(12):GOTO 1350 
1340 LPRINT" " 
1350 NEXT I 
1360 GOSUB 2680 
1379 REM 	 PRINT FORMAT (OTHER) 
1380 IF ASS<>"YES" THEN 1429 

1390 LPRINT"ON THE ANSWER SHEET PLACE THE PROPER ANSWER FOR EACH 


1400 LPRINT TAB(B)"QUESTION IN THE PROPER BLANK." 

1410 GOTO 1449 

1420 LPRINT"PLACE IN THE PARENTHESIS THE PROPER ANSWER FOR" 

1430 LPRINT TAB(8)"EACH QUESTION." 

1440 LPRINT" " 

1450 FOR I=l TO NN 

1460 LPRINT I;") "; 

1470 GOSUB 1540 : GOSUB 1560 :GET l,A(I) :CLOSE 

1489 GOSUB 1610 

1499 IF ASS<>"YES" LPRINT TAB(60) I; "I ( 


) ":GOTO 1510 
1509 LPRINT" • 
1510 PK=PEEK(l6425) :IF PK>60 LPRINT 
1529 NEXT I 
1530 GOTO 2680 
1540 OPEN"R",l,F$:RETURN 
1550 FIELD 1,2 AS CN$,l AS L$,253 AS 

CHR$(12) 

T$:RETIJRN 
1560 FJELD 1,200 AS T$,20 AS AN$:RETURN 
1570 FOR WT=l TO 1200 : NEXT WT:RETURN 
1580 LS=INSTR(T$," ") 
1590 IF LS<>0 M$=LEFT$(T$ 1 LS) 
1600 PRINT M$:RETURN 
1610 LS=INSTR(T$," ") 
1620 IF LS<>0 M$=LEFT$(T$,LS) ELSE MS=TS 
1630 LPRINT MS:RETURN 
1640 REM PAPER 
1650 CLS:PRINT•rs LINE PRINTER ON? y OR N? 
1660 IF YNS="Y" THEN 1680 
1670 PRINT"PLEASE TURN IT ON":GOTO 1650 
1680 POKE 16425,l 
1690 CLS:PRINT"POSITION PAPER PROPERLY" 
1700 INPUT.PRESS <ENTER> WHEN READY";ZM$ 
1710 RETURN 
1720 REH EDITS 
1730 INPUT"ITEM NUMBER";V:MS="" 
1749 IF TFS="C" THEN 1760 

":GOSUB 2070 

1750 GOSUB 1549 : GOSUB 1560 : GET l,V:CLOSE : GOTO 2179 
1760 GOSUB 1549 :GOSUB 1550 :GET l,V 
1770 D=CVI(CN$) :CLOSE 
17 80 PRINT T$ 
1790 PRINT"ANS-";L$,"CHAPT f -";D 
1800 PRINT •rs ITEM OK? y ORN? ":GOSUB 2070 
1810 IF YN$="Y" THEN 2490 
1820 PRINT"INDICATE THE TYPE OF EDIT WANTED" 
1830 INPUT"(ITEM) OR (TEXT) OR (OTHER)";ES$ Program conttnues 
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Program continued 

1840 IF ES$="TEXT" THEN 1960 
1850 IF ES$="ITEM" PRINT"DO OTHERS FIRST":PRINT 
1860 PRINT"INDICATE (OK) OR MAKE THE CORRECTION" 
1870 PRINT"ANS -";L$;:INPUT" OK";OK$ 
1880 IF OK$<>"OK" LSET L$=0K$ 
1890 PRINT"CHAPT t -";D;:INPUT" OK";OK$ 
1900 IF OK$<>"0K" THEN D=VAL(OK$) :LSET CN$=HKI$(D) 
1910 GOSUB 1540 
1920 IF TF$="C" GOSUB 1550 ELSE GOSUB 1560 
1930 PUT l,V:CLOSE 
1940 IF ES$<>"ITEM" THEN 2490 
1950 REH • EDIT TEXT (MC) 
1960 PRINT"TEXT CORRECTION:":INPUT"(FIX) OR (REPLACE)";FR$ 
1970 IF FR$="FIX" THEN 2120 
1980 LINE INPUT"TEXT? ";B$ 
1990 PRINT:PRINT"OK FOR STORAGE? Y OR N? ":GOSUB 2070 
2000 IP YN$="Y" THEN 2040 
2010 INPUT"ANOTHER TRY? YORN? ":GOSUB 2070 
2020 IF YN$="Y" THEN 1980 
2030 GOTO 2490 
2040 GOSUB 1540 :GOSUB 1550 
2050 LSET T$=B$:PUT l,V:CLOSE 
2060 GOTO 2490 
2070 REM INKEY$ ROUTINE FOR YES OR NO 
2080 YN$=INKEY$:IF YN$="" THEN 2080 
2090 IF YN$<>"Y" AND YN$<>"N" THEN 2080 
2100 RETURN 
2110 REM FIX MC 
2120 LS=INSTR(T$," ") :GOSUB 2320 
2130 GOSUB 1540 :GOSUB 1550 
2140 LSET T$=M$:PUT l,V 
2150 CLOSE 
2160 GOTO 2490 
2170 REM EDIT OTHER TESTS 
2180 PRINT T$ 
2190 PRINT AN$ 
2200 INPUT"IS ANSWER OK";YN$ 
2210 IF YN$="YES" THEN 2240 
2220 INPUT"NEW ANSWER";A$ 
2230 GOSUB 1540 :GOSUB 1560 :LSET AN$=A$:PUT l,V:CLOSE 
2240 PRINT"IS TEXT OK? Y ORN? ":GOSUB 2070 
2250 IF YN$="Y" THEN 2300 
2260 LS=INSTR{T$," ") :GOSUB 2320 
2270 GOSUB 1540 :GOSUB 1560 
2280 LSET T$=M$:PUT l,V 
2290 CLOSE 
2300 GOTO 2490 
2310 LS=INSTR(T$," ") 
2320 FOR II=l TO LS 
2330 A$=MID$(T$,II,l) 
2340 IF I$="@" OR I$="X" THEN 2440 
2350 IF II=l PRINT "*"; 
2360 I$=INKEY$ 
2370 IF I$="" THEN 2360 
2380 IF I$=" " THEN 2440 
2390 IF I$="C" GOSUB 2530 :GOTO 2440 
2400 IF I$="@" THEN 2440 
2410 IF I$="I" GOSUB 2600 :GOTO 2440 
2420 IF I$="D" GOSUB 2570 :GOTO 2470 
2430 IF I$=";" THEN 2480 
2440 M$=M$+A$ 
2450 PRINT A$; 
2460 IF I$="X" AND II=LS-1 THEN GOSUB 2600 
2470 NEXT II 
2480 RETURN 
2490 CLOSE:PRINT:PRINT "DO YOU WANT ANOTHER EDIT? Y ORN? ":GOS 
UB 2070 :M$="":I$="" 
2500 IF YN$="N" THEN 2690 
2510 M$="":I$="":CLS:GOTO 1720 
2520 END 
2530 REM CHANGE THE LETTER 
2540 A$=INKEY$ 
2550 IF A$="" THEN 2540 
2560 RETURN 
2570 REM DELETE A CHllRACTER 
2580 A$="" 
2590 RETURN 
2600 REM INSERT ROUTINE 
2610 OS=INKEY$ 
2620 IF OS="" THEN 2610 
2630 IF OS="@" THEN 2670 
2640 PRINT 0$; 
2650 MS=M$+0$ 
2660 GOTO 2610 
2670 RETURN 
2680 REM MORE? 
2690 CLS:PRINT"DO YOU WISH FURTHER WORK ON THIS FILE? Y OR N? " 
:GOSUB 2070 
2700 IF YN$="Y" THEN 160 
2710 END 

-NEW
woRo PROCESSING 

STATIONERY 

CLEAN-EDGE CONTINUOUS 

TRACTOR FEED LETIERHEAO 


NO PIN HOLE EDGES 


CUT SHEET APPEARANCE 


REASONABLE COST 

BLACK OR COLOR PRINTING 

VARIETY OF PAPERS 

OFF THE SHELF DELIVERY 

PRICE & SAMPLES 

RABCO ENTERPRISES 
806 FREEDOM CIRCLE 

HARLEYSVILLE, PA 19438 

COLORTERM 
The Color Cornputer·as an intel I igent terrnina I 

with 51 or 64 columns by 21 lines 


plus true !o...ercasel All done in software. 


Any data format-16Kor32K-300or 110Baud 


Pr int and save host data to cassette 


Encode data for siecure storage 


User pr og rammable hys 


.,..332Much more! 

. . very impressed .. :·~ The Rainbow 

$34.95(U. S .) 40.95 {Canadian) 

M.0.,VISA, M /C (include expiry) 

MARTIN CONSULTING, 94 Macalester Bay 


Winnipeg, Man. R3T 2X5 CANA DA 

"T'.M. of randy Corp. 

for POCKET COMPUTERS 
Game Pac 1: OLD FAVORITES 

Five proven games, updated with exciting new fea 
tures. Fun for all1PLANET-land on any pl3net. ZILCH· 
Bagles, 1-9 digit numbers. HILO-Ntfty ms1on of Sl<irs. 
COINS-Computer "learns" to win. WINNER-You lose1 
Includes complete notes and listings $9. 

with cassette $14. 
BEGINNERS GUIDE TO PROGRAMMING 

the Sharp/Radio Shack Pocket Computer 
It's fast, fun and easy. You'll understand every word 

and be amazed how easily you progress. No other 
method brmgs positive resulls so quickly $19. 
YOU AND YOUR DOLLARS: ALL ABOUT INTEREST 

99 basic questions answered with 17 dynamite pro 
grams. Includes variable and fixed rate home loans. 
Also annu ities, present and future value, notes and 
contracts. cash flow analysis and much more. $19. 

with cassette $33. 
tRemtt in U S. lunds. 11.dd $2 1-01 i1rs1 <:las5 oe11ve1y Add S3 11 -Outside 
lJ S_ Cal1I add 61-: sales tax ) 

AND WE HAVE OTHERS! For a copy of our catalog, 
circle our number on your bingo card or write directly. 

HANCO Software (formerly XCEL) 
P.O. Box 4772H, Sylmar, CA 91342 
(213)367-4366 ..-370 
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edited bv John P_ Mello Jr_ 

Color these NJ second graders TRS-80 

by Kerry Leichtman 

80 Micro stall 

As the Color Computer finds a home in schools across 
the country, more and more applications are being 

aimed at secondary and college students - a situation that 
concerned elementary teacher Marilyn Scarnaty of Bloom
field, NJ. So she decided to do something about it by 
writing computer programs for her classes. 

" Many of the teaching packages sold 
glance over the younger students in favor 
of older kids," she said. "There should be 
more elementary school programs." 

Scarnaty teaches second grade stu
dents designated as slow learners at 
the Kentopp School in East Orange, NJ. 
She has had success with her students 
using programs she wrote for the Color 

Computer. 
Two years ago representatives from 

Radio Shack visited the East Orange 
school district and demonstrated the 
Model l's teaching abilities. The district 
was impressed enough to send a few 
teachers to Radio Shack to learn more 
about educational computer uses, and to 
buy six Model l's. But, Scarnaty said, it 

didn't go much further. Sometime later, 
the school bought a 16K Color Computer. 
Scarnaty took the computer home and ex
perimented with it. Soon after, she bought 
a 4K machine for herself. 

"Vowels are hard for chiidren to 
comprehend," she told 80 Micro in a 
telephone interview. "So once I got the 
hang of it, I started to write programs to 
help me teach them to the children." 
Elementary math concepts are also dif
ficult to grasp, so she wrote programs on 
this subject too. 

The kids love it. she said. Questions are 
put to them in multiple choice form. A 
right answer displays a happy face before 
asking the next question. The concept is 
constant reinforcement. " If a wrong 
answer is given, the program goes back to 

photo by Don Cohen of East Orange Record 

Marilyn Scarnaty guides a student through a lesson on the Model I. 
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EXPENSIVE - The LNW ...• 
System Expan.-:ion /J and built-in ·-~~·::.}';:_..,.," 
comes with a full :l2K of 200ns RAlvf;.-/_,~:: · · 
RS2:12c- 20 MA current loop serial interface. 
That's for starters. Next, com;ider our heavy gauge 
steel case, power indicator lamp, gold-plated 
connectors, FR-2 glass epoxy circuit hoard with 
solder mask and silk screen legends. Then there is 
the parallel printer port, screen printer port, real 
time dork, and extra heavy duty on hoard power 
supply with over current protection , over voltage 
protection and thermal shutdown. If that 's not 
enough then there is the floppy disk controller, 
guaranteed operation at a 4MHz CPU 8peed and 
our 6 month warranty. Every one of these features 
is 8TA:\lDAR/J. This is true system expansion. 
You get every 'expensive' feature without 
spending more. 

CHEAP - Our price is $399.95. Any way you 
compare, features or price, LNW's System 
Expansion // is the clear winner. The LNW 
System has heen field tested for over two years 
with thousands of users. It works with any DOS. is 
100 ' , TRS-80 Model I compatible and it works 
'right out of the box'. If there is any doubt in your 
mind as to whether you should huy ours or the 
'other guys'. just ask an LNW owner! 

WE ARE #1 - Numher one in price, features , 
reliability, performance and delivery. LNW is 
committed to 'expensive ' features and quality at 
reasonable prices. LNW is committed to support, 
thorough documentation, and reliahility. 

LNW Research Corp 

2620 WALNUT Tustin, CA. 92080 v32 
(714) 641-8850 (714) 544-5744 

• 


This has made us the number ont' 

manufacturer ·: . of system expam,ion units 
and acc-essories for the Model l computer. 
EXPAN"·3TON OPTION 8-inch drive capability 
is as easy as plugging in the J,NJ)ou blf'r .?/H 
option*. Now you can have any combination of 
single- ur double -densil)', single- or double-sided , 
8"• and/or 5" disks on-line! 8-inch disk storage 
increased tu ;)91 )60 h~·tcs Ti-track single - ~ided . 

double-density or L.18:2 ,7:20 hytes - 71-tra('k 
double-density, double-sided. 

The LNDou bi f'r '8 unique fi/8 switch allows :vou 
to hoot from 5- or 8-inch system disks and it's 
accessible from outside tht:> interface. The :52Hl.9ii 
f,N /)uub!Pr S/H comes with a double-density disk 
operating system (DOS + :l.:t9). rnmp/elt' with 
BASIC and utility programs.. . ready to run your 
software. 
Ea<"h of your present 40-track, single-sided 5-inch 
drives will store up to 184.:120 bytes (formatted 
st.ora!(e) - that's an 80 '',. increase in storage 
capacity for only half the rnst of just one disk 
drive. With three 8-ineh double-density, 
double -sided drives .\'Ollr Model I will have :t7i'J 
!vlegahytes of online storage that's more storage 
than a Model II or Model lfl' 

·1-r· dr1v1· u 1H·ratiu1l r~·qu i rt • :-. :-.rH· t · 1;d <' u li lt•, H" 
do ul il 1· rlc·n..,ity rr.q uirP!' :i,.~,r, \1 H 1 <' Pi ... pecct- "p 
mndifil'ltt irtn \1 r LN\\·-~o -I MH1 \'nrlllHllt- r. 
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TEACHERcontinued 
the first question, so the student can work 
his way up to the one h~ got wrong," Scar
naty explained. After successfully com· 
pleting a drill, the student is treated to a 
tune played for him by the computer. (See 
program listings.) 

Although Scarnaty has just recently in
troduced the Color Computer to her sec· 
ond grade students, she has already 
documented its success with hard to 
dispute facts. Two weeks prior to a week 
long vacation she had her students work 
with her verb agreement program: the dif· 
ference between usages of is and are, was 
and were; and her affixes program: proper 
use of the suffixes ed, sand ing. 

The first thing she did with her students 
the Monday morning after vacation was 
test their comprehension on these skills. 
No review was given. The 20-question test 
was on paper and they had to write their 
answers in with pencil. " I was looking for 

70 percent mastery," Scarnaty said, "and 
the entire class achieved 72 percent or 
better." In fact, only two students scored 
as low as 72 percent. Four students got all 
the questions right, three scored 96 per
cent, two 92 percent, one 88, two 84, three 
80 and the remaining tour 76 percent. 

Did the students just happen to get 
lucky? To find out, Scarnaty gave them a 
second test. "Just for comparison," she 
told 80 Micro, " I checked their addition 
and subtraction with regrouping , which 
was not computerized. We had been work· 
ing on this for almost two months. They 
forgot what to do." 

Not only are the children learning 
through the computer, but its presence is 
improving their classroom behavior. 
"They know if they misbehave, they're not 
going to be allowed to get a turn at the 
computer," Scarnaty said. 

Scarnaty has become a believer in the 
computer's place in the classroom. She 
has given workshops and demonstrations 

for other teachers and is hoping they and 
school administrators will take notice of 
its capabilities. "They put money out for 
things that don't work," she said. "The 
computer works. You don't finish with it 
and throw it away, you use ii again and 
again. It will last for quite a while." 

Scarnaty thinks it 's unfortunate that 
some teachers see micros in the class
room as threats . " I use it as a 
supplement, " she said. "Instead of get
ting one lesson across in a certain 
amount of time, I can get two across." Not 
only that, but teachers are being held 
more accountable for their students' pro
gress. In Scarnaty's opinion, a computer in 
the classroom, rather than a threat, 1s 
more like job security. "With the big stress 
on teacher accountability, teachers are 
looking tor any type of tool to aid them in 
the classroom. I have found the micro
computer to be such a tool. It 's like 
old-fashioned teaching, you ' re just 
drilling them.• 

PROGRAM LISTING 

TITLE:VOWELS PROGRAM WRITTEN BY MARILYN SCARNATY 

S~PLE OF A 5-PART LESSON WRITTEN FOR A 4K COLOR COMPUTER, 

SONG TUNE IS "WHEN YOU WISH UPON A STAR" 


5 PRINT"READ THE SENTENCES AND PICK THE CORRECT WORD" 
10 PRINT" • 
15 PRINT"l.HE WORE A.,,.ON HIS HEAD." 
20 PRINT" • 
25 PRINT"l,BEAD 2.BAT 3,HAT" 
30 PRINT" • 
35 PRINT"PRESS YOUR ANSWER 1,2 OR 3• 
41l PRINT" " 
45 INPUT"PICK THE WORD WITB THE SBORT A SOUND AND PRESS 
ENTER";A 
50 PRINT" • 
55 IF A=l TBEN PRINT"TRY AGAIN":GOTO 15 
56 PRINT" " 
57 IF A=2 THEN PRINT"TRY AGAIN":GOT015 
56 PRINT" " 
60 IF A=3 TBEN GOTO 65 
65 CLS(5) 
70 FOR H=l5T046 
75 SET(H,5,5) 
Bil SET(H,20,5) 
BS NEXT H 
90 FOR V"5T020 
95 SET(lS,V,5) 
100 SET (48,V, 5 ) 
105 NEXT V 
11\l SET(32 ,13 ,8) 
115 FOR H=28T036 
12\l SET(H,16,4) 
125 NEXT H 
130 SET(25,10,3) 
135 SET( 38,lll,3) 
140 INPUT"PRESS ENTER TO CONTINUE";AS 
145 PRINT"2.THE BABY IS VERY •••• • 
150 PRINT" " 
165 PRINT"l,CUT 2.CUTE 3.NICE" 
17 0 PRINT" " 
175 PRINT"PRESS YOUR ANSWER l 2 OR 3" 
180 PRINT" " 
185 INPUT" PICK THE iiORD WITH THE LONG U SOUND AND PRESS 
ENTER" ;A 
190 IF A=l THEN PRINT"TRY AGAIN":GOTO 145 
191 PRINT" • 
192 IF A=3 THEN PRINT"TRY AGAIN":GOTO 145 
193 PRINT" " 
195 IF A=2 THEN GOTO 200 
200 CLS(4) 
205 FOR H=l5T048 
210 SET(H,5,5) 
215 SET(H,20,5) 

22 0 NEXT H 
225 FOR V"5T020 
230 SET(l5,11',5) 
235 SET(48,V,5) 

2411 NEXT V 
245 SET(32,13 1 8) 
250 FOR H=28T036 
255 SET(H,16,4) 
260 NEXT H 
265 SET(25,lll,3) 
270 SET(38,10,3) 
275 INPUT "PRESS ENTER TO CONTINUE";AS 
280 PRINT"HOW MANY DID YOU GET RIGHT?" 
265 PRINT" " 
290 PRINT"l.HAT 2,CUTE" 
295 PRINT" " 
300 INPUT"PRESS YOUR NUMBER RIGHT l OR 2 AND PRESS 
ENTER"1A 
305 IF A=l THEN PRINT"DO OVER":GOTO 5 
310 IF A,, 2 THEN GOTO 315 
315 SOUND89,6 
320 SOUND176, 6 
325 SOUND165,6 
330 SOUND159 1 6 
33 5 SOUND140, 4 
340 SOUND147 ,6 
345 SOUND185, B 
350 SOUND125,6 
355 SOUND193,6 
360 SOUNDl 85, 6 
365 SOUND176,6 
370 SOUND170,6 
375 SOUND176,6 
380 SOUND197,0 
3 85 SOUND204 ,6 
3 90 SOUNDl 97, 6 
3 95 SOUND193 ,6 
4011 SOUND105 ,6 
405 SOUND176,6 
4111 SOUND165,6 
415 SQUND159,6 
420 SOUND147 ,6 
425 SOUND185 1 8 
430 SOUND125,B 
435 SOUND176,9 
440 PRINT" " 
445 PRINT"TYPE CLOAD AND PRESS ENTER" 
450 STOP 
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No home for PO E-Mail 

The information re~olution won't be 

delivered to your d,oor by the U.S. Post
al Service if it follows a recommenda· 
tion in a study by the National Research 
Council. 

In making the recommendation, the 
council-a private organization that con
ducts studies at the request of the tederar 
government-concurred with a policy 
worked out during the Carter administra
tion: An end-to-end electronic delivery 
system departs too much from the basic 
character of the postal service and dupli
cates too closely services being devel
oped in the private sector. 

The council, In the report requested by 
the postal service, recommended the fed· 
eral agency prnmote and develop comput
er-based mail systems to enhance only 
the physical delivery of messages. 

The. postal service's fledgling steps in 
computer-generated mail delivery have 
come under attack from private firms ad
verse to competing in the market with an 
agency ungoverned by the strict rules of 
profit and loss. According to some observ
ers, the firms fear the post office will even
tually monopolize E-mail. 

"On the one hand," the couAcil ob
served, "we see an opportunity for the 
postal service to Improve Its efficiency of 
delivering messages by use of elec
tronics; on the other hand, we see direct 
competition with the private sector for 
this segment of its business." 

The group went on to say: "A solution 
that is being tested in the telecommuni
cations Industry is the fully separate sub
sidiary. Such an approach tends to isolate 
the costs In order to avoid cross subsid
ies, but the solution itself Is not without 
cost. 

"Too great a separation would elimi
nate one of the advantages of allowing the 
postal service to offer electronic mail
the ability to Integrate electronic technol
ogy ·into convent ional mail handHng." 

The report added E-mail should be an 
independent unit within the postal ser
vice with a degr·ee of managerial and 
financial Independence from regular mail 
operations. 

Competition from private firms in the 
E-mail business is accelerating, the report 
said. It maintained If the post office's elec
tronic services are to remain competitive, 
the agency must be able to change its 
rates faster: "It now takes at least eight to 
nine months for the postal service to ad· 
just its rates. Since the commercial com· 
petition Is much more flexible, the postal 

Mail's a whale of a business 

W ith assets of nearly $4 billion, the U.S . Postal Service 
is a big business. 

In 1980, it had 650,000 workers, maintained 39,000 post of
fices, incurred operating expenses of more than l;ll9 billion and 
generated $17 billion in revenues. 

Postal workers handle more mail per employee than any other 
major postal service in the world and-believe it or not-faster 
and cheaper than in most other countries. 

In 1980, 95 percent of the first class mail sent in a local or met· 
ropolitan area was delivered overnight; 86 percent headed for an 
address within a 600 mile radius of origin was delivered within 
two days; and 87 percent outside 600 miles was delivered within 
three days. 

Postal rates in the United States are less than half the rates in 
France. Sweden and Germany; slightly greater than half the rates 
in Great Britain and Japan. 

According to the 1976 RCA study, E-Mail could bring mail costs 
down to $19.50 per 1.000 letters. In 1978, it cost $65 to handle 
1.000 letters. 

However. the National Research Council warned decision
makers to be careful about the RCA study. It predicted E-mail 
would be handling 20 billion pieces of mail within 20 years. a fig. 
ure questioned by later studies. The RCA study also maintained 
that competition from private, end-to-end E-mail providers would 
be insubstantial. 

Not only will competition be fierce , the council contended, but it 
could hurt the postal service's ability to maintain a competitive 
E-mail system: "Since employees of the postal service cannot be 
terminated after six years of service, it could find itself with an 
overstaffed and overpriced national service whose costs are 
higher than those ofcompetitors and cannot be easily lowered." • 

service may find its competitors have a 
six· to nine-month lead." 

The council warned the postal service 
against tying its current experimentation 
to long-range plans. The electronic mail 
system that emerges in 20 years, the re· 
port said, may not bear much resem
blance to the one suggested to the postal 
service in a study done for it by RCA 

"The postal service should concentrate 
its efforts primarily on implementing dis· 
crete services to test and develop the mar
ket ," the council recommended. "How far 
and in what direction electronic mail will 
evolve from these init ial services is diffi
cult to foresee. Hence, the evolution of ser
vices arising out of ECOM or other dis
crete services should not be forced to con

form to some long-term system de
sign . • . in advance ot' operating and mar
ket experience." 

The report also recommended the 
postal service consult with its unions' rep
resentat ives when developing plans for 
E-mail. 

"We wish to emphasize that our con
cern is not that electronic mail alone will 
cause labor problems," the report said, 
"but that its implementation could be de
layed because of cumulative labor prob· 
lems that may, at particular times, require 

. layoffs that cannot be immediately ab· 
sorbed by attrition." 

It went on to note labor leaders " would 
present no serious obstacle to implement

continued 
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ing electronic mail or other postal 
changes. They have_all declared that their 
primary concern is to make the postal ser
vice competitive with alternate methods 
of communication ." 

Not only do the postal unions 
"strongly" favor electronic mail, the coun
cil maintained, but "the unions are impa
tient with the slowness with which the 
postal service has moved." 

"They know," the report said of t he un
ions, "that steady employment for their 
members depends on the continued vi
ability of the postal service. They are pre
pared to accept fewer jobs that may come 
with electronic mail in order to increase 
the postal service's overall ability to main
tain or increase its business. 

"Postal employees and the leadership 
of the postal unions appear to have a gen
uine concern for the welfare of the postal 

service. 
"This is a valuable resource to be devel

oped and used, for it provides the poten
tial for cooperation with and support for 
management in adjusting to electronic 
mail and other changes. 

"The postal service should accept at 
face value the un ions' stated desire to 
contribute to the success of electronic 
mail. Union participation should take 
place in the initial stages, when changes 
are first being considered and planned. It 
should not wait until concrete proposals 
have been developed, thereby effectively 
foreclosing many alternatives and consid
erations. " 

Since the postal service wilt eschew an 
end-to-end electronic system, the report 
noted, the most sensitive material the 
agency's E-mail will be called on to deliver 
will probably be mailing lists, information 
on gross revenues and data on contract
ual actions. In that case, it said, "encrypt

ing all electronic mail should not be given 
a high priority." 

However, the council said: "The postal 
service should establlsh strong Internal 
security procedures for handling electron
ic messages. These procedures should be 
designed to prevent any employee or 
group of employees from browsing 
through the mails, from aggregating the 
mail to any one user, or from extracting 
mailing lists. 

" If the postal service markets commu
nications links as part of electronic mall, it 
should offer to encrypt messages as a 
special service option." 

The council also recommended the 
postal service be exempted from Fed
eral Communications Commission re
quirements to journalize electronic 
mail messages for up to six months. 
"This requirement seems to be an un
necessary threat to personal privacy," 
the report observed.• 

It's a cottage techie's dream 

Writer's guild formed with home in mind 

Acorporate president talking like this 
is a cottage techie's dream: 

Our Ideal, productive environment is 
one where the writer work.s out of his or 
her home with all the office facilities he or 
she needs-space, phone, typewriter
and all the amenities for a relaxed and 
stress-free atmosphere-food, coffee , 
music, tv. In this kind of environment, we 
find writers can be at their best. 

That cottage approach to technical and 
business writing, according to Ronald 
Kandel of The International Professional 
Writer's Guild Inc., enables his Berkeley, 
CA, corporation to "go to a cl ient with 
lower rates than are currently the market 
average, do a better job in a shorter period 
of time and cut costs in many areas nor
mally considered labor intensive." 

" We want lo be the town scribe tor the 
microcomputer industry," Kandel, the 
guild's president, said. "When a user's 
guide says written by the guild on it, users 
will k.now they are in for a treat. " 

He noted the guild is aimed at meeting 
the crying need in the microcomputer 
industry for documentation accessible to 
the lay computer user. "We understand 
the difference between good user manu
als," he said, "which make a contact with 
the user, and bad manuals which don't." 

Kandel began the guild In April 1981 . He 

envisions it growing Into a cottage net
work of mature and experienced technical 
writers, working with their word proces
sors and telecommunicating their docu
ments to the guild. 

According to an essay on the firm, 
here's how the guild works: 

A client contacts the guild. An agent is 
sent to the client to assess his needs. 
The agent returns to guild headquarters 
with the Information he or she has 
amassed and company writers begin the 
project. They can telecommunicate por
tions of their work to the guild and the 
guild can telecommunicate It to the client 
for his or her comments while the project 

is in progress. 
The final product can be sent to a 

client In any form: word-processed final 
draft, camera plates from a phototypeset
ter or as printed documents ready tor 
distribution. 

The guild will not be limiting Itself to 
microcomputer clients. Kandel expects to 
be working in any field where clear com

munications have become vital. 
According to a brochure distributed by 

the guild, It ls looking for a varied 
clientele: 

•Small computer software designers 
needing user manuals and documenta
tion for their packages; 

•Professionals needing office pro
cedures described to their employees or 
clients; 

•Scientists or researchers needing 
editing, proofreading and pollshing of a 
grant proposal or thesis; 

•Small commercial businesses 
needing brochures describing their pro
duct; or 

•Data processing departments 
needing operations manuals for their ap
plications systems. 

Kandel said his venture will be open to 
all kinds of writers, too, but right now he is 
looking for experienced scribes with 
backgrounds in data processing, micro
computers, medicine, law, government 
and research.• 

The IPWG's cottage approach to technical and 
business writing enables the firm to go to clients 

with rates below market average. 
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Hyperllght Patrol 

We appreciate this opportunity to tell you about Hy
perlight Patrol. Written byWarren L. Greene tor a 48K Disk 
TRS-80, this unique program provides sound output via 
the cassette port and voice output tor a Radio Shack 
Speech Synthesizer. The latter Is not r0<1uired tor play. 

In Hyperlight Patrol. your single Star Cruiaer muat 
locate and If possible destroy a fleet consisting of un
known numbers of tour d ifferent claues of enemy ships. 
Unlike the Kl ingona, Cylona. etc. of most space games, 
these enemy ships maneuver intelligently in the three
dimensional space around you and can move as you do by 
hyperlighl jumps. They have, as you do, many systema 
which can be disabled or destroyed. Your ability to 
recognize and capitalize of their damage, while man
euvering to minimize the effect of your own. cen be a key 
element in your victory or defeat. 

To help you overcome the numerical odds, your ship is 
'"human engineered'" with systems which can automa
ticallyfollow or fire on targets you deaignate,can maintain 
your shields within the limits of your energy banka, and 
cen signal when hostile ships appear within weapons 
range.Sound effects end visual diapleys indicate damage, 
weapon status, alarms, ate.and help you input commands. 

The author Is an expert in war-gemes and war tech
oology. His intention In writing this progrem was to 
produce a conf lict simulation which would realietically 
create the command environment of a •hipscaptain inthe 
distent future. Ha has tr ied to avoid Iha t<>fP8do-course
guesaing and hand-eye coordination elements so com
mon to todays science-fiction games. 

The viewacreen you work from also reflects this phi~ 
osophy. As in a real conflict the enemy can be I'll around 
you, and you can sea exactly this in the '"projection-map• 
display. A totally n11w concept in TRS-80 games, this 
display continuously updates the poailion of each enemy 
ship as they circle you, close In, or try to escape. Our 
screen is of course flat and two-dimensional, like a wall 
mep of the earth, but within the limits ofTRS-80 graphics it 
will snow you the '"globe" of space around you - front, 
sides, back. above, below, etc. 

The action In this sphere ii reeHime. Again as in reality 
there are periods of rest and inaC11on. punctuated by 
bursts of tactical scrambling. To survive and score, you 
must constantly evaluate the strengths, weaknesses, 
speeds, and relative positions of your own ship and the 
enemy. The Information presented to you is purposely 
kept brief so that you can hendle it. The computer tekas 
care of the great complexity of the slmuletlon, as it should. 
leaving to you only those decisions requiring intelligence 
and judgement. 

This is not a t rivial or an easy game, but it is addicting 
and fun to play. You must be prepared to learn by 
experience the best strategies and (a completely dif
ferent queetion) the best tact lca. It will take some time for 
you to become familiar w ith your ship and with the 
mechanics of the simulation There's a lot going on in the 
28K of code that you will not immediately appreciate. 
Don't let this be discouraging. Everything here has a 
reason and as you become more proficient at the game, 
you will find yourself turning former weaknesses into 
present strengths. 

Certainly Hyperlight Patrol is not the be-all and end-all 
of space conflict games. Remember that it is f irst and 
foremost a simulation. One could write a game with more 
graphics. One could write a game with more action, or 
more sound, or whatever. And any of these could never
theless be conventional and dull. Hyperlight Patrol is 
different. It offers you a creative and challenging blend of 
all these ingredients In a completely unique and pace
setting format that will literally boggleyour mind. You have 
never seen anyt hing like It on the TRS-80.and if you enjay 
a good game, you wll l surely get many hours of pleasure 
from this one. 

Thank you for your interest and your time. 

Price: $19.95 48K Disk Model I & Ill 

SEE YOUR LOCAL DEALER 
DEALERS INQUIRIES INVITED 

FANTASTIC SOFTWARE 
P.O. BOX 27734 


LAS VEGAS, NEVADA 89126 

(702) 362·1457 ,,,. 36 
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Mags for high octane micros 

Pennsylvania and 
California firms 
hitch their wagons 
to new stars 
and target new 
mags at Tandy's 
Model-16 and 
the Big Blue's 
Personal Computer 

Magazlnes for the IBM Personal Com
puter and the TRS-80 Models II and 

16 have been launched In San Francisco 
and Lancaster, PA. 

The 102-page maiden Issue of PCffhe 
Independent Gulde To IBM Personal Com
puters came out early this year. By August 
the magazine expects to be a monthly, ac
cording to Publisher and Editor-In-Chief 
David Bunnell. 

An article In the Wall Street Journal 
suggested the plural reference to the Per· 
sonal Computer In PC's name indicated 
the editors were banking on the predic
tions of some analysts that IBM may intro
duce a new model of its micro by the end 
of the year or the beginning of 1983. 

That's not the case, Bunnell told 80 
Micro. The plural reference, he explained, 
was used more out of design and typo
graphy considerations than the maga
zine having an Inside track on proposed 
developments. 

"IBM is very close-lipped about these 
things," he said. "Our use of personal 
computers was based more on semantics 
than Inside knowledge. It's not that we 
had Inside knowledge, but rather general 
knowledge of the personal computer 
market.'' 

He added, however, PC editors feel IBM 
eventually will Introduce new Personal 
Computer models, possibly one with a 
built In color monitor and a portable one. 
He said his personal feeling Is "I don't be
lleve they will come out with another ma
chine for two years." 

Meanwhlle, In the Keystone State, 
Richard H. Young Is starting up 11116 

magazine aimed at owners of Tandy's 
glamor machines. "We feel this area has 
been neglected by magazines like 80 and 
80 US," he maintained. 

Young, a CPA and financial analytical 
systems consultant, told 80 Micro the first 
issue of his bl-monthly will be May-June. 
It will have 24 pages of editorial content. 
Although changes will be made from time 
to time, he noted, "it will continue to look 
like a technical journal" and Its covers will 
display the Issue's table of contents. 

Articles in the first issue include how to 

patch WordStar to work with Epson 
printers and the complete specs on the 
Model 16 and what they mean. 

Young said he will be promoting 11116 
through advertising in magazines like 80 
Micro and through a direct mail campaign 
using a mailing list rented from H&E Com· 
putronics. Sample copies of the magazine 
will be distributed to computer stores, he 
added. 

He said subscriptions to the magazine 
are $30 a year and the newsstand price is 
$5.95.• 

Prestel boon to microphiles 


by Mlchael E. Nadeau 
80 Micro •t•ll 

Prestel, the British vldeotext system, 
was introduced into the United States 

in January. Its sponsors are targeting 
business and users groups, but it appears 
micro owners will gain as well from this 
latest Invasion from the isles. 

The data bases on Prastel are heavily 
oriented toward business, and include 
commodities listings, stock market re
ports, and airline rates and schedules. 
Newsweek magazine also supplies a data 
base consisting of an abbreviated elec
tronic version of each weekly issue. Other 
American data-base suppliers include: 
Merrill Lynch, The Wall Street Journal and 
American Express. The BBC, London 
Stock Exchange and The Economist are 
among the international providers. 

The data Is transmitted to the United 
States via satellite. The data bases can be 
accessed within this country through a 
Telenet number over phone lines. A ter
minal, monitor and modem are the basic 
hardware reQuirements for user access. 
There are eight sources for Prestel ter· 
minals in the United States; Zenith is 
among them. 

Anyone with a microcomputer, how
ever, can potentially access Prestel. Soft
ware is available for the Apple II, called 
Appletel, from Logica, a New York-based 
company and a sponsor of Prestel in 
this country. Apparently, software for the 
TRS·BO Is not far behind. At a Prestel dem
onstration at Babson College in Welles
ley, MA, a spokesman alluded to the ex

istence of prototype software for the 
TRS-80 Model II and Color Computer. Al
lan Hewitt, sales manager at BVT (British 
Videotext and Teletex, Prestel's parent 
company) was reluctant to give details 
about this software, calling it "commer
cially confidential. It would be silly to ig
nore {the TRS-80)," he said, admitting only 
that software is being written. 

Hewitt also mentioned that terminal 
software will be available for Commodore 
computers by the end of this year. 

Once a micro owner has the needed 
software and peripherals, he or she must 
pay Prestel a $50 monthly fee plus a 
30-cent-per-mlnute charge for connect 
time and a 15-cent·per·minute charge for 
phone line time via Telenet. This price will 
limit the number of lndlvl!'.1uai users, but 
Hewitt said his company hopes to provide 
enough different services to make Prestel 
attractive. He suggested the home user 
may soon be able to do his banking and 
shopping, get up-to-the-minute news and 
weather reports and, in idle moments, 
play video games on his Prestel terminal. 

Prestel is aiming at the business 
market because, obviously, that is where 
it will be most easily sold. But Hewitt 
claims that once Prestel is established in 
business, the businessman will start 
bringing the terminals home with him. 
Eventually, videotext and Prestel will be 
seen as more than a business tool, he 
said. "We want the man in the street to 
think of his videotext terminal the same 
way he does his television set ... to 
become something that (naturally) sits in 
the corner of the living room."• 
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Writing without disk drives 

by G. Bert tatamore 

Conlribulillll Editor ~ 

U
E 


sing word processing is like losing ~ 

your virginity, you'll never go back to ~ 


what you did before. ~ 

So says Ernie Hebert of Keene, NH, ~ 


0 
Boston Sunday Globe columnist and _g 

author of two novels and a third about to o. 


go to his publisher. 

Hebert spent three years part-time on 


his first novel, The Dogs of March. He 

switched from typewriter to Radio 

Shack's Scripsit and did his second, A Lit

tle More Than Kin, also working part-time, 

in a year on a Model I. When it brought him 

a hefty advance, he quit his job to write 

full time. 


" I wanted to get away from computers," 

he revealed, "The Model I kept going 

down, and I had to keep bringing it back to 

be fixed. So I sold it , bought an IBM 

Memory Typewriter and tried to write on 

that. I couldn't." 


He replaced the IBM with a 32K Model 
Ill , a Line Printer VII, Scrlpsit and a tape screen and starts the next. "When an editor makes changes on my 
recorder. Apparently it was what he need Using that system he produces three to manuscript, I see exactly what he did 
ed; he finished the 70,000 word first draft ten pages a day, which, he commented. is when I get it back, and we can talk about 
of his third novel, a psychological thriller "incredibly swift for me." it," Hebert expounded. "tf he were work
titled The Viceroy, in three months. Speed does not guarantee quali ty, ing on a word processor I might not find 

He hopes to finish the final draft by however. the changes." 
June and know by August whether it will "I th ink the danger in word processing Although he is not happy with his pres
be accepted. That's an important deadline is working too fast. You tend to get into ent printer-the tractor feed has never 
for him because he has enough money to the groove of cranking out words. It en worked right - Hebert does not see a ma
last until September. If the new novel courages verbosity." jor problem with editorial acceptance of 
doesn't sell by then, he will have to take a To slow down, he decided to type his dot matrix print. 
job and go back to part-time writing. final draft, copying the text off the screen " From what I know of editors, they 

Although his system is minimal and and stopping to revise rough passages on don't care what the manuscript looks like 
· lacks disk drives, Hebert is satisfied the computer. as long as they can read it," he opined. 

with it. "I just started working this way," he ex In fact, Hebert writes his weekly column 
" I wanted to get the cheapest adequate plained. "I find I have to be flexible with on New Hampshire life entirely on his 

word processor I could, and I find that for my working methods. What worked last Model Ill on Sundays. 
$1 ,600 I have it,' ' he said. "Everything I've week might not work today." "I try to make each one come out to ex
heard about word processing says you Hav ing a printout is important to actly 4090 characters," he mentioned. 
have to have disk drives, but really for the Hebert. "I'm very visual ," he admitted. The television and radio, situated in his 
creative artist they are a luxury you can " Seeing pieces of text on the screen study next to the computer, pick up in
live without." and seeing the hard copy are different terference from the Model Ill , he said, but 

Hebert loads Scripsit off the tape first th ings. You can 't look at the whole that doesn't concern him. 
thing every morning. It takes exactly work on the screen, so you tend to repeat The Model Ill also has brought a new 
three minutes. He keeps the machine w ords and become repe ti t ious in magazine into his life, 80 Micro. 
on-even when he walks the block to sentence structure." " I always buy it. I don't type the pro
Keene State College where he teaches Hebert and his agent have discussed · grams in, but I enjoy reading about them," 
part-time-until bedtime. submitt ing manuscripts in electroni c he explained. 

"I pretty much write all the time, and I form, but he questions the practicality of For Hebert the Model Ill is a useful tool, 
don't use the computer for anything else," the idea. but it doesn't do everything. 
he explained. For one thing, book ed itors do a lot of " Being a novelist is a risky business 

He developed a special format giving their reading and copy editing commuting because your writing depends on this X 
exact control of the number of lines on a to work or at home, places where they factor in the back of your brain, and you 
page. When he has written and polished a wouldn't have access to a computer. always fear it will just go away. For a 
page he saves it on tape, which takes 23 The electronic manuscript also could lot of writers it does. They write one 
seconds, and prints it out. He logs the take control over editorial alterations novel or five or 12 and then just stop. It 
page's location on the tape, clears the away from the author. really is a muse."• 

Ernie Hebert, Boston Globe columnist and author of three novels, says creative writers 
can get by with CLOADs. 
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Emily Fayen (left) and Margaret Otto (right) are two developers of a computer system at Dartmouth College linking hundreds of ter· 
minals to the school's half-billion volume library. Photo on right shows how library information is displayed. 

Dummies growing in the ivy 

by Kerry Leichtman 

80 Micro staff 

For an Ivy League school, Dartmouth 
sure has a lot of dumb terminals. But 

when Dartmouth College in Hanover, NH, 
goes on line with one of their latest com
puter innovations those terminals wil l 
seem much smarter. 

This new system will connect, through 
a 580 million-byte data base, hundreds of 
on-campus terminals to Dartmouth 's vast 
1 112 million volume library. By the time 
the system is up and f unction al sometime 
this summer, 450,000 of the library's 
800,000 titles wi ll be stored in a pair of 
DEC minicomputers. 

The system is being developed by 
William Arms, Dartmouth 's director of 
comput ing services; Emily Fayen, director 
of library automation servi ce s; and 
Margaret Otto , Dartmouth College 
librarian. Although other institutions such 
as Northwestern Unviversity, the Universi· 
ty of California and the Library of Con
gress have computerized library systems, 
Dartmouth's is unique in its approach. 

" We wanted to put up a system that 
could be used by any student using our 
library," Fayen explained, " We are trying 
very hard to make it comfortable to any· 
body." Most Dartmouth students are com
puter literate, so th e system's designers 
do not antic ipate any of them freezing at 
the keyboard. But even so, the emphasis 
is on developing user-cordial prompt s. 

What this means is that the computer 
knows there is no difference between 
Frost, Robert and Robert Frost. Entering 
the poet's name in either format will get 
the user to the author's work. However, 
Bobby Frost probably would not. 

The pride of the system, according to 
its developers, is its search capabilities. 
"Northwestern's system," Fayen told 80 
Micro during a visit to the Hanover cam
pus, "is a computer analog of the card 
catalog . It does no more and no less. Ours 
has considerably expanded search capa
bilities. You can get at any word 
in the title, you can look for the illustra· 
tor, a certain person as the translator. Es· 
sentially, we 've made the whole record 
searchable." 

Using Robert Frost again as an exam· 
pie, the user might want to look up only 
Robert Frost poetry written in New Hamp· 
shire before 1950. More specifically he 
might want only pre-1950 New Hampshire 
poetry with " winter" in the title. 

One of the graduate assistants working 
on the project offered to look up some
thing more obscure for us; a song called 
" Slide Frog Slide." Moments later the 
screen was full of information about a 
George Lewis and Punch Miller's Bunch 
album called Jazz at Preservation Hall, Ill. 
Besides giving Lewis' dates of birth and 
death, the album's library catalog num
ber, its record company release number 
and a host of other related information, 

there it was- cut one, side one, " Slide 
Frog Slide." The album's program notes, 
by the way were written by Thomas Sane· 
tion. Who cares? Someone might and if 
they do, it's all right there. 

The system will also make using the Ii· 
brary more convenient. A professor can be 
sitting in his office, or a student in a dor· 
mitory, turn on a terminal and do library 
research. After finding the books, maga. 
zines or records they can check them out 
using the terminal and pick them up at a 
more convenient time. The system will 
even send notices to persons in posses
sion of overdue books. 

Emily Fayen came to the library project 
via her work with computers. Margaret 
Otto, on the other d, is a librarian, with 
training in the 0 ecimal System ra
ther than silicon c lps. " I think it's just 
great," she told 80 Micro, " What the com· 
puter can do for us is provide better infor
mation for the end-user. We are not trying 
to duplicate what we have in our catalog , 
we're trying to produce a product that's 
better than the card catalog. 

" The system is going to give the re
searcher, the scholar, the library user ca· 
pabil ities that they simply don't now 
have," she continued, "They won't have to 
run to the library and spend hours going 
through the card catalogue. It's much 
more efficient. It 's a real step forward in 
terms of ease of usage of the library itself. 
That's what I'm very excited about."• 
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Future bright for home banking 

The bank of the future may be in your tv tronic network vendor will dominate the just bankers' hours. 

set. market. Yankee expects Citicorp to offer Its 
According to a Cambridge, MA, con The three service bureaus will try to be home banking service in 1983. The service 

sulting firm, eight million households wilt come "super service bureaus," the con could Include funds management, tax 
be doing video banking from their homes sulting firm claimed, and either sell their planntng, records keeping, "what-if" 
by 1990. capabilities to banks or acquire deposito analysis of financial decisions and Infor

ries and deal directly with the public. mation from Dow Jones & Co.In a statement on a 230-page report on 
Meanwhile, it added, Citicorp, American Also in 1983, the consulting firm stated, telebanking distributed privately to 75 of 
Express, Visa, Mastercard and various AT&T may roll out a video-based informaits clients, the Yankee Group predicted 
bank consortia will be trying to build their tion utility allowing smaller banks to penethe new banking will enable financial insti
own electronic-payment pipelines. trate the home market and compete withtutions to offer consumers "money man

It maintained Citicorp of New York is national financial institutions. agement tools previously available only to 
the most aggressive U.S. developer of Yankee added telebanking will win accorporate cash managers." 
video home banking. Citicorp hopes to ceptance first with the " computer comOffering these services will be a future 
" cream-skim" high income individuals na fortable" people and later as part ofnecessity, the statement said, if thrift in· 
tionwide, it added, inviting them to man systems like Viewtron, Venture One and stltutlons are to compete with money mar
age their money and make investments AT& T's EIS which will begin to penetrateket funds. Today, 15 percent of all consu
on-line from their homes at any hour-not the market around 1986.• mer deposits are in those kinds of funds. 

Telebanking will also encourage non
banking firms to vie with banks for consu RECENT VIDEO HOME BANKING TESTS 
mer deposits, Yankee predicted. 

Citicorp: Homebase 
It maintained Sears Roebuck Co.'s re "100-user test" of Homebase is now under way in Queens NY. It

cent purchase of a brokerage house (Dean 
features proprietary terminal, card r eader, and dedicated 5-1/2"Witter Reynolds 1nc.) and the nation 's 

largest real estate firm (Coldwell, Banker black-and-white CRT, all developed by Citicorp's subsidiary, 
& Co.) is a sign it intends to move beyond Transaction Technology Inc . of Los Angeles. 
retailing into consumer financial services. Chemical Bank

Sears will start by selling money market 
Project Pronto free trial in 200 homes in metro NYC. will run 3funds, Yankee noted, and later install 

automated teller machines and function months beginning in late 1981. Uses Atari 400 computer, TV set. 
as a true depository institution. autodialer. Will probably include bankin~ and other services. 

It said a major role in telebanking wilt be Bank One Corp: Channel 2000
played by three major computer service 

A primitive system done largely for promotional purposes, wasbureaus-Tymshare Inc., Automatic Data 
Processing Inc., and General Electric In tested in 130 households for 11 weeks. 
formation Services-but no single elec-

POSITIONING OF LEADING PLAYERS 
FOR CONSUMER FINANCIAL SERVICES MARKET 

Bonk Card Service Buf8•us 
Associations {ADP, Tymohore, 

Citicorp SHtS American E.xpre•a (Vlso, Interbank) Merrill Lynch Getsco) 
Propl'ietl'Jry Card Cit1c atd. 48 M1l lton Sears Cards Green Card. Gold Card Visa. Master Card . No No 

Carte Blanche. '13 M 1 j l ~onl 140 MM + I 
Omers Club 

Asset M1naoemen1 ·· Personal Banking " ·-Ac tive Asset Y'es. Under development CMA No 
CCMA· Type Sel'lice) under developmenl Acco1..mr· l Deain W itter through Shearson 1Maste! Card. 

suos1d1 a, y> Loeb Rho ades Money ~anager. Etc I 
subs1d 1ary 

Propdet•ry Dep0sit0ty C 111oarik Alls l ale Savings Na. Yes Na No 
lnatttu!ion & Loan. etc (Uses Provident lowned by banks) 1uses Bank One 

Nari ona l Bank of ol Columous) 
Phi ladelphia) 

Re•ated Financial Parson· to· Person. Allstale Insurance. Stiearson Loeb No 8rnkerage No 
Services shelter loans. Coldwel l Bank . (rea.I Rhoades (brokerage). must make deals 

Travelers Checks. etc estate). Dean W ttter. lravele1s checks 11 e. Master Card 
(bmkerageJ .+ F1del1ty; 

ATMIEFT Nelwcn NYC (1eg1 ona1 1& W ill develop 1n·store Has own ATM s & Both have proprietary No Yes 
INCA 1na11 011all ATM's? Ex press Gash nerwork nelworks (BASE & INAS1 

INETt 

Fin•ncial Stntnglh S1 14' 8 1lh on S2.3 81lhon S23 B1ll1on L1m11 P.d SI J 61 U1on L1m1ted 
(A0$8llll 

Aggresel..n9" High H1gt1 H igh Medium Medium H1gh 

Source: The Yankee Group 
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How to Buy or Sell 

Computer Equipment


and Software 

Begin your search in the START HERE index of Computer Shop
per 's bargain fitted pages. WITH... 
Locate the category and 
page number of items 
that interest yo\J from 
TRS-80 and Apple to soft111111111111~ 
ware and pe<ipherals. 11111111111~ 


Start or add to your com
puter system by finding 
money saving bargains in 
each month's issue from 
individuals who no longer 
need their personal equip
ment. 

~' I I I I I I I I I I I I I I I I I I I I I I I I I I I I 111111111111111111111111111111 \~
-....: 

you want. 

You've got your computer 
hardware. but what about 
the soltware? Use a Com
puter Shopper ad to find 
what you need. Someone 
advertising in Computer 
Shopper probably has what 

If you need help with any 
computer related problem 
whether it's an interlace 
problem or advice on the 
right peripheral for a home
brew system, use the free 
HELP column especially 
designed for that purpose. 111111111111~ 
 11111111111~ 


As you outgrow your 
system or want to trade up 
(most dealers won 't take 
trade-ins). use Computer 
Shopper ads to sell your 
items to 20,000 readers na
tionwide tor the tow cost of 
12 cents per word . 

Computer Shopper is THE nationwide magazine for buy
ing, sell ing and trading Micro and Mini-computer equip
ment and software. Each issue has over 60 pages full of 
bargains of new and used equipment. 

You can save hundreds of dollars by getting the equip
ment you need from the hundreds of classified ads in
dividuals place in Computer Shopper every month. 

Now is the time for you to join over 20,000 other com
puter users who save time and money with a subscription 
to Computer Shopper. 

Subscribe today and get your first issue and a classified 
ad absolutely FREE. Type or print your ad on a plain piece 
of paper and send it along with your subscript ion . 

Just fill in the coupon or MasterCard or VISA holders 
can phone TOLL FREE 1-800-327-9920 and start making 
your computer dollar go further today. 

...•.••............................................ 

cut out and mail to: COMPUTER SHOPPER 

P.O. Box F319•Titusville, FL 32780 

Yes, I' ll try Computer Shopper, I understand that if l"m 
not satisfied with my fir st issue I can receive a full re· 
fund and keep the first issue f ree . 

0 1 year $10.00 ($30 00 in Canada) 

0 I have enclosed my free class1f1ed ad 

0 I want to use my free ad later , send me a coupon 

ADDRESS: 

CITY· ----------------

STATE: ______ __ ZIP: ____ ____ 

...••••...........•••..............•••........••••.• 


~comPUTeR Sl-IOPPeR 
P.O. Box F319 •Titusville, FL 32780 ,,,.39 

• Telepho ne : 305-269-3211 
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Software to go 
The McDonald's Era has arrived in the 
computer retail business. 

A Palo Alto, CA, company is peddling 
software a user can take home and try 
out before he or she decides to buy it. 

Software from I co-Rally Corporation 
contains a demonstration program and 
main program protected by a " Soft-Lok." 
If a user, after trying out the demo pro· 
gram and reading the documentation, 
wants to buy the software, he or she 
tells the retailer. The retailer calls lco
Rally via a toll-free number and gets the 
code to open the Soft·Lok. 

The system is a boon to retailers, too, 
maintained Bill O'Brien , National Sales 
Manager for I co-Rally. He said, " Re· 
taiters are leery of software because of 
its quality." Rather than force dealers to 
tie up cash in expensive inventory, they 
may buy I co-Rally programs for the cost 
of the demo program-$49.95. When the 
program is sold , O'Brien explained, the 
proceeds are split with I co-Rally. Ac
cording to a statement from the fi rm. 
the arrangement offers dealers more 
than a 300 percent return on inventory 
investment. 

The whole idea behind the prog ram is 
self-service, O'Brien said. To aid users, 
lco-Rally also provides users with soft
ware support via an BOO telephone 
number and a free monthly publication 
to chronicle software developments. 

Asked what the chances were Soft· 
Lok would be picked by a deft soft. 
buckler, O'Brien said the developers of 
the access locking technique estimate if 
a price tag were placed on the number of 
man hours needed to break the code it 
would amount to $10,000. He contended 
a software pirate would think twice 
before spending that much time to steal 
a $300 to $600 program. 

Court 111les video games 
covered by copyright 
A federal appeals court in New York City 
has ruled authors of video games may 
copyright the sound and appearance of 
their games. 

Accord ing to a report in the Waif 
Street Journal, the three judge appeal 
panel upheld a preliminary injunction 
issued by a federal district court, which 

found video display designers are enti
tled to the same copyright protection as 
book authors and music composers. 

After delivering its finding, the appeals 
court returned the case to the district 
court for trial. An attorney for Stern Elec· 
Ironies Inc. of Chicago, the plaintiffs in 
the case, told 80 Micro it could take 
anywhere from three months to a year 
before the case is tried. 

The Journal quoted David Shoenberg, 
vice president and general counsel for 
Stern, as saying the decision was "a 
landmark case for the industry" because 
it is the nation 's first appeals court rul· 
ing on video copyrights. 

The Illinois firm alleges a Rhode 
Island concern, Omni Video Games Inc., 
copied Stern 's Scramble, a game where 
a player maneuvers his or her rocket 
ship through electronic obstacles
ground-air missiles, buildings and can
non lire. 

Booming video 
pme market 
This year more than half a dozen com
panies plan to introduce home video 
games and sales are expected to reach 
$3 bill ion , according to a report in the 
Wall Street Journal. 

Companies are scrambling to enter 
the market and with good reason. A suc
cessful game like Atari's Space Invaders 
can generate $100 million to $150 mil
lion in sales, with margins of about 20 
percent. 

Atari, expected to double its advertis
ing budget this year to $75 million and 
release a $349 super game, has cornered 
75 percent of the market, Mattel 15 per
cent and Odyssey, marketed by the 
Magnavox division of North American 
Philips Corporation, 9 percent. 

Meanwhile, during a press conference 
announcing the formation of a cable-tv 
company by CBS and 20th Century Fox, 
a spokesperson for the network said the 
new firm would produce ·a wide range of 
products for home video systems and 
development of home video games 
"could not be precluded" from the 
firms' plans. 

Eighty million households in the 
United States have televisions, but only 
8.5 percent have video games. The Jour· 
nal said industry experts predict 50 per

cent of the households, however, will 
have video games by 1985. And the Euro· 
pean market has just opened up, with a 
mill Ion consoles sold so far there. 

The business newspaper also reported 
many analysts believe the sales of home 
video consoles will give way to the sale 
of home computers that can be used for 
games. 11 that happens, many of the 
companies that offer hybrid game and 
computer systems-including Mattel, 
Commodore and Coleco - will have to 
compete with giants like Tandy Corpora· 
lion and IBM. 

"lntellivision will do well as Jong as 
there is a strong video game-only 
market, " one analyst told the Journal, 
"but when the home computer comes 
into play, Mattel and a lot of these new
comers may be in trouble." 

Sears to open 
45 new computer stores 
The success of five computer stores 
opened by Sears, Roebuck and Co. last 
fall has spurred the concern to gallop 
deeper into the retail micro business. 

Edward A. Brennan, chairman and 
chief executive officer of the Sears Mer
chandise Group, said in a statement: 
''The performance of these five test 
stores has exceeded our expectations. 
The test clearly demonstrates the poten· 
tial for such retail specialty stores in the 
rapidly expanding field of electronic 
business equipment." 

Although Sears declined to reveal 
sales revenues from the new stores, a 
spokesman told 80 Micro the firm ex
pected a greater return on investment 
from the stores than its other retail 
outlets. 

James L. Podany, director of market
ing communications, also noted the 
stores "have been able to keep up with 
all customer demand for product" in· 
eluding orders for the IBM Personal 
Computer. 

The 45 new Sears business systems 
centers will be located in the test areas 
and in 17 new markets including Los 
Angeles, San Francisco, Atlanta, 
Washington , Miami, Houston, Detroit, 
New York, Philadelphia, Seattle and 
Denver. 

107 ,000 square feet 
for the Color Computer 
Radio Shack said it will open a 

continued 
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Houston's Software Store • Micro Solutions, Inc. 
Color Computer Soltware • Model I• Model Ill • Model II & CP/M 

Comnn1niallon1 flraigr1m1 • 
CMll' Camplltll' • Aompac:k lha1allows your pnnter ro be used vw~th your modem Allows ctownloadmg lo tape $59 .95 
llodol 1or Ill • 1n1e 111gen11erm1na1 program easy 10 use Allows downl<lading and uploadmg (0.sk f $149.95 

Ga••. c- C.111puler • Rompack ·s1a1 8las1e1 · ac11on packed machine language high res graphics 1Reauires 16k) $39 95 
Medel I er Ill • Arcade games Meleor Mossion 2. Gala.ty Invasion . Robol Anack. Cosmic f1ghler ( lapet 01Skf 

and more Send tor hs1 $1 6 95/20 95 

Accounting l'rDU"'"' • 
Modtl Ill • General Ledger '400 accts . I 000 1t.i.nsac1rnns/ manth _allows for depar1men1a11m:ome s1a1emen1 $199 95 

• Ac!A>unis PayabJe 4Q0atcls . 1000transact ions/monlh. and 99 departmenl cO<'es $199 .95 
• Accounts ~ece1vabl e 400 act:[S . I 000 transachons/month . and 99 department codes $1 99 95 
• Payroll 400 employees weekly . tll ·week1y. monthly . salaned . hourly. 2 misc ded $199 95 

Modll 11 • Available lor llop p~ or ha rd disk Cap;m11tes below are fo r 2 floppy drive systems 
• General Leage1 5000 atcts _ 2000 1ransac1ions/ mon1h . allows tor departmental income s1a1ements $499 00 
• Accoun1s Payable 2000 accls . 5000 1ransact1ons/ month . and 99 departmen1al coaes $499.00 
• Accounts Receivable 2000 accts. 5000 Ir ansacl ionst mon1h, and 99 depanmen1 codes $499 00 
• Payroll 2000 employees week ly. 0 1 · •ee~ ly. monrhly, salaried. tiour ly 2 misc tied $499 .00 

In HOOJIOn In Flofldl 
9949 E. Ha rwin P.O Box 27 1793 
Houslon . h. 77036 VISA·M/ C Accepted TarnPa. Fl. 33688 
{7 131-789· 5443 Prices include nandling and snipping .... 362 

SAVE YOUR CLOAD WITH THE 

cwttMr CONDITIONER" 
E•clu•i"ely From Communications Systems Labs 

TIRED of CLOAD troubles wirh prerecorded t•pes? Are CSAlfE• 
• heed•che? USE THli DATA CO#DITIONEA TO: 

· Copy •Y•t•m •"d d•t• t•pes without your computer. 

· Elimin• re "oise and minor dropouts. 

·Signe/ condition in both directions-loedlng a se"i"fl· 

·Operates et ALL TRS·80 baud rate•lllod Ill high •peed too!J. 


RUGGED CONSTRUCTION-AC POl/llERED·DESIGNED a llADE IN THE USA 
Introductory Price $59.95 lpost paidJ through April 30,1982 OADfiR TODAY! 

Phone Order'!·· · U9e your If/SA ,lfASTEACARD or A,,,EAICAN EXPRliSS 
write ce//

COllMU#ICATIONS SYSTEMS LABORATORIES (808)•677·3380 v36194-165 Leolr•n• Streer, Weip111hu,HI 98797 

EDU·WARE EAST ~w 
P.O. Box338 

Maynard, MA. 01754 
817-588-8841 

MATH-PAK·1: MATH·PAK·2: MATH·PAK·3 

lnterectl.. drtll proe..m• •"-"' yCMi entw Ille en•_.. 

dl(lll by dl(IH, )lltl lll<e peper encl pencll. Wllll llMf 

...ec:ted dllllcYlly 1e..1,, cenyo..re, recl11elng, tlmpll

llcatlon, pointing oll, tcOflng, geme•, and m0f9. UMCI 

by •choole ..,.rywtler9. Order MATH·PAK·1 lot In.. 

gen, MATH·PAK·2 lor lrectlon1, MATH·PAk·3 1or 

dec:lmele. (L2·11K) 114.95H. 


H·O·R·K·S 

Law cott, alngle entrr -ntlngapt- tor Ille home 

or office. With 1111 UHr Hllfned •Cca11nt codlla, .uto 

•11dll trell, aHrch with tot•I•. 32 or qK, 1 to 4 drlv .., 
credll ind dablt 111mm1rlH wllh 3 option•. 11p to 9200 
enlrlH. 124.16/c•H•tt• 121.115/dltc 

INVENTORY+ 
Why Httl• for Jt.111 '" lnvenlory ll1llng? Get •1111111 
f9PCll't• with 2 optlone, r-der, tol•I ll1tlng• with pur
chH• d•t•• end •mounts, totel coal•, llem1 •old, 11ro
lll/loH end more. UM •• 1 •t•nd •lo.,. •Y•l•m wlllt 
dlilly updelH, delete. ch•nge. 1nd llte pad.Ing 
routln... (32K · 1 dlec minimum) 124Jl5/ceeMtl• 
S29.951dlec. 

CASH REGISTER 80 
Use your TRs.to •• • point of Hie termlnel with 
automatic ln..ntory loolt11p, pricing, upd•t•, •nd moo.. 
Print Hlel 1111>9 with u1er •dl111ted lonn1ta, end al 

d•r f9PDl1• with •II cHh, ch•rve. end chec:I< ul•• by 
HIHpereon. CRIO requlre1 INVENTOR\'+, qk, tnd 
1 disc minimum (2 drl..1 recommended). 

124.85/CIHelle $28.85/dltc. 

MH1 resident. •nd 5% tu. VISA, M.C., AND PHONE 
ORDERS ACCEPTED. 0 ..1., lnqulrl" Invited. 0-· 
.... orden •dd 12.00 tor •Ir 1hlpment. TRS-80 le • 
1ndem.,I< of T•ndy Corp. 

/oOFF!I1m1111HI PlmNlll 1m111111 400/OR MORE!Brand New, Top Quality, Exact Replacement Riboons & Cartridges . These Ribbons Produce 

SUper Jet Black Impressions and Ultra Reliable Print Life. They Are Delivered to Your Door 


Promptly for Much Less Than Most Retail Stores 


*SPECIAL! BUY 10 and GET ONE FREE! 
COMMENTS CAT OROER# 


ANADEk 9000 Ser les 

111UR PRINfER RETAIL UST .. SlZ!YOUR WHOLESALE PRICfACK SIZE 

14.00 IT4 0 0 eiJ/ 500 f'4ylori Jel Bti: C- 717 

CENTRONICS 700-7~3. 737. 779 


.. 14 00 ta 
'63 1 4s·18 95:3 p;. 11.95.3 p;. (3 98 ea/ C-700N~on Jo1 B•

J "' I " • 108' 16 33;3 p;.3 p~ 17 55.3 p;. (5 85 ei11 Nylon Je1 8~ C· IOOCENTRONICS 100. 101A. 101. 
5 md High S"eedI 03. 300. 301. 306. 308 330. 

358, 398, 500. 501 503 508. 

588, 620. 820 


C{NTIIONICS 704 - 105 5 16" . 210· 1. pk 16 9'5 H I3.9S/G1an1 Cart f 13.95 ei!J/ C- 104 5 

DEC 'h • 40YD 


G1•m Can 
J1pk 1 1" . 120· Coubl1 Spoals17 77/ 3 pk 12 95;3 p;. (4 J7 • ., R-600 


DEC 'h • 60YO 
 3. pk Ooublr Spoal5 14 2513 p;. 14 75 ea/ 1 2" •IBO20 12/3 pk R-644 

OIABLO HmPE 11 IM.'S BlKI HI 
 !J 16 '' • 300,000 plus impl ; pk 681 ea (6 87 Pa/ C- 51 193 1 H TERMS:YIELD. FITS ID PRINHRSI H19h Yu! ld 

EPSON MX70 BO 
 16.00 ea 113 95 .., Nylon Jel Blksoo·-.so C-51Z 


5,,1 

1 p~ 16 00 .. 

MINIMUM PURCHASE - $209 16' '. 30' Nylo11 Jet B!k R-30014.90i5 pk r2 98 f':d / ~ . 80 eaIBM •"SILVER OOLlAR" Sys 

34, Sys. 32 MOLA. Se!011 
 PAYMENT BY: C.O.D .(UPS), CHE CK, 
IMDL4914, 5256. 3287. mu. 
3771 ·31l4. 4974. 5100. 51 03. MASTER CARD, OR VISA CHARGE 
5110, 5228. ms.5320MOIA CARD. 

J 2" I 108 '10 85;J pi< (6 95 ~jj J3.· pk 9 42 ea N¥10ll Jet Blk C-350 

I MOD 4973111. 3200. 3289. 


IBM - HARMONICA Vz" SERIES VOLUME DISCOUNTS: 
MOD 2 20 - 50 PACKS 10%

R-400 

OUME !FITS 80 PfllNH R MOOSf 


1 1" • 11' Nylcn. h l ng Lile4.·pk 23 60.14 i:* 1b reload (5 .90 E' r'JI23 40/ 3 cart NEC SPINWRIJER 
MlllMtnke Film 51 -100PACKS15%13 95.· 3 pi (4 6 5 !! ill3:?k 18 00!3 pi " -515I 4 " • 310 
M~ ta r M u tM ln~e8 .25 f8 25 !,' iJ ) c 189I pk 14 95 3pk RADIO SHACK DAI SY WHEH 11 750' •UNDER $20, ADD S5 HANDLING. 


RADIO SHACK LPHI. LPV 
 13 9~ 1 c an 8 95 'Rtload rib · onlr 18~5 .., 500 . • 45· Nylon Ind ln·m R- 13Ont~ ..APPROX. RETAIL. PRICE VARIES. 
1895. 3 !* N,.tlH"I Jtl 81~ c· lOO 


THITYPI MOO 33. 28 35 l1 

3 pk 1:J 98 f! a1 563 . • 45 R.lOIO SHACK IPll. lP1V 11 95,. 3 "' 
10 pk I } • 36 N¥for. Jtl Blk R 4502 40 ea 13 so.. 10 p;. , , 39 ti' il) ANCIE LABORATORIES 

38. 88 5200-J Philadelphia Way 301 ·345·6000 (Wash D.C Local) 
WANGM.· S 5541W. WC 5581 I pk M"hstub f ilm 5 16 '393 C-55-06 85 •• 5 95 .. !5 95 t•CJ/ Lanham. Marv• and 20706 301 • 792·2060 (8allo. MD Local f 

WO. 6581W. 21BIW B00-638-0987 (National) 

---------------~~ ~ ------------------- - ---------------------·--·····----·- · ·------·--------------------------------------·------
QTY CAT.# AMT. O Check EnclosedNAME---------~--------------~ 

D C.O.D. 
ADDRESS·-----------------------  lJ VISAC ITY ____________ STATE _____ ZIP ______ 

D MASTER CHARGE 
ACCT.# 
EXP. DATE 

30 1-345-6000 (Wash. D.C. Loc al) 

5200·J Ph1ladelphoa Way 301 -792-2060(Balto. MD Localf 

ANC IE l aboraton es .... 284 

TOTAL MIN . ORDER $20 

Lanham. Maryland 20706 800-638·0967 (National; 
 PRICES SUBJECT TO CHANGE 
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PULSE TRAINcontinued 

107,000-square-foot plant to manufacture 
the Color Computer and will convert the 
40,000·square·foot facility currently pro
ducing Color Computers and use ii to 
manufacture its eight-inch hard-disk drive. 

The company also announced it is 
building a new 135,000-square-foot 
building for software assembly and is 
converting the old 39,000-square-foot 
software plant into warehouse space. 

Both new plants will be in the Fort 
Worth area. The new computer plant 
is expected to be occupied early 
this spring. 

Mexico tells 
computer makers 
to put up or get out 
If U.S. computer makers want to tap into 
the estimated half billion dollar Mexican 
market, they're going to have to start 
manufacturing their wares south of the 
border. 

According to a report in the Wall 
Street Journal, the Mexican government 
will start decreasing U.S. computer im
ports this year. The move is aimed at 
decreasing computer imports while nur
turing native industry. 

If a microcomputer maker wants to 
continue doing business in Mexico, it 
will have to take a minority·interest in a 
Mexican firm. The Journal quoted Robert 
Lynch, senior vice president of Tandy 
Corporation's Radio Shack division, as 
saying: 

"I have no doubt we will eventually go 
into some sort of joint venture. We aren't 
going to get as much as we do now by 
exporting to Mexico, but 49 percent of 
something is a whole lot better than 
nothing." 

For minicomputers, the government 
will allow U.S. firms to set up wholly
owned subsidiaries. 

Currently, there are some 35 U.S. fi rms 
in Mexico ranging from giants as Inter
national Business Machines and Bur
roughs Corporation to smaller outfits 
such as Microdata Corporation and 
Durango Systems Inc. 

Smaller companies contend the move 
helps the few big companies that can af
ford the estimated $10 million to $20 
million investment needed to comply 
with the government 's plan. Its action 
may do that, the government admitted, 

but the existing market is so 
fragmented , no one wants to invest in it. 

The Journal quoted an official of a 
Mexico City computer service company 
as saying of the move: "The program of· 
fers U.S. companies a unique opportu
nity to learn how to deal with the na· 
tionalistic attitudes they will be seeing a 
lot more of in the future. If they don't 
learn to play by local rules, they will 
have to settle for their own domestic 
markets." 

Kepler and Ohm 
in a black box 
A program to rethink the theorems 
of early scientists has been developed 
at Carnegie-Merton University in Pitts
burgh , PA. 

According to a report in Computer· 
world, Patrick Langley developed the 
program as part of a doctoral thesis. 
Running on a Digital Equipment Corpo
ration Decsystem-10, the program has 
been able to rediscover a series of 
principles set down by scientists 
such as Johannes Kepler and George 
Simon Ohm. 

The program is fed the same raw data 
the early scientists worked with and has 
been able to reach the same conclu· 
sions-only faster. It takes the computer 
minutes to do what the scientists took 
months to do. 

Currently, Langley's program has only 
been used to evaluate principles already 
known; however, the program could also 
be utilized by scientists engaged in cur
rent research projects. 

An addition to 
the three R's 
A "C" should be added to the three A's, 
according to David Moursand, professor 
of computer and information science at 
the University of Oregon in Eugene. 
That's C for computer literacy-the func
tional knowledge of computers children 
will need to compete for future jobs. 

By 1985 a high percentage of all jobs 
will involve the use of computers in 
some way, plac ing those who don't know 
how to use them at definite disad· 
vantage (see 80 Micro, February 1982). 
But the educational system has not kept 
up with this trend, Moursand maintained. 

The problem, he said , is that not 
enough teachers are computer literate 
themselves , and there are not enough 
computer-related instructional materials. 

In an effort to overcome this problem, 
Moursand has committed himself for the 
last 15 years to teaching teachers how 
to bring computers into their class
rooms. He organizes special seminars at 
the university to introduce teachers to 
computers and explain how the ma
chines will change the way they teach. 
He also formed the International Council 
for Computers in Education and edits its 
journal, The Computing Teacher. 

The ability to use computers could 
become as important as the ability to 
read and write when looking at future 
employment, Moursand said . Business 
and industry leaders have already proven 
that productivity increases dramatically 
with the use of computers. 

"There is a revolution going on in in
dustry. And we need to prepare our 
young people for it," he said. 

Moursand contends it's time for the 
full-scale use of computers in the 
classroom. "Children should begin to 
learn how to use computers when they 
begin to learn any other subject," he said. 
" And with the resources that most 
schools have already, children could 
start to learn how to use computers in 
junior high school now," he added. 

"The evolution we are about to see in 
education is indeed scary to many 
adults," he said, "but to children who 
grow up using computers, there is no 
fear." 

"Our educational system is completely 
dependent, in essence, on how teachers 
and parents view the world. If teachers 
won't adjust to using computers, to this 
change in the wortd, it's going to be very, 
very hard for the kids to adjust to it ," 
he noted. 

What's happening 
in Woodlands? 
Walking down the halls of Woodlands 
High School in Hartsdale, NY, you can 
see microcomputers wheeled into class
rooms and hear students exclaim, "Fan· 
tastic, we're going to use the microcom
puter in this class, tool I love it!" 

What is happening at Woodlands? The 
answer is interdisciplinary use of the 
microcomputer. 

Teachers are finding computers en
hancing their curriculum. Micros can be 
used for drill, reinforcement and enrich· 
ment. Teachers are designing programs 
when commercial software is unavall· 
able to meet their needs. 

continued 
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f0NEWS 

PULSE TRAIN continued 

Students in English are studying spell 
ing, grammar and reading comprehen
sion on the TAS-80; students in Spanish 
and French are learning vocabulary and 
verb tenses; students in social studies 
are learning about the Middle East; 
students in sciences are learning about 
the metric system. Programs are also be
ing written tor Latin, reading compe
tency, biology, algebra and many other 
courses. 

Most of these programs are written by 
students for students. 

Students are also taught Basic pro
gramming at the school. That course is 
open to all students and is taught at 
three levels - beginning, intermediate 
and advanced. 

Woodlands High School has five 
TAS-80 Model Ills with disk drives and 15 
16K Model Ills linked in a classroom 
network. 

The programs are individualized and 
students are able to drill and review in 
their weak areas and accelerate in their 
strong areas. In past years, students 
in the resource math classes showed 
an average gain o1 two grade levels in 
one year. 

The microcomputer program is sup
ported by local funds and a grant from a 
regional group. It has been observed by 
teachers and administrators from 
Ardsley, Eastchester, Tarrytown and 
many other school districts in both 
Westchester and Rockland counties. 

IBM returns to 
computer services 
International Business Machines Cor
poration has taken the first step toward 
reentering the computer services 
business it abandoned years ago. The 
firm has announced the IBM Information 
Network, a remote information process
ing service. 

Known internally for some time as the 
Tampa project, it is IBM's coast-to-coast 
computer and telephone netwurk that 
will use more than 100 IBM program 
products ranging from text-editing to 
financial planning and analysis. The net· 
work is headquartered in Tampa, FL, 
where it was developed. 

By using an IBM terminal and even
tually an IBM table-top personal com
puter, large computer users will be able 

At Woodlands high school, the TRS·80 is used to drill , enhance and reinforce students' 
skills. 

to supplement their data processing re
quirements with specialized services. 
They will pay a fee to access by tele
phone IBM's computers and software 
programs. 

The network will be available initially 
in Atlanta, Chicago, Dallas, New York, 
San Francisco, Washington, DC, and 
Tampa. 

Some experts have predicted com
puter services will eventually dominate 
the data-processing market in dollar 
volume (80 Micro News, February 1982). 

In Akron schools the name 
for micros is Firestone 
For students and teachers in the Akron 
public schools, Firestone means more 
than where the rubber meets the road. 
Through a grant from that concern, the 
school system has been able to open its 
first microcomputer center. 

The center has 10 stations each with 
an Apple II, disk drive, NEC color 
monitor and Epson MX-80 printer
equipment valued at $38,420. 

The facility is designed as a staff 
training laboratory, but will also be used 
to train students. Training programs of
fered range from introduction to micro
computers to skills applications. Accord· 
ing to a statement released by the 
school system , the center will make it 
poss ible for hundreds of teachers and 
other staft members to become fami liar 
with computers . 

Computer store 
for the stars 
Long-time Beverly Hills resident Murray 
Goral nick, who claims to be a pioneer in 
the development of simplified computer 
usage concepts, has opened a computer 
store in his home town. 

The store retails a combination of 
computers and software set up to meet 
the needs of each individual customer. It 
specializes in integrating small com
puter systems into the non·computer 
environment. 

"We're focused on removing the 
trauma often associated with this transi
tion," Goralnick said in a statement. 

He added he started the store in 
response to the "tremendous interest in 
personal computers expressed by Bev
erly Hills people." 

The business will be conducted on an 
appointment-only basis, he noted. 

Legislation and futurists 
featured on CompuServe 
CompuServe has announced two new in
formation services on its videotext sys
tem. "Federal Reports" offers subscrib
ers articles and reports on legislation 
and its impact on the nation. It em
phasizes activities affecting the financial 
and business climate in the United 

continued 
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States. "Future File" offers articles and 
interviews about the impact of today's 
decisions and technology on tomorrow's 
society. 

HP hard disk 
to have MSC controller 
Hewlett-Packard has signed a contract 
with Microcomputer Systems Corpora· 
tion of Sunnyvale, CA, to buy controllers 
for HP's 5.25-inch Winchester disk 
drives. Deliveries of the controllers 
began last December. 

The Cal ifornia firm, in a statement, 
said it sold the controllers at a price less 
than it would have cost HP to manufac· 
lure the device itself. 

"Although HP could have designed its 
own controller, there was no need for 
them to expend the development time 
and dollars that would entail when MSC 
offered an immediate, field-proven, cost 
effective solution," said MSC Chairman 
and Chief Executive Officer James S. 
Toreson. 

The MSC controller features 22-bit 
error detection, 11-bit error correction, 
automatic seek verify, automatic fault 
detection, multiple sector transfers, a 
full sector buffer, selectable sector size, 
programmable sector interleave, user· 
configurable drive parameters and low 
parts count. 

Both firms declined to give details on 
the duration of the contract. 

Slow acceptance 
of tube shopping 
Growth of computer shopping will be 
sluggish during this decade, according 
to a Cambridge, MA, consulting firm. 

The Yankee Group identified five barri
ers preventing home terminal shopping 
from becoming popular: 

•Home terminals today fail to provide 
consumers detailed sensory information 
on products; 

•Consumers shy away from buying 
expensive, offbeat items "sight unseen;" 

•Service after sale is lacking; 
•Delivery of items takes too long; and 
•Consumers have no opportunity for 

social contact and recreation in shop
ping from home. 

The next wave of home shopping sys· 
terns will break by 1989, the consu lt ing 

Jonathon Rotenberg (left), president of the Boston Computer Society, accepted a 
$10,000 donation from Nigel Searle, U.S. director of Sinclair Research Ltd. 

firm said, largely wiping away growth 
barriers and launching a new era of mer· 
chandising. But the new systems must 
overcome the technical limitations of ex· 
isling video-based systems, tie-in with 
entertainment programming and be sup· 
ported by credible post sale service. 

The Source on cable tv 
Some 1.2 million cable-Iv viewers will be 
receiving information services offered by 
Source Telecomputing Corporation of 
McLean, VA. 

Called Sourcecable, the services are 
part of the cable-tv packages of four 
firms -Cox Cable Communications, Cross 
Country Cable, Storer Cable Communi· 
cat ions and United Cable Television. 

Sourcecable will offer regularly updat· 
ed general , sports and business news; 
educational exercises; home shopping ; a 
library of home and consumer informa· 
lion including health, emergency, ener
gy, gardening, food and home mainten· 
ance data; and electronic games. 

It is available in one-way and two· 
way modes. In the two-way version, view· 
ers choose the service they want by 
pressing the appropriate buttons on a 
hand-held television controller. 

The four cable firms also have includ· 
ed Sourcecable in their proposals for 
franchises in communities representing 
another 1.6 million viewers. 

Gadget from Mattel 
to control swell 
A $50 diet computer has been released 
by Mattel Electronics. Called "Diet Trac," 
the hand-held device contains calorie 
and nutrition tables published by the 
American Diabetes Associat ion and 
height-weight tables used by insurance 
companies to screen the obese. 

To use Diet Trac, a dieter punches in 
his height and weight. The computer 
flashes back how much weight should 
come off and how many calories a day 
the dieter can consume to take it off. On 
the device's calculator-type keyboard are 
buttons for six major food categories 
permitting the dieter to find out how 
much meat, milk, bread, fruit or vegeta· 
bles he or she is allowed. 

It also provides a diet plan with alter
native menus based on the "food ex
change system" used by many nutrition
ists and weight control groups. For ex· 
ample, an exchange may let a dieter eat 
more meat if less bread is eaten. People 
on special diets can program those into 
the computer and also get a meal plan. 

Dieters are required to punch in a re· 
port on everything they eat during the 
day. When Diet Trac learns too much of 
a food group has been consumed, it 
flashes a warning light and a running 
score of the calories consumed during 
the day. • 
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ANNOTATED BASIC-A NEW TECHNIQUE FOR NEO 
PH YTES.-BASIC progiamming was supposed to be 
simple- a beglnner·s programming language which 
was so near to English lna1 is could be easily 
underslood. Bu t , in recent years. BASIC has become 
much more powerful and therefore much more di fficult 
to read and understand. BASIC simply isn' t basic 
anymore. 

Annotated BASIC exp lains the complexil1es of 
mooern BASIC II includes complete TRS·80' Level II 

INTRODUCTION TO TRS·80 LEVEL 11 BASIC AND 
COMPUTER PROGRAMMING - by Michae l P, Zabin
ski . Wrilten by an experienced educator, thi s is the 
book for those beglrrners who want to learn about com
puters w1th olJ t hav ing to become an mcpert. It has prac
t ica l program s, use ful line·by 4 1ine com ments, excel
lent llowctiarts accompan ied by llne numbers and over 
200 exercises wh ich 11e lp the reader assess prog ress, 
reinforce comprehension, and provide va luable prac · 
lical experience. BK1219 $10.95. • 

50 BASIC EXERCISES- by J, P. Lamoilie r. This book is 
structured around the Idea that the best way to learn a 
language is lhrouqh actual practice. It contains 50 
completely expla ined el(ercises : statemen t and 
analysis of Ihe problem. flowcharts. programs and ac· 
tual runs. Program subjects Include mathematics, 
business, games. and operations research. and are 
presen1ed In varying levels of difficulty. Th is format 
enables anyone l o learn BASIC rapidly. checking their 
progress al !'•ch step. BK1192 $12.95 '. 

TliE BASIC HANDBOOK - SECOND EDITION-by 
David Lien . This book Is unique. It Is a vi rtual 
ENCYCLOPEDIA of BASIC. Whi le not favoring one 
compuler over anolher, it expla ins over 250 BASIC 
words. how to use them and allernate strategies. It a 
computer does not oossess the capabilities of a need
ed or speci f ied word, there are often ways to ac
compl ish the same function by usi ng anolher word or 
combinalion of word s. Thal's whe re the HANDBOOK 
comes in . II helps you get the most from your co m
puter , be it a " bo1tom-of-the·line ·· micro or an oversized 
mons ter. BKl 174 $19.95.• 

LEARNING LEVEL 11 - by David Lien . Wr itten especial· 
ly for the TRS·80, this book concenlrates on Leve l II 
BASIC. It explores every lmporlant BASIC language 
capabi lity. Updates are included for those who have 
studied the Level I User·s Manual. Seclions Inc lude: 
how to use the Ed itor. dual cassett e operation , printers 
and perlpheral devices, and the conversion of Level I 
programs to Level ti BK I t 75 $15.95. • 

BASIC BASIC (2ND EDITION)- by James S. Coan. This 
i s a textbook wh ich Incorporates the learning of com
puter programming using lhe BASIC language with the 
teaching of mathematics. Over 100 sample programs 
illustrate lhe lechniques of lhe BASIC language and 
every seclion 1s followed by practical problems_ This 
second edition covers character string handl ing and 
the use of data Illes. BK1026$10.5o.· 

ADVANCED BASIC- Appllcalions including strings and 
files. coordinate geometry , area. sequences and series, 
simulalion and graphing and games. BK10001$10.75. • 

BASIC prog rams Ihat you can use. Each program is an· 
notated to explain in s tep·by•step fashion the work ings 
of the prog ram Prog rams are tlowcharted to assist 
you in following the operational sequence. And-each 
chapter incl udes a description of lhe new concepts 
whicn have been in lroduced 

Anno tated BA SIC deals wi th the hows and whys of 
TRS-80 BASIC programming How Is a program put 
together? Why 1s 11written Ihat way? By observing the 
programs and following the annota11on, you can devel· 
op new techniques 10 use in your own programs-or 
'flOdif y commercial programs for your specific use 
Annotated BASIC Volume 1 BK7384 $10 95 
Annotaled BASIC Volume 2 BK7385 $10.95 
Order Bolh Volumes and Save! BK738402 $18.95 

INTRODUCTION TO PASCAL- by Rodnay Zaks. A 
step·by.step introduction for anyone wanting to learn 
the language quickly and complelely. Each concept is 
exp lained simpl y and In a logical order. All featu res of 

~~~e~~~~~cf~ir,;;~ wfi'~!~~~~i~e~ntoate;\et~re r~~~~;t~; 
the end or each chapter. 11 describes bolh standard 
PASCAL and UCSD PASCAL - Iha most wide ly used 
dialect for small computers. N o computer or program· 
ming experience Is necessary. BK 11 89 $14.95." 

PROGRAMMING IN PASCAL- by Peler Grogono. The 
computer prog ramming language PASCA L was the 
firs l language to embody In a coherent way the con· 
cepts of structured programming, which has been 
defined by Edsger Dijkstta and C.A.R. Hoare. As such. 
It is a landmark in the development of programming 
languages. PASCAL was developed by Niklaus Wirth 
in Zurich; i t is derived from lhe language ALGOL 60 bul 
is more powerful and easier to use . PASCAL Is now 
widely accepted as a useful language that can be effi 
ciently implemented. and as an exceltenl leaching 
tool. II does not assume knowledge of any olher pro· 
gramming language and therefore suitable for an in· 
lroductory course. BK1140 $12.95.• 

-GAMES
40 COMPUTER GAMES FROM KILOBAUD MICROCOM· 
PUT/NG- Forty games In all in nine dilferent categories. 
Games for large and small systems, and even a sect ion 
on calculator games. Many versions of BASIC used and 
a wide variety of systems represented. A musl for the 
serious computer gamesrnan. BK7381 $7 .95. • 

BASIC COMPUTER GAMES- Okay, so once you get 
your computer and are ru nning in BASIC, then what? 
Then you need some programs In BASIC. thars wh at. 
Th is book has 101 games for you l rom very simple to 
real buggers. You get th e games, a descript ion of the 
games. the !Isling to pu t In your computer and a sam
ple ru n to show you how they work. Fun. Any one game 
will be worl h more than the price o l lhe book for lhe fun 
you and your family will have With it. BK1074 $7.50.· 

MORE BASIC COMPUTER GAMES-Edited by David 
H. Ahl. More fun 1n BASIC! 84 new games from lhe peo· 
pie who brought you BASIC Computer Games. In· 
eludes such favori tes as Mino1aur (ba111e the mylhica.I 
beast) and Ellza (unload your troubles on lhe doclor at 
bargain rates). Complete with game description, list· 
lnQ and sample run. BK1182 $7.50.• 

WHAT TO DO AFTER YOU HIT RETURN-PCC's first 
book of computer games . . . 48 different compuler 
games you can play in BASIC ... programs, descrip
tions and many illustrations. Lunar Landing , Ham
murabi , King. Civel 2, Cubic 5, Taxman , Star Trek
Crash. Market. etc. BK1071 $t6.50-. 

1 

THEORY Z-How American Business Can Meet the 
Japanese Challenge-by William Ouchi. Why are the 
Japanese catching up and su rpassing American in
dustr ia l productiv i ty? What allows Japanese in
dustrialists to offer guaranteed lifetime employment 
to their workforce? This book Wiii help you understand 
the Theory z managerial philosophy and Its impl lca· 
tions for the American corporate future. Examples are 
given of the American industr ial giants already 
operating under Z-style management , and the impact 
of this style on the quality of their executives and 
workers is explored. A must tor tt°'e alert businessman, 
large or smal l. BK t226 s12.s5· 

SO YOU ARE THINKING ABOUT A SMALL BUSINESS 
COMPUTER-by Richard G. Canning and Nancy C. 
Leeper. For a well -organ ized manual on the process of 
selecting the right compu ter system for your small 
business, this text can·1 be excelled. Designed to in
troduce the novice in data and word processing to the 
real benefits of compulerizalion, lhe bOok is filled with 
money- and time·savlng l ips, photos of equipment, 
lists of suppliers, prices, explanations of compuler ter· 
ml no logy, and helptu l references to additional sources 
of informal ion . Everyone contemplaling a firsl com· 
puler installati on should have this book. BK1222 
£14 .oo· 

PAYROLL WITH COST ACCOUNTING-IN BASIC- by 
L. Poole & M. Borchers, incl udes prog ram l istings with 
remark s, descriptions. d iscussions of the principle 
beh ind each program, file layouls. and a comple te 
user's manual with step-by-step instrucHons, flow· 
charts. and simple reports and CRT displays. Payroll 
and cost accounling lealures Include separate pay· 
rolls for up to 10 compan ies, t ime·tested in1erac· 
t ive data entry, easy correction of data entry errors, 
Job costing (labor o f distr ibut ion). check print ing 
with lu ll deduc tion and pay detail, and 16 differ
ent printed reports. including w .2 and 941 (in CBASIC). 
BK I 001 $20.oo.· 
SOME COMr.lON BASIC PROGRAMS- Published by 
Adam Osborne & As soc la1es, Inc. Perfect for non. 
technical computerists reQuir lng ready·to-use pro· 
gfams. Bus iness programs, plus miscellaneous pro· 
grams. Invaluable for the user who 1s not an exped
enced programmer. All will operate In lhs stand·alone 
mode. BK1053 $1 4.99 paperback. 

PIMS: PERSONAL INFORMATION MANAGEMENT 
SYSTEM - Learn how 10 unleash lhe power of a per· 
sonal compuler for your own benef it in lhis ready·IO· 
use data·base management program. 6K1009 $11.95.• 

-MONEYMAKING
HOW TO MAKE MONEY WITH COMPUTERS-In 10 ln
formalion-packed chapters, Jerry Felsen descr ibes 
more than 30 computer-related, money·making, high 
profit . low cap i tal ln\lestme nt oppor tu n it ies . 
BK1003 $1 5.0o. • 

HOW TO SELL ANYTHING TO ANYBODY-According 
to The Guinness Book of World Records, lhe author, 
Joe Girard. is .. lhe world's greatest satesman:· This 
book reveals how he made a fonune- and how you 
can. too. BK7306 $.2.25. • 

THE INCREDIBLE SECRET MONEY MACHINE-by 
Don lancasler . A different k ind of .. cookbook.. from 
Don Lancasler. Wanl to stash taxes? Get free vaca
tions? Win at Investments? Make money from some
th ing Ihat you like to do? You'll find this book essenlial 
to give you the key insider dela.1 ts of what is really in
vo lved in slarting up your own money machine. BK 1071 
$5.95.• 

·No C.O.D. orders accepted. All orders add $1.50 lor tM first book, $1.00 each addl· Use the order card in this magazine or itemize your order on a separate piece of paper
lional book. $10.00 per book foreign airmail. Please allow 4- 6 weeks lor delivery . OueS· and mai l to BO Micracomputing Book Deparlment •Peterborough NH 03458. Be sure to 
lions regarding your order? Please write to Customer Serv ice al the follow ing address. include check or delai led credi t card informalion. 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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MICROCOMPUTING CODING SHEETS Mic10com
pu,;ng s dozen or so programmers wouldn 't try to work 
without these handy scratch pads, wh ich help prevent 
the li ttle errors that can cgst hou<s and hours ol 
programrn1ng t ime. Available for programming Is 
As sembly/Machine Langua9e (PDlOOt), whi ch has co l
urnns for address, instructt0n (3 bytes), source code 
(label , op code. ope<and) and comments: and for 

Z·BO SOFTWARE GOURMET GUIDE AND COOKBOOK 
- by Nat Wadsworth . Scelbi 's newest cookbook! This 
book contains a comple te descript ion ot the powerful 
Z-80 lns\fuct lon set and a wide va riety or programming 
in fo rmation. Use the author's Ingredients inc luding 
routines. subroutines and short programs, choose a 
t ime-tested recipe and start cooking ! BK1045 $ t6.99.• 

BASIC (PD 1002) wh ich is 72 columns w ide 50 sheets to -------=-]\\
a pad. $2 39 • =- - - • 

: . 
2t80SOfTWJ\RE 

-Z-80
fRS-80 ASSEMBLY LANGUAGE- by Hubert S Howe, 
Jr This book incorporates in to a single volume all the 
pertinent ta cts and Information you need to know to 
program and en1oy 1he TRS-80. Inc luded are clea1 
presentat ions of all introductory concepts. completely 
tested prac ricat programs and subroutines. details of 
ROM and RAM and d isk operating systems, plus com
prehensive Iables. charls and append ices . Suitable for 
the fir st t ime user or more experienced users. BK1217 
$9.95. ' 

PROGRA,,.,,.ING THE Z·80-by Rodnay Zaks. Here 1s as
sembly language programming tor the Z-80 presented as 
a progressive. step-tiy-s1ep course. This book is both an 
educational text and a self-contained reference book 
useful lo both the beginning and the experienced pro'. 
grammer who w ish to 'learn about the Z-80 Exercises to 
tesl the reader are included. BK"t 122 S 15.95. • 

INSIDE LEVEL If - Foe machine language program
mers. Th is ls a comprehensive reference QUide to the 
Level II ROMs, allowing easy utilization of the 
sophisticated routines they con ta in. It conc ise ly ex
plains set-ups. calling sequences, var iable passage 
and 110 routines. Part II presents an entirely new com
posite program structu1e which unloads under the 
SYSTEM command and executes ir. t>oth BASIC an<J 
machine code with the speed and efficiency of a com
piler. Specia l consideration is given to disk systems. 
BK1183 $15 .95.• 

~-•c...;.i.t.t. 

'" COOKBOOK 
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NANOS SYSTEM 
REFERENCE CARDS 

For Models I, II, Ill and 
color computer 

At last' No more flipping through the pages ot the 
Basi c 111anu al! NO 11'lore working through the maze ot 
machine langu age ins truction s! These ca rd s com
pletely summari ze the Basic and Assembler rn anuals! 
FEATURES INCLUDE 
•nemory map. eyeba ll graphics. math 1nstwc11ons. 
oas1c commands, s1ore 1ns1ruc 11ons. basic func 11ons, 
load 1nstruc11ons, basic statemen ts. move 1ns1ruc· 
tions. special keys, exchange instructions. pnnt usmg 
examples. shift in truction-s. basic speci al characte rs. 

ALL NEW-FOR 80 OWNERS 

e Z·80 ASSEMBLY LANGUAGE PROGRAMMLNG
BK 1177 - by Lance A. Leventhal , This t>ook thorough ly 
covers the Z·80 Instruction set. abounding in simple 
programming examples which illust rate software de
velopment concepts and actual assembly language 
usage. Features Include Z-80 110 devices and Interfac
ing methods, assembler conventions, and compari· 
sons with BOBOA/8085 instruction sets and In terrupt 
structure. $16.99. • 

6809 
6809 MICRO COMPUTER PROGRAMMING AND 
INTERFAC ING- by Andrew C. Staugaard. Jr. Getting 
involved with Tandy 's new Color Computer? If so. this 
new book from the Blacksburg Group will allow you to 
exploi t the awesome power o f the machine's 6809 
microprocessor. Detailed information on processor ar· 
ch1tecture. address ing modes. register operation , data 
movement , afi th inetic logic operations, HO and inter
fa ci ng is provided. as well as a review section at the 
end of each chapter. Four appendices ace Included 
cover ing the 6809 lnstructlon set. specifica1ion sheets 
ot lne 6809 tamily ol processors. o ther 6800 series 
equ ipment an<l the 660916821 Peripheral lnlerlace 
Adapter. This book Is a must for the serious Color Com
puler owner. BK1215 $13.95.' 

compare 1nstruc11ons. basic anci assembler messages 
and codes, b(anch 1nstrucl1ons. basic fac ts. data 
allcratton ins truclions, reserved words. lfO l ns1 ruc
tioris. ROM rou1lnes. complete charac ter cha r! with 
g1aphics and space-compression cocles. he~ · dec 
chart , cont rol code cross·re lerence, assembler in· 
st ru c llons commands and operators . screen line 
1ayoul. od1tor commands & subcommands. co nd ition 
code easy access 
Designed as a fold·up, accord10n·s tylecard, fits 1n yo ur 
pocket. Panels org anized for opt1rnurn speed for 
reference 
Model f: BASIC onl y FC100t 
Model I: BASIC an<;J Assembler FC1002 
MOdel 11: BASIC and Assembler FC1005 
Model Ill: BASIC only FC100A 
Model Ill: BASIC and Assembler FC 1003 
Color. BASIC ancJ fa tended FC 1006 

$2.95 
$•95 
SS.95 
$3.95 
$5.95 
$4.95 

ENCYCLOPEDIA FOR THE TRS-80* 
ENCYCLOPEDIA FOR THE TRS-80 .. is 
the newest per ipheral tor your micro
computer. This ten-volume reference 
series contains programs and art icle s 
espec ially selected to extend the docu
menla tio n that comes with the TRS-80. 
Volumes ot the Encyclopedia ,are being 
issued one-at·a-tlme, approx imately six 
weeks apart. Th is means that each new 
vo lum e will reflect the la test deve lop
ment s in TRS-80 microcomputing . 
Encyclopedia for the TRS-80 is avail
able i n two editions . The deluxe 
COLLECTOR'S EDITION has a hand
some green and black hard cover wilh a 
dust jacket. A soft cover edit ion is also 
available. 
To order si ngle hard cover volumes of 
lhe. Encyclopedia please specify: 
Volume 1 EN8101 $19.95" 
Volume 2 EN8102 S19.95" 
Volume 3 EN8103 $19.95. 
Volume 4 EN8104 $19.95" 
Volume 5 EN8105 $19.95° 
Volume6 EN8106 S19.95" 
Volume 7 EN8107 S19.95" 

To order sin91e so ft cover volumes of the 
Encyclopedia please specify : 
Volume 1 EN8081 $10.95* 
Volume 2 EN8082 S10.9s• 
Volume3 EN8083 $10.95* 
Volume 4 EN8084 s10_95• 
Volume 5 EN8085 $10.95* 
Volume 6 EN8066 $10.95* 
Volume 7 EN8087 $10.95* 

Al•bl•'l'or..,itlu.1..n;01m•tlotT 
1<.it' rOUI TR$.8) 

VOt.LIME. 

SPECIAL INTRODUCTORY OFFER 
Order the entire set (the first ten volumes) 
of the Encyclopedia for the TRS·80 and 
receive the tenth volume FREE! 

10 Volume deluxe hard cover 
COLLECTOR'S EDITION -a $199.50 
value. 

EN8100 $164 .00 postpaid 

10 Volume soft cover edition, a $109.50 
value. 

EN8080 $83.00 postpaid 

ENCYCLOPEDIA LOA DER is the 
software co mpani o n t o the 
Encyc lopedia for the TRS-80. This 
special series of cassettes will 
allow you to load selected pro
grams from the Encyclopedia in· 
stantly. Hours of keyboarding time 
and the aggravat ing searcn for 
typos is eliminated by using lhe 
Encyclopedia Loader. 

Encyclopedia Loader for Volume 1 
of ttie Encyclopedia of th e TRS-80 
is available at a Special lntroduc· 
tory Price of $12.95 (a $14.95 
value). To take advantage of this 
offer specify: 

EL800111 $12.95* 

Additional Encyc lopedia Loaders 
will be available as each volume 
o f the Encyclopedia for the TRS
80 is issued . To order specify
Encyclopedia Loader: 

Volume 2 EL8002 
Volume 3 EL8003 
Volume 4 EL8004 
Volume 5 EL8005 
Volume 6 EL8006 
Volume 7 EL8007 

$14.95* 
$14.95* 
$14.95* 
$14.95* 
$14.95* 
$14.95* 

'No C.O.D. orders accepted . All orders add $1 .50 for the ftrst book, $1 .00 each addi· Use the order card in th is magazine 01 itemize your order on a separate piece of paper 
tional t>ook. $10.00 per t>ook foreign airmail. Please allow 4~6 weeks for delivery. Ques and mail to 80Microcomputing Book Department• Peterborough NH 03458. Be sure to 
tions regatding your order? Please wr ite to Customer Service at the following address . include check 01 detailed credir card informa11on. 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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•UNDERSTANDING AND PROGRAMMING MICRO· 
COMPUTERS- BK7382-A valuable add ition to your 
computing library This two-part text includes the best 
articles that have appeared in 73 and Kilobaud 
Microcompul ing magazines on the hardware and soft
ware aspects of rn icrocomput ing. Wel l~known authors 
and well -struct ured text helps the reader get 1nvol\led. 
$10.95 ' 

•SOME OF THE BEST FROM KILOBAUD MICROCOM· 
PUTING- BK731 1-A collectoon ol the best articles that 
have appeared in Kilobaud MtCAOCOMPUTtNG. Includ
ed is material on the TR~ and PET systems. CP/M, the 
8080/8085/Z-80 chips. the ASA-33 terminal. Da•• base 
management, word processing , text edl-ors a11d file 
structures are covered too. Programming techniques 
and hard·core hardware construction projects for 
moderns, high speed cassette interfaces and TVTs are 
also included in this large forma t, 200 plus page edition 
SI0.95.· 

..--~~~~~~~~~~~~--, 

'l 'lt."'/-.~u I.JI ,"f It. 
,\·an 1n~ .\\Ys·1 nm ..; 

TRS·80 DISK AND OTHER MYSTERIES- by Harvard C. 
Penn ing ton. This is the definit"e work on the TRS-60 
disk system. It is full ol detailed " How to use: · i nfor
mat ion with examples. samples and in-depth explana
tions su itable for beginners and professionals alike. 
The recovery of one lost file 1s worth l he price alone. 
BKl 161 $22.50.' 

MICROSOFT BASIC DECODED ANO OTHER MYS
TERIES- by James Farvour. From the company that 
brought you TRS-80 DISK AND OTHER MYSTERIES. 
Conta ins more than 6500 lines ol commen ts for the dis
assembl ed Level II ROM s and six additional chapters 
descr ibing every BASIC subrout ine. with assembly 
language routi nes showing how to use them. Flow· 
charts for all major routines give the reader a real in
sight into how the interpreter works. BK t t66 $29.50. • 

DON'T {or How to Care for Your Computer) - by Rod
nay Zaks. In plain language, with numerous illustra
tions. this book tells all the do's and don't's of the care, 
preserva tion and correct operation o f the small com
puter system. Specific chapters cover each piece of 
hardware and software. as well as sa fety and securit y 
precautions and help tor problem situations . Have 
your computer work right the fir st time and keep it 
wo rk ing. No technical background requ ired. For all 
computer users. BK 1237 $11 ,95. 

YOUR FIRST COMPUTER-by Rodnay Zaks. Whether 
you are using a comp uter. thinking about using one or 
considering purchasing one, this book Is indi spen
sable . It explains what a computer system is, what it 
can do, how ii works and how to select various com
ponents and peripheral units . It is written in everyday 
language and contains invaluable lnformat ion tor the 
novice and the experienced programmer. (The first edi
tion of th is book was published under the title " An In· 
troduc tion to Personal and Business Computing" .) 
BKl t91 $8.95' 

M ICROPROCESSOR IN TERFACING TECH NIQUES 
-by Austin Lesea & Rodnay Zaks - will teach you how 
to interconnect a complete system and Interface It to 
all the usual peripherals. It covers hardware and soft
ware skills and 1echniques, incl uding the use and de
si gn of model buses such as the IEEE 488 or S-100. 
8K1037 $17.95. ' 

lf.J l'••HHitttfl ..., SPECIAL INTERESTS 
MOD Ill ROM COMMENTED-Solt-Sector marke1ing, 
1981 , Tti ~s book is not an instruction course on 
machine language. but rattier an intormat ion source 
that you can use time and time again for writing your 
own program or patching old Mod I machine language 
programs. II conta ins an explanat ion o f ROM s in the 
latest machine from Tan<ly, wi th most every locat ion ol 
the t4K ROMs liste<l. with com ments. Bt\1235 $22.50. 

THE CUSTOM TRS-60 AND OTHER MYSTERIES-by 
Dennis Klt sz. More than 300 pages of TRS-80 customiz
ing info rmation. With this book you'l l be able to ex· 
plore your computer like never before. Want to turn an 
6 tra ck onto a mass storage unit? Ind ividual reverse 
characters? Replace the BASIC ROMs? Make Music? 
High speed. reverse video, Lever I and Level II? Fix it if 
1t breaks down? All this and much. much more. Even if 
you have never used a soldering iron or read a ctrcuit 
diagram. this book will teach you how! This is the 
definit ive guide to c ustomizing your 80! BK121 8 
S29 95: 

BASIC FASTER AND BETTER ANO OTHER MYS
TERIES- by Lewis Rosenfelder. You don 't have to 
learn assembly language to make yo ur programs run 
last. W ith the dozens o t programming t ric ks and 
techniques In this book you can sort at hi9h speed. 
swap screens In the twinkling o f an eye, write INKEY 
routines that peop le th ink are 1n assembly language 
and add your own comm ands to BASIC Find out how 
to write elegant code that makes your BASIC really 
hum, and explore the power o r USR calls . BK 1221 
$29.95 . • 

THE CPIM HANDBOOK (with MPIM)-by Rodnay Zaks. 
A complete guide and reference handbook for CP/M
the indust ry slandard in operat ing system s. Step-by· 
step instruction for everything lrom turn ing on the 
system and insert ing the diskette 10 correct user 
discipline and remedia l act ion for probl em si tuat ions. 
Th is also includes a complete d iscussion of all ver
sions o f CPIM up to and includ ing 2.2. M P/M and 
COOS. BK I t 67 $14.95.' 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

HOBBY COMPUTERS ARE HERE!lf you want to come 
up to speed on how computers work-hardware and 
software- this is an excellent book. It starts with fun
damentals and explains the ci rcui ts and the basics of 
programming, along with a couple of TVT construction 
projects. ASCII. Baudot, etc. This book has the highest 
recommendations as a teaching aid . $4.95. • BK7322 

THE NEW HOBBY COMPUTERS- This book takes it 
from where Hobby Computers Are Here! leaves off, with 
chapters on Large-Scale Integrat ion , how to choose a 
microprocessor chi p, an introduction to programming. 
low-cost 1/0 for a computer, computer arithmetic. check
ing memory boards ... and much, much more ! Don't 
miss I his tremendous value' Only $4 ,95. • BK7340 

AN INTRODUCTION TO MICROCOMPUTERS, VOL. 0 
- The Beginner~s Book-Written for readers who know 
no thing about computers-for those who have an in· 
terest in how 10 use computers-and for everyone else 
who must live with computers and should know a little 
about them, The first in a series of 4 volumes. this book 
will explain how computers work and what they can do. 
Computers have become an integra l part ol life and 
society. During any given day you are affected by com
puters, so start teaming more about them with Volume 
0. BK1130 $7.95. • 

VOL I - 2nd Edition completely revised. Dedicated to 
the basic concepts of microcomputers and hardware 
theory. The purpose ol Volume I Is to give you a 
thorough understanding o f what microcomputers are. 
From basic concepts (which are covered in detail), 
Volume I builds the necessary components of a 
microcomputer system. This book highlights the dif
ference belwecn minicomputers and microcomputers, 
BK1030 $12.99 .• 

NEW 
INTRODUCTION TO WORD PROCESSING by Hal 
Glatzer. This book explains in plain language what a 
word processor ca n do, how to use one, how It improves 
productivity- especially in bu sinesses that handle lots 
of words-and how to buy one wisely. No technical 
knowledge required, for all first-time users and those 
considering purchasing a word processor. BK1238 $12.95 

NEW 
A USER GUIDE TO THE UNIX SYSTEM by Jean Yates 
and Rebecca Thomas. Here at last is a clear ly written 
book that allows you to use the Unix operat ing system 
easily, and at a traction at the time it prevfously took. If 
you're using. evaluating or simply curious about th is sys
tem, this Is your book. 8K1242 $1 5.99 

NEW 
WORDSTAR MADE EASY by Walter A. Etttln. Now Word· 
Star is as simple to learn as it is easy 10 use. Ttiis book 
teaches WordStar in t4 easy lessons. saving hours of 
hard work. ii comes with a convenient pull·Oul Command 
Card BK 1239 $7.95 

KILOBAUD KLASSAOOM-by Geor9e Young and Peter 
Stark. Learning electronics theory wtthou l practice isn't 
easy. And it' s no tun to build an electronics project that 
you can' t use. Kilobaud Klassroom, the popular seri es 
first published in Kilobaud M ;crocompurmg. combines 
theory with practice . This is a practical course in digital 
elec tronics, It starts out with very simple elect ronics 
projects, and by the end of the course you 'll const ruc t 
your own work ing microcomputer! 

Authors Young and Stark are experienced leachers, 
and lheir approach is simple and direct. Whether you' re 
learn ing at home or in the c lassroom. thrs boOk provides 
you with a solid background in electronics- and you'll 
o wn a computer that you built yourself! 8K7366 $14.95 

TOOLS & TECHNIQUES FOR ELECTRONICS- by A. A, 
Wick s Is an easy-to-understand book wr itten tor the 
beg inning kit·builder as well as the experienced hob
byist. It tias numerous pic tures and descriptions of the 
sa fe and correct ways lo use basic and special lzed tools 
for electr onic projects. as well as speclallzod metal
working tools and the chemical aids wh ich are used in 
repair shops. $4.95. • BK7348 

'No C.O.D. or<lers accepted . Alt o rders add $1 .50 tor the first book. $1 .00 eac h addi· Use the order card tn this magazine or 1tem1ze your order on a separate piece of paper 
tionat book, $10.00 per book foreign airmail. Please allow 4-6 weeks tor delivery. Ques and mail to 80 M1crocompuling Book Department •Peterborough NH 03458. Be sure to 
tions regarding your order? Please write to Customer Service at the following address. include check or detailed credit card in formation. 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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general, 
Assembly language programs 
are more difficult to use. Basic 
programs are loaded from the 
Basic prompt(> _ ) with the com
mand CLOAD if you are loading 
from tape and LOAD"filename" 
if you are loading from disk. 

The correct volume setting of 

the tape recorder is crucial to 
achieve a good load from cas
sette. This may differ from one 
tape to the next. If you have trou· 
ble, simply start at the low end 
of the volume scale and go up 
until you obtain a successful 

May LOAD 80 Directory 

Program Title Page Comments 
1 MUSIC 142 NONE 
2 NAMESONG 234 NONE 
3 EXPENSE 238 NONE 
4 PERSPECT 242 NONE 

5 RACES 252 NONE 

6 HANDICAP 264 NONE 

7 BANNER 282 NONE 

8 SPCCHASE 292 NONE 

9 FORE 298 NONE 
10 GABBY 322 NONE 
11 TESTFILE 330 NONE 
12 MONEYDOS 382 NONE 

by Art Huston 

load. 
The alignment of your record

er's heads is also critical. If the 
tape sounds muffled this could 
be the problem. Consult the 
September 1981 RELOAD 80 col· 
umn (page 314) for details. 

Type CMD"T" before loading 
a tape under Model I Disk Basic. 
If you are using the Model Ill 

with either tape or disk, remem
ber to toggle the low baud rate. 
Do this by responding 'L' to the 
'CASS' prompt, or by POKEing 
16913,0. 

People often write to us com
plaining of program bugs and 
enclose a listing like Listing 1. 
The TRS·80 will often load a tape 
perfectly for several seconds 
and then start reading data in
correctly. If the program lists 
Basic keywords strung along 

without colons or scrolls irregu
larly or changes print size, load 
it again. Even one line number 
interpreted incorrectly will cause 
an error to occur. 

Please consult the February 
1982 RELOAD 80 column for de· 

tails on using LOAD 80 disks. 

Errata 

The program DIRECTRD was 
listed in April's RELOAD 80 col
umn, but was not actually in
cluded. This is because our copy 
went bad. 

A program was accidentally 
deleted from "The Philatelist's 
Friend" in the December 1981 

issue, but was included on the 
LOAD 80 tape. The program is 
also listed In this month's De· 
bug section.• 

Program Listing 1 

6B CLS;QLc8:X=326:FORG=lTOB:PRINT@X,A ( G)::X=X+64:NEXT:QI=6:PRINT 
@22 ,AiTAB(6B) "t 2" 
7B PRINT@837,CHR$(17B)STRING$( 5 ,!83)CHRS(l79)STRING$(5 ,!87)AF. 
BB PRINT@90 2, CHRS {153) CHRS ( 166 ) CHR$ ( l 99) CHRS ( 15 3) CHR$ ( 166 ) 
90 PRINT@965,CHR $(15 4)AFC HR$(16 5)CHR$(19nSMKO SPbjhRRESETGO TOMKOS 
PbljRvtPOKEKILLdppLOCO ATAMEMdENOjfhX O@SYSTEMG ETRETURN MERGEO I M@OA 
TAERRORSYSTEMLINE@RESET@h@OATARETURNRU NRETURNMERG E@LI NEKILLOEFSN 
GCLSDIMGETOvodENDl'dXDERRORLINE@RES ET@OUTRETURNDIMRANPOl!!>IM@ERRO 
'l@" @MM 

RELOAD 80 

This month's column is for "needs EDTASM." In 

the newcomer to miCJOCom
puting and the TRS-80. It will 
deal with the question we most 
commonly get on the phone: 
How do I load this tape? 

Beginners do not always 
know the difference between 

Assembly language source 
code and Basic. The important 
thing to remember is that As
sembly language programs are 
loaded and then assembled us
ing an editor/assembler; this is 
denoted on the LOAD 80 docu
mentation card by the words 
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LOAD 

( C•-•) J
80 


LOADS 
LOAD80
EASY 

ELIMINATE HOURS OF 
TYPING AND 
AGGRAVATION 

In the April , 19B1 issue of BO Microcomputing 
we introduced LOAD BO to save you the time and trouble of 
t yping ou r programs yourself. LOAD 80 cassette tapes 
contain dumps at the major program listings in 80 
Microcomputing . 

If you have not yet ordered any LOAD 80 tapes and wish 
you had, don't worry. We are now offering a "back issue" 
cassette program. You can order any LOAD BO cassette 
from April , 1981 to date for $9.97. Back issues of 80 
Microcomputing are also available with the LOAD BO cas
settes for $3.50. With the complete documentation found 
in the companion magazine issue, you should have no dif· 
ficu!ty load ing any of lllL.§ major programs. 

Please send me the following : 

month year month year 


Tapes _ __ Magazines ___ 


TRS-80* OWNERS 


ITEM COST QTY. TOTAL 
LOAD ro Tapes 

add S1.~ per tape 1or pOStage and handling $9.97 

80 Mi crncomputi ng 
acld $1.00 per magazine for pos tage and 

haodl1ng 

$3.50 

TOTAL 

Check Enclosed Bill my: MC - AE L: VISA 

NAME __ 
ADDRESS 
CITY STATE ZIP____ 
CARD# ----------EXP. DATE____ 
SIGNATURE INTERBANK#____ 

Please allow 4-1l weeks for de livery 
LOAD 80 • 80 Pine St reet • Peterborough NH 03458 

Attn : Debra Boudrieau 

...-See List o f Advertise rs on page 354 

LOW COST ARCHIVE OR DISK 
BACK-UP TAPE STORAGE SYSTEM 

The BETA-80 is a low cost, high speed , direct access digital 
tape system which provides one megabyte of storage per 
drive. The dual drive configuration provides two megabytes 
on line. The BETA-80 has been interfaced to the Model Ill 
TRS-80· for use in backing up cost ly diskettes. It provides 
direct access at better than 100 inches per second and will 
store 10 single density 5-1 /4" di skettes on a standard CSO 
cassette. 

Wri te or phone MEGA for details . 

111ec;1 -(714) 365-7686 
7350 Acoma Trail , Suite 3- Yucca Valley,CA92284 

.,- 304 

· Man\lfac111re1 ·s Registered Trademark 
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fO Medical Opinion 
by Philip R. Mills, M.D. 

"Even stuffy medical journals 
have articles on computerization." 

This year may well be the year of 
the microcomputer in the field of med

icine. Physicians have been purchasing 
microcomputers in record numbers. Sev
eral small journals devoted to micros in 
medicine are available. Even stuffy medi
cal journals have articles on compuleriza· 
lion. One orthopedic journal which I re
ceive has just begun a regular column de
voted to the subject. The surface has only 
been scratched , however; if you can rec
ommend a program on diabetes, blood 
gases, thyroid profile, health education, 
life expectancy, diet counseling, filing 
system, statistical analysis, or any pro
gram of interest to a physician, please 
write to me. 

For any business the accounts receiv
able constitutes a most important portion 
of successful operation. Unfortunately, in 
medicine and dentistry, patient accounts 
are far too complicated and numerous to 
use any of the standard business ac· 
counts-receivable programs. To provide 
small clinics with automated patient bill
ing, various software houses have been 
writing medical packages for the Models I, 
II and Ill. The recent releases are vastly su
perior to earlier attempts. If your clinic is 
using an older medical or dental program, 
it may pay to investigate one of the new 
Model II billing packages. Our next several 
columns will be devoted to billing pack
ages. We will cover packages for the Mod· 
el I, Model II and Model Ill. 

The MSBO Dental Financial Manage
ment System (clearly benefiting from the 
abbreviation FMS) developed by MICRO/ 
SYSBO Inc., 236 Waverly Rd., Southamp
ton, PA 18966 (215) 355-5706, is a quality 
program . There are advantages to pur
chasing programs developed by experi
enced software houses. In 1978, the au
thors of FMS developed their first dental 
billing package. Written in Basic for the 
Model I, it was later revised for the Model 
II. Because of the limitations inherent in 
Basic, a complete rewrite was made in 
1981 using TRSDOS 2.0A and Radio 
Shack's Cobol. 

FMS is a true turnkey system. It is en· 
tirely self-prompting. From the time the 
computer is turned on, the user simply re

sponds to questions or keys in patient 
data as the screen indicates. The video ca
pabilities of the Model 11 are utilized nice
ly, and reverse video highlights nicely all 
editable screen information. 

The 191 pages of documentation are 
outstanding. The manual is printed with 
selectric-quality print and has three major 
sections. 

The first section is an easily understood 
tutorial which walks the user through the 
many functions of the system at a com
fortable pace. Every video screen and op
tion is covered and any areas of particular 
importance are highlighted. Since FMS 
was specifically written for the Model II , 
all operating instructions, including back
up, are specific to the Model II. (This gives 
it an edge over most CP/M programs 
which are able to provide only general 
start-up instructions, broad enough to fit 
many different computer models.) The tu
torial section closes with a question-and
answer chapter. Questions such as, "How 
can we "write off" this account?" are ad
dressed. Our billing clerk was able to un
derstand the tutorial with no outside as
sistance. 

The second section of the manual is for 
reference only and is very complete with 
detailed specifications for every screen, 
option and function. In my opinion this 
portion of the manual was unnecessarily 
difficult to use since it was arranged in al
phabetical order rather than organized by 

the menu sequence. There is no index, but 
in most cases the table of contents is suf
ficient to serve this function. 

The last section of the manual contains 
appendices with all start-up instructions, 
back-up instructions, and other informa
tion such as where to order forms. 

The compiled program contains nearly 
SOOK of instructions. A main menu pro
vides 35 options. To avoid cluttering the 
screen and confusing the billing clerk only 

nine choices (including six submenus) are 
listed: 

10 Account Maintenance Menu 
20 Patient Maintenance Menu 
30 Payment Processing Function 
40 End-01-0ay Processing Menu 
50 Billings Opt ion Menu 
60 Monthly Processing Menu 
70 Peripheral Maintenance Menu 
80 Patient Processing Function 
90 End System 

ti "50" is entered, the Silting Option 
Submenu appears: 

51 Account Billing Function 
52 Insurance Billing Funct ion 

Alt submenus can by bypassed. In the 
above example the Billings Option Menu 
could have been bypassed by entering 51 
or 52 directly from the main menu. The re
sponse time is nearly instantaneous and 
entries do not require pressing Enter. 

The program provides for 200 dental 
procedures (the advertisement incorrectly 
states 300), 20 producers (dentists, hy
gienists and so on), 20 complications 
(asthma, penicillin allergy, among others), 
and 20 insurance carriers. 

Patient accounts are limited by disk 
space to 4,000 patients with 2,000 active 
billing acounts. If a hard disk is used, this 
number can be increased indefinitely. 
Each patient record allows up to five com
plications to be listed, as well as two 

phone numbers, birthday, sex, next ap
pointment, recall date, and dentist. 

One of my main criticisms of Radio 
Shack's Model I Medical Office System 
was the difficulty our office had in chang
ing over from our manual pegboard sys
tem to this automated billing system. It 
took us a month and much overtime. Fi
nally we abandoned the system, leaving 
our billing clerk resistant to future compu
terization. The MSSO Financial Manage

"Our billing clerk was able to understand 
the tutorial with no outside assistance." 
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MULTIDOS 

For Your TRS-80™ Model I and Model Ill 

. ''c~eap,,* Most EFFICIENT Disk Basic Interpreter! 
A true Z-80 Basic. Others claim to have a NEW 
Basic, but their cumbersome archaic code can
not measure up to the speed and size of SU PER
BASIC. Seeing Is Believing! 

* Most COMPATIBLE Operating System! 
Model Ill MULTIDOS will Automatically Read 
(without reconfiguring system between reads 
-without modifying source media),, 

MULTIDOS Model I Single Density LDOS Model I Single Density 
MULTIDOS Model 1 P Density LDOS Model I Double Density,,cJieciP ~· 

s 
'·· 
... ;) 	 MULTIDOS Model l Double Density LOOS Model Ill 

DOSPLUS Model I Double Density NEWDOS/80 Model I Double Density (unadulterated) 

DOSPLUS Model 111 NEWDOS/80 Model Ill (unadulterated) 

PERCOM DBLDOS 

UTILITY TO READ TRSDOS MODEL Ill, VERSION 1.3. 

Other Model I Single Density Operating Systems Must Be Altered (via System Utility) To Be 
Read By MULTIDOS Model Ill. MULTIDOS Model I Doesn't Care! It Just Reads 'Em. 

(Hardware Modification Required To Read Double Density Diskettes) 

* Most PORTABILITY 
Mix & Match Model I and Model Ill MULTIDOS 
Diskettes. 

- MAIL ORDERS 

Cosmopolitan Electronics Corporation 
P.O . BOX 234 

VISA & MasterCard Plu& $3.00 ForPLYMOUTH, MICHIGAN 48170 
WELCOMED Shipping & Handling 

Michigan Residents 
Foreign Orders Add $15 .00 ******** Add 4% Sales Tax 

COD Orders Add $1 .50 - TECHNICAL INFORMATION 

* For Model I Orders Only * Cosmopolitan Electronics Corporation 
Please Specify Single , Double C! O VERNON B. HESTER Perso nal Checks Take 
or P Dens ity. 42403 Old Brid ge Road• Canton, Ml 48188 • (31 3) 397-3126 2 Weeks To Clear 

______________ NOW AVAILABLE FROM ------- ------

COMPUTER SHACK POWER SOFT BYTES & NAILS SIMUTEK 
COM PUTER PRODUCTS, INC 

1691 Eason 11500 Slemmons Expressway 51 t 0 6th Avenue 4877 East Speecw~y 
Pontiac , Michigan 48054 Dal las. Tex as 75229 Sioux City. Iowa 511 06 Tucso". Arizona 85112 

(313) 673 -2224 (2 14) 464-2976 (7 12) 274-2346 (602) 323-9391 

TRS·80 is a registered trademark of Tand y Corp 
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ment System, however, is remarkably and date of last payment. This makes it cated. The program simplifies this billing. 
easy to install in the office. ln fact, the convenient for the office manager to dis All patients are arranged under the ac
manual contains a chapter devoted to cuss the status of the account with the pa count of the person responsible tor pay
painless computeriz~tion. FMS gives the tient if necessary. It also provides a form ment. This is a better solution than having 
option of installation all at once (in our ex for the dentist or other producer to write in a separate account tor each patient. 
perience a horrendous task) or gradual all new charges. Although this program is excellent, 
changeover (our c linic's recommenda Patient statements are very versatile. there were a few areas that irritate me. All 
tion). Gradual changeover is accom  Three lines are provided for a seasonal prompt response entries require upper
plished by entering patients into the com greeting. Every patient account can be in case. Lowercase responses are ignored. 
puter as they have dental appointments or dividualized-billed, not billed, insurance My personal preference is lowercase. Ac
as payment is received. only, budget, and so on. Any patient can count-name searches differentiate be

Access to patient information is im receive or not receive dunning messages tween upper and lowercase, which I feel is 
mediately available by either patient on his statement. Your standard 30, 60, an inconvenience shared by most ac
name or number. No sorting is ever re and 90 day dunning messages can be counting packages. This program shares 
quired making it by far the fastest pro changed easily. A pre-treatment authori another inconvenience with most other 
gram I have used to date. Patient bil;ing is zation form can be sent to a third-party packages: Date changing is awkward and 
simplicity itself. All prompts for informa carrier prior to treatment for payment ap requires rebooting. 
tion are clear and easily entered. Patients proval. Third-party billing forms can be The program provides an option to 
are charged using procedure codes. Stan standard ADA forms or SUPERBILL for schedule the appointment time. Date only 
dard charges may be overridden at any mat on blank paper. is available. This is certainly no major limi
time. New procedures may be entered im A reconciliation statement is printed tation. 
mediately. A return appointment is daily. Numerous other accounting reports No provisions are made to enter pa
entered at this time with a date flagged to can be generated including full account tients with past-due balances. All patients 
send a reminder to each patient of his aging reports, patient lists, billing reports, must be aged by the program itself. Any 
next appointment. Mailing labels are pro and insurance aging reports. Manage outstanding balance must be originally 
duced if desired for statements, recall ment reports include procedure analysis entered as a current balance. Most prac
cards, and appointment notices. Numeri and producer analysis. All reports can be tices would choose this method at aging 
cal entry is enhanced by removing any printed alphabetically or by account num anyway, so this would prove of little incon
slashes, dashes, or parentheses from ber sequence. Complete complication venience. 
dates, phone numbers, social security lists, procedure lists, and producer lists No integrated accounting programs are 
numbers, and so forth; the program auto are also provided. available for this FMS. Also not provided 
matically supplies these itself. At the con An excellent convenience feature of the are any reports comparing prior months, 
clusion of each day, you can print out the program is the arrangement of report years or collection percentages, but nei
next day's appointment list. printouts. The reports are arranged to re ther does any other medical office system 

A very helpful option which I have seen quire an absolute minimum of printer form I have reviewed. 
on no other medical package is the capa changing. This feature will appeal strong Another feature absent from every 
bility to print up the charge slips on the ly to any busy office personnel. Standard package to date is a simple way to update 
next day's patients. This charge slip con forms are utilized where possible, but any the procedure-fee schedule. It should be 
tains the account and patient name and format is available from MS80 by request. possible to update all charges by a certain 
phone number, past-due balance (if any) Insurance billing is always comp Ii- percentage without changing each 

Scotcli Diskettes 
Rely on Scotch• d iskettes to keep your valu· 
ab le data safe. Dependable Scotch diskettes 
are tested and guaranteed error- free. The low 
abrasivity saves your read/ write heads. 
They're compatib le with most diskette drives. 

(800)235-4137 


Introducing... 

Frog Prince Software 
PROGRAMMERS: We are seeking out 
standing entertainment programs for 
publication . Unique. challenging pro
grams for the IBM PC. the TRS-80 Color 
Computer and other computers with 
high-reso lution color graphics capa 
bilities . Write for our submissions kit 

Frol! Prince Software 

P.0.BOK970 


Bowlin!! Green Station 

NewYork,NewYork 10274 


.-531 

** SUPER'"~*
ISA's DATABASE 
The only DBMS wirh all these features : 

* PROVEN in o ne year of test marketing* TO UGH , re liab le fil e structure* MENU driven for simplicity and easy use * ARITHMETIC with stored ca lcu lations* FAST set-up and report format ing * CLEAR user-oriented documentation* PRINTS totals& su btotals- mai l labels* REFORMATS and merges data files* MULTl·DISK f il es: Up to 128K records* SORTS full d isks on up to 40 fields* PRODUCTION input of repet iti ve data* GOU PLES to word processor & statistics * POSTS t ransact ions to master fi le * SEARCH by strings, ranges, comparisons* DATA COM PRESSION : Over twice as 
many labe ls as the other system 

For TRS·60' 1'\odels I, II , f, III - 250.00 

Ask yoLJr D&aJer o r Wn ta ·· 

Institute fo.- SdentJnc Anaty11ls. Inc. 
P. 0. Box 7166, Dept. 1'\· l 


Wilmington, DE 19603 (215) 358-3735 


~ r M Tandy Corp. 

..... -

Dealer lnQu1ries 


Invited 
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lllLARGECAPACITYACCOUNTSREC m-
Hl.i()(~K HllEAliEll 

...............
........•......
.......... 
..........
..............
... ............ 


A fast and funous action game designed to 
challenge players of all ages and skills' Spec ial 
features include: 

• 9 levels of play 
• sound effects 
• SAVES TOP TEN SCORES 
• machine language 

For the TRS-80" Model I, Leve l II 16K or Model 
Ill 16K 
Price of $14.95 inc ludes shipping and handl ing_ 
To order cal l (513) 435·5966 or send check or 
money order to: 

Cedar SolMare Co. 
1943 Woodson Court 

Centerv ille, Ol\10 454 59 

Dealer inqu iries i11vited 
' Tradema rk o f TANDY CORP. 

80 Microcomputing does not keep 
subscription records on the premises, 
therefore calling us only adds time 
and doesn't solve the problem. 

Please send a description of the prob
lem and your most recent address 
label to: 

80 Microcomputing 
Subscription Dept. 
PO Box 981 
Fermingdale, NY 11737 

Thank you and en1oy you r subscription 

,,..see List or ArJvert1sers on page 354 

~ m 	 < 
~ 	 > 
~LARGE CAPACITY E 
~ ACCOUNTS RECEIVABLE l: 
a: FOR MODEL 1/111 11 

~ 5000+ CUSTOMERS ~ 
~ 15000+ TRANSACTIONS n 
0 8ALANCEFORWARD.99TRANSACTCODES. ~ 
CJ 30-60-®·120 AGED STATEMENTS SHOW > 
CJ DATE/INV# / DESCR IPIAMT (WrrH AGEING) (') 
C SELECTIVE FINANCE CHARGES & RATES. =i 
> FAST ENTRY POSTING W/AUDrr REPORT. o( 
~ SUB·ACCTS % OF CREDIT LIMIT. DATE > 
U OF LAST PAYMENT _ SALES ANALYSIS (') 
C SPECIAL 90 DAY ACCOUNTS LABELS (') 
~ REfAIL & PROFESSIONAU. Y USED 2 YEARS. g 
(,) $100.00 z 
~ (REO. YOUR OOS 32K 2 DISKS) (ii 

=HOLMAN D-P SERVICE "" 
355 ~ 

..I 2059 WEST LINCOLN 3.00 S&H (') 
~ OROVlLLE, CA 95965 VISA OR MC !!! 
m 916-533-5992 3PM-9PM coo· < c 	·coo (CASH . CERTIFIED CK. MONEY ORDER\ > 
~ - ~ 
111 :>31115.LNOO:>:>YAJ.l:>YdY:>il~HY1iill 

TRSDOS++CP/ M 
w1tt1 

REFORMATTER'~ 
Model II usersl Convert files between 


TRSDOS and CP/ MI 

• 	 REFORMATTER runs under TRSDOS 

• 	 Operates on single drive system 

• 	 Converts in both directions 
• 	 CP/M operating system not needed 

• 	 All TRSDOS record lengths supported 

• 	 Initializes blank CP/M diskette 

• 	 Displays or dumps CP/ M files 
• 	 Manipulates CP/ M directory under 


TRSDOS 


5249_00 from stock_ CP/ M-IBM and 
CP/M+--DEC versions of REFOll.MATTER 
also available at 5249.00 fro m MicroTech 
Exports, Inc .. 467 Hamil ton Ave., Palo Alto, 
CA 94301 : I Tel: 415 /3 24-9114 :J TWX: 
910- 3 70 -7457 MUH-ALTOS _J Dealer & 
OEM disc ounts available _ % • ,.., 380 

WILD 

CAT 


REMARKABLE TRS-80 

DISK DIRECTORY 


CATALOGUE SYSTEM 

Catalogue conl<i. lns f="ilcsp<'c , FiR.ST tlrtt: Nl:./'l'IARK, 

d\'ik lD. disk name, d isk d.th! 11nd f ree ~ra11i. 

Mode.I I u!i!lng TFl:SDOS 2', ) or any Ver sion NEW DOS 
Uses fast mllchine c o d" for r("adlng and sorting. 

S39.95 + $2.00S/H ReQ 48K. Two 5"' 0,ivcs 
S aef$(ilc:fion 9u.oua:nleedor r~lurn u.•ilhin 10 day'i. 

DONALD M. FIELDING 
2207 N.W. 61sr PLACE • MARGATE. FL33063 

(305) 972-6744 
O~<tlc: r lnqulrks Jnvitt.:d 

TR.S·80 •nd TRSDOS · Tra<le•na•l< of Tand~ Corp 
N EWOOS · Trademet~ App.1rat Inc. 

IBM PC' 

J'RS·SO 'MOllH 11 


AllV4./\i(,'Ell PRO!ll.C'TIVIH StSTEM 

APS 1' iJ pro~u1.: u ..· 11~ ~m1~ll·r lhJI ~.- .in he 

'-\tmpuet.l wuh IHM 0 

!11 SPt· :-.)'h:m . l"h"-' 

'~·ph 1 ... [1.,;iilcf.l r.l 'IH ...,,1( ...c:uk tl ir m•thintc It..:""' · 

Noh: t hc:~c: le.a11.1 t c-:-; : 


• 	 Menu dr i\tcn. u~c r rrienJI)' ~l' n L· r;,.i J riuq1c1\\; 
4t rt: h1 tcl.'. lUr\' 

• 	 Du.t i ..n~en ~1pudtuin 
• 	 Prim.1r), l.rne .inJ }-un... tulll li.o 1.:um1n.1n~1, 
• 	 Scp•rJ " l:dll •nd Hr"'"" •ul,.;,,_m, 
• 	 Dynam1•:all:i- atJJu:-.tab k ....... rolling rn >! II luut 


d 1rt'i,:t1nn"" 

• 	 £ :ir. 1nnrtt d al<t ..,c l !<> 11u:t1i1:l' .i 1H.I ucat.: 
• 	 Tnc 1~1rm~H1 e r. ..:1m1 l.i.r IP IB\1 \ 

SCRIP') l ljML ! Drm.sui: r. •" Jt·~t~n t·d 101 

l;.i r)! ~· d•1\. umcn t-.

• Huilt ·1 n utcl 1ta::- ,d i·•~ d.1:.1 ... c:1 tt) rmat 

Lt•n'r'~·r~11m., 

All n.',t.:tql' rn l uv.· r~ of cH1r p r11Jui.:1;; n:t:t:l\t.' tull 
rn.11n1l:11ilnn• ~oppon . F dr mo•~· mh1rma1 1~ 1 n 

..:ont<t l.'t 
~RMIX LOGIC S\Sff.MS l!'C 

P.O. BOX 142 
llOI\ 	MU.LS. O'iB.RlO .,.395 

CAr'iA DA M.lC' 2R6 
• H. q1,1 ..1r n·.1 lr;Hkmark nt (;u1dv C\1rpo1<1t11111 

MODEL III TRS-80® 

Software on Disks! 

At last! All Model Ill 

Put it in - Watch it run. 

GUARANTEED - SEND FOR 

FREE CATALOG . INCLUDE $9 .95 


FOR DISK VERSION AND 

A FREE PROGRAM . 


.,.396 

Rt. 5, Box 277-C 

Benbrook, TX 76126 


~softbyte computing 
announces __ , .,. 398 

STAR SEARC'H ASTRONOMY GUIDE lmlantly 
display a map of the skies overhead for any date 
and time entered that plo!s the brightest stars, 
double slars , star clusters, nebula and the exter
nal galaxies _ ___ . __ . _. 119.95 

DATA-FILE MANAGER A complete information 
filing and retrieval system that includes an alpha 
& numeric sort, user-defined record formats of up 
to 240 characters and 12 fields, multi-field search 
and totals, and auto memory size recogni
tion .. --- -- -- --- . - . -___ -_-_._. . __ _. __ .. _. _.. 119.95 
STOCK CHART GRAPHER Charts any stock's 
trading prices for up to 60 days. weeks, etc_along 
with volume of shares traded, price moving 

.average and relative price change . .. ___ ___. 119.95 
THE COUPON SHOPPER A convenient and 
organized way to keep records or your 
redeemable coupons on hand that also matches 
those coupons to your program-prepared shop
ping list. -, , .. -- . .. .. --- .. .... - . .. . .. _... . , 19.95 
All programs are furnished on cassette for Model 
I or III with at least 16K Disk owners inquire as 
to disk availability and prices_ Overseas add S3.00 
and CT residents add sales tax . 
Softbyte Computing, Box 217, Wallingford. CT 

06492 
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charge individually. 
Since the package is written in Cobol, 

in-house enhancements will be very diffi 
cult. A fully operational demonstration 
version is available ft>r $30. The demon
stration version is slower than the com
plete FMS version and limited to 20 pa
tients . Otherwise, it is identical to the full 
version and includes full doc umentation. 
This provides an excellent way to test the 
program for your dental practice. It also 
gives you the opportunity to arrange for 
any special needs your practice requires 
and lets the company make any customi
zation necessary for your office. 

Software support is vital and FMS 
comes with a guarantee that any program
ming errors will be corrected without 
charge. (A policy which I believe all soft 
ware houses should have.) 

The package requires a Model II , four 
disk drives, and an 80-column line printer. 
(A hard disk is far superior to four disk 
drives, and I personally recommend it.) 
The program is reasonably priced at 
$1,600, which includes full support for one 
month . 

Although there are some significant dif 

ferences between dental billing and medi 
cal billing , there are many similarities . I 
have reviewed this package with a denta l 
friend to make certa in the review is accu
rate. He was so impressed with the ease 
of operation that he is considering pur 
chasing a Model 11 just to have the pro
gram. 

A medical package is scheduled for re· 
lease w ithin a few months. A version for 
CPIM is also to be released " shortly." • 

Ed. note: Below is a letter from Frank 
Weiss of MICRO/SYSBO commenting on 
Dr. Mills' appraisal of their program. 

Dear Dr. Mills: 

Your review of the MS80 System is 
precisely accurate, well written, and cer
tainly friendly to our system. 

The few criticisms you relate are also 
accurate and quite constructive. Your 
suggestion concerning an index to help 
find specific sub-functions is also well 
taken and I will include an index with. the 
next manual publication. 

The variation between the 300 pro
cedures advertised and the system limit 

of 200 is actually a mistake in the screen 
utilizat ion display. There are 300 allowed 
and we will change the program to reflect 
this amount. We have also heard from 
other sources that it would be beneficial 
to allow entry of past-due balances when 
creating the account file, and we are con
sidering adding this feature. 

We are working on a new function to 
allow the user to compose simple letters, 
and have the system use the account f i le 
names and addresses to produce letters 
to all accounts, selected accounts (such 
as those with a past due balance), or in
dividual accounts. I hesitate to call this a 
word processing function since the text 
composition will not be as versatile as 
Scripsit or Electric Pencil, but rather like 
the way we allow text entry for the state
ment messages or the dunning 
messages. 

Again, thank you for your t ime and 
interest . 

Sincerely, 
MICROISYS80 
Frank A. Weiss• 

,,_;If~ rff~ expanding microcomputing horizons 

o 

MORE THAN AN 
EXPANSION INTERFACE! 

. 

EXPAN D you r co mputer w it h the HOLMES 

expan sion n1ainfr ame and one or more plug
in rn odu les. 

• Ma in frarne includes cJse, power supply, 
connectors i2 main frame style> ava ilab le). 

- Single/ Double density disc module 
• Sta te-o f -the-art LSI data sep ara to r 
• 5" & 8" d rives, single and dou ble J ensi t y 
(opti onal) 
• Compat ible w ith stan<.lard hardw are & 
softwa re 

- 80 Column Vrdeo Mo dule 
• 80chara cter x 161 ines forTR S-80"' rnonit or 
•AO character x 25 lines for sta ndard monitor 
• BO x 2.5 mode supports M acie l I I video 
functions 
• So ftware/potche, for many popular 
progra ms 

- RS-232 I M odem Modul e 
• Software cornpati b le wi th RS syste rns 
•Supports stanuard opera t ing rnodes 

- Ot her modu les are being dcvt• loped. 
• A single-modulP case i' ava ilabk to 
support on ly ONE mo<.lu le. 
• Due to the number of opt ions ava i la lo le, 
please cal l or wr it e for prices . 

o for TRS-80®Model I/Ill and PMC®-80/81 

SPEED UP 

YOUR COMPUTER 

and add a printer 


Th e SPRINTER 11 w plugs into the Z-80 
socket in your computer case with no 
solderin g. 

• Select " NORMAL" or 4 MHz 
operati on via the " O UT 254" software 
command (o r add a switch for hardware 
control ) 

• Au tomatic slowdown for disc & 1/ 0 
operations 

• Wait function allows use wit h slow 
ROM 's. 

• Includes FAST Z-80B MP. 

• For 124.50 we'll instal l a standa rd 
parallel pr inter port on your Sprin ter 
JI."' 

SPRI NTER II ™ . . ...... . . .... . .... 199.50 
printer option . . . . . . . . . . . . . . . . . . 124.50 
printer cable ......... .. ... . . . .. S19.50 

48 K Memory 

INSIDE your Keyboard 


IM-2™ 

The INTERNAL MEMORY "' plugs 
imide your computer to give you 48k of 
rel iable memory. 

• simple installation 
• easily removed 
• guaranteed 4 MHz operation 
• ex tremely reliable 
• compatib le 
• thousa nds in use throughout th e 
world 1 

JM-1 (32k) ... .. . '86.00 (66.00 less RAM) 
IM-2 (48k ) ..... >139.50 (99.50 less RAM) 

See reviews of the INTERNAL 
MEM ORY ™ in 00 Microcomputing (•' 
'(Dec. '81) and 80 US Journal (M arch '82) 

All p roducts are completely assembled and tested and come wi th a one-year warranty and a 30-day "no questi ons asked" return privilege. 
, ,. I Please add >3.00 shipping in U.S. & Canada: all oth ers add 15% shipping & handl ing VIS.4' 

~ 3555 South 3200 West Salt Lake City, Utah 84119 (801) 967-2324
/Dealer Inquiries Invited prices subject to change w ithout notice. .,- 153 Send S.A.S.E. for more information 
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Supercharge Your Micra's Performance With 

The Professional Operating System with CPI M™ Compatability 
•Sp1t11culu 	Plrtorim1nc1 . Programs run. 3 lo 10 times las1er compared with TRSDOS or CP I M 

Benctirnar}; results up to 20 11mes 1as1er ob fained w1th some apphcahons by independent firm ' 

•Double-Sided Or1v1 Support . Prov ioes t 2~~ Megabyles 01slo<age per s· doub1e-s1ded1dens1ty d•Sk 
ln!errno: <lny comb1na11or: ol c,1nqle or douo1-e s1<Jed dnves on line 

•E.1p1nd1d Dlr1ctorle1 . Store large• number ol files and more mlo1ma110n. per disk 
,.,utam1tk D1n1"v/Sld1 Rtcognl'Uan . l)elec1s changes 1n dis k jormal automatica lly Change d1s~ s al 
anv 11me ~1tnou1 comprom1s1no data or " BDOS/ RP.ad ·Only' ·errors 

•Fut Oisl Batkups Copy a complete s· · SSiDD diskette 1610KJ 1n less than 80 secon ds Copy J 

douDtt:? -;1C:ed!r1e11s 1ly d1sket1e 11 ?~ MeqriDyles~ 111 1ess 1han 1 minute 4~ seconds' 

•Hird Dltk OrN1 Support. Suppor1s large har<l disks me11cess ol 1.000 MegabY1es w1thou1 par11l1oning 
•AdvJnted 	UUlttlu . Complele se1 of disk uhl1t1es syslem.dale .ma hme fu nchons. communic:at1ons 
thannel interlace etc p1ov1ded as siandard tei"11ures 

•Enh•nt•d 	~utGmattc "Int Spooling . Run multiple printers s1rnu1Taneous1y . suppor1 tor muttiple 
Queues ana or1n1er5 is ~tancara lealure on sooo11ng versions 

•CP/ M Co111plllbllly. V1nually any CP/ 1'! 1vers•on 1 xl pro913m will run under TURBODOS without 
mod1t 11::at1on A l~e> lully media compa11ble with standarc CP/ M-lorma1 dis¥&t1es 

•Adv1nud Jblnlr1m1·llk• fHtusH . includes fead-atter-1Nnfe vahdatlon ol all disk updale operations . 
:ype·ahead bullers. 1ncrementat disk backup utility. passwor(j/IOQ·on securi ly . system date and time 
junction~ accep1s sHing Gf rnult101e commands and numerous other capab1hhes nor ava ilable under 

s1g50oa1

CP ' M or TRS00.5 Mu111  user ne 1workinQ versions also a'la1lable 

TRS-80 Model 11 er and 0£1'!· mQu1nes mv11ed 

and Xerox 820 versions 
Special lnl roauc10ry Price Data-Rx, Inc . 

Easily adaptable to any ZBO·Oased computer. 

(408) 375-2775 • 686 Lighthouse Avenue• Monterey, 93940 

Attention: 

European Subscribers 


Due to shipping problems in Europe, we 
are asking our subscribers to send us their 
most recent mailing label from 80 Micro· 
computing. If you are unable to provide 
us with a label, please send us your name 
and address, and tell us at what point you 
are presently in in your subscription. This 
information is very necessary in order to 
solve a forwarding problem, so we are 
asking for your co-operation in this mat· 
ter. Please direct all information to: Attn: 
Doris Day, 80 Microcomputing, 80 Pine 
Street, Peterborough, NH 03458. 

..- See List of A river tis ers on page 354 

COMPUTER AIDED INVESTMENT 

Had you ever missed opportunities to purchase stocks at their low 
points, and/or had hesitated to sett and resulted in financial losses? 

One of the secrets for success in the STOCK·MARKET is t iming . 

A computed program, STOCKCHAAT·I"'. for usage on the TRS-80" 
models I & Ill , APPLE II', & ATAAt·BOO" computer systems. wil l time the 
stocks in your portfolio for BUY & SELL opportunities. The BUY & SELL 
signals are based on a unique price-trend analysis technique developed 
by Micro·lnvestment Software. It on ly requires the weekly high, weekly 
low, and the last trading day of the week 's close stock prices. With this 
program, you no longer need to guess or listen to rumors for your invest· 
ment decisions. 

Aside from its ability to assist you on deciding when to BUY & SELL. it 
also will generate a price-chart from the High, Low, and Close stock 
prices. The user has the option to select the price·chart to be generated 
onto the video screen or to the line-printer. And many other usefu l 
features. 

STOCKCHART·I"" 
Sample Results:Fea/Ures : 

• Tandy Corp -51 19180 to 910 7181• gene rate BUYtSELL signa l 
3 BUY/SELL signa ls 


High , Low. & Close stock prices 

• generate price-c;:ha rt from 

ROI 163% 
• Hewlett Pac kard-5125180 to 8130181 

[accept frac tions) 
• data entry in newspaper fm mat 

4 BUY/SELL signals 
ROI: 42(1/o• SPLIT mode for price data readjust· 

ment on gtock sp lit • Adv Mic ro Dev. -5112180 to 612218 \ 
3 BUYISELL sig na ls 

correc t io ns 
• ED IT mode for data changes andtor 

ROI : 51'1t., 

• Nal"I Semi.-5125180 to 6122181 

signal tor all stocks on t i le 


• STATUS m ode display BUY/S ELL 
J BUY/S ELL signa ls 
ROL 40 '°to• Fu lly menu dri11en. user f ri endly 

• Slorage Tech -5118180 to 6122181 

pri nt out on t o video or line 


• LIST mode for pr;ce data 
J BUY/SELL signals 


printer 
 R OI i 1 1 ci~ 

., 
:1 
'i 	 1i'I 
:1 ··I · 1: :i, I 

I: : 1r•!!, lJ.i :.:•I !I ·i 1 j'•l1 ' 
: 1,( I '11··11,11"' 11 1·· •I- I 

I ., l "'I 1·•1 Il·,I 1!1 ·1 •I !I .fl.. •, I 11 	 •;•1 .. ,.,., 
1I:: I, ' jl" I 	 1:I' '!'I~. ·.. 

1•i 1·i1:11• 	 ..1;: ! -". 	 ,, 

An Investment Tool 

for the Serious Investors 


System Requirements: 

•cassette version - m in . 16K RAM 
• disk version - min. 32K RAM , 1 dtsk drive 
• printer optional 

To order, see your loca l computer/software dealers or send check, 
money order. or C. O.D. to: 

Micro-Investment Software 
9621 Bowie Way 
Stockton, CA 95209 

cassette version $79 per copy 
disk version ...... ..... . $99 per copy 

TM . STOCKCHAAT·I is a trademark of M ic ro-In vestment Software 
'trarJemare of TANDY CORP . APPLE COMPUTER. & ATARI respec tively 

ROI - return on investment 

Dealer Inquiries Invited 

Visa and Mastercard welcome. (209) 952-8833 

..- 11 1 
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THE EXClUSIVE ORAClE 

by Dennis Kitsz 

"/ think the Color Computer 
wipes even the legendary Apple 

right off the technological map." 

Q We Color Computer owners would 
•like to see a monitor intertace with 

switchable 32/64/BO character display. 

Howard B. Culbreth 
Tabb, Virginia 

How about 64 columns for the Color 
Computer? I know you have done a lower
case modification, so this shouldn't be 
too hard to work up. Eighty columns has 
been done for the Apple, so it should be 
possible to get 64 on the Color Computer. 

Gary Teter 
Paradise, California 

I would be interested in your thoughts 
on accomplishing an SO-character display 
width using either a black-and-white or 
color set. Can the software be POKEd to 
achieve the BO-character width? 

Thomas V. Schill 
Huntington, West Virginia 

A. I would like to take this month 's entire 
column to explain the Color Computer's 
video display system to readers Culbreth, 
Teter, Schill and nearly a hundred others 
who have written. It is capable of both 
more and less than other methods of 
video display. 

A good place to start is by asking " what 
is a computer video display?" A simple 
question? Well , perhaps not. Folks who 
have used only one type of personal com
puter tend to think that a given manufac
turer's method is the way a video display 
works . I believed that, too; once you fee l 
comfortable with the system you are pres
ently using, you start thinking that its de
sign must have been determined by some 
digital deity way back during the misty 
genesis of computer technology. 

But there is no standard system; in fact , 
there is no system that even begins to re
semble a standard. Counted among dis
plays presently manufactured are vari
ants on raster and vector displays; 24, 32, 
40, 48, 64, BO and 132 characters per line 
(and others); 5 by 7, 7 by 9, B by 12, and 
other dot matrices on raster displays; up

per and lowercase, special symbols and 
other alphabets; user-definable charac
ters; resolution from coarse block charac
ters to 1,000-dot lines with up to 256 colors 
and/or levels of grey scale. 

In reality, the often mentioned "stan
dard" (an BO-character, 24-line display) is 
ignored by the majority of major 
microcomputer manufacturers. Consider: 
TRS-BO Models I and Ill and PMC-80 (32164 
by 16); TRS-80 Model II (40/80 by 24); 
TRS-80 Color Computer (32 by 16, hi-res 
definable to 4B by 24); LNW-80 (32164 by 16, 
hi-res definable 4B, 72, BO, etc.); Apple II (40 
by 24, hi-res definable to 64 by 24); Ohio 
Scientific C1 (24 by 24, extendabte to the 
borders to create 32 by 32 with some not 
visible); Ohio Scientific C4 (32164 by 24); 
Commodore PET (64 by 24); Commodore 
VIC (24 by 24); Osborne OS-1 (50 by 24). The 
list goes on. 

Most old timers-those working in 
computers for more than five years 
claim that the 80-column display is a 
heritage from the IBM standard SO-column 
punched card (remember punched 
cards?). But ironically, even machines 
such as IBM System 23 minicomputers 
use only a 40-character line. Heritage or 
not, however, it is a useful display size, 
since most business correspondence and 
reports set margins for about 72 charac
ters per line (or so my 1962 edition of 
Rowe's College Typing insists). 

On the other hand, 64 characters per 
line works very easily from a software and 
hardware standpoint. Sixty-four, being 40 
hex and one-quarter of 100 hex, is quick 
to program and evaluate as an end-of-line 
trip value. It is also a neat binary number 
for digita l counter chips, allowing a run 
from 000000 through 111111 (0 to 63), and 
restarting the next line when a carry drops 
off the end-nice stuff. 

And nice stuff is what is critical to mak
ing an inexpensive personal computer. 
Back in 1976 when the Model I was still a 
gaggle of wires, that easy 64-character
per-line hardware made the video display 
attractively economical. Yet even with 
that economy, the computer 's video 
storage, control and display circuitry used 
35 integrated circuits, two transistors, ad
justable and fixed resistors, capacitors 

and miscellany-nearly half of the total 
hardware used in a TRS-80! 

But turn back for a moment to the two 
di fferent kinds of video systems: vector 
and raster display. Vector display uses 
cathode ray tube (CRT) hardware that al
lows the electron beam's position on the 
screen, its direction of motion, and its in
tensity to be controlled by the computer. It 
a screen is to display an image, the elec
tron beam is moved (vectored) to that posi
tion on the screen, turned on, and moved 
in the shape of the object to be drawn. It is 
redrawn as often as the software allows it 
to be. You may have seen some of those 
sophisticated video arcade games-the 
ones in bars, not living rooms-which use 
vector display systems for exquisite 
detail. But because of Its expense, the 
vector display method is used only in so
phisticated equipment ; no present-day mi
crocomputers include a standard vector 
display system. 

Raster display is more familiar. The 
raster is the set of horizontal lines visible 
across the screen of an ordinary televi· 
sion set. The electron beam is continuous
ly swept across the screen by hardware 
that is inside the television set or monitor; 
it is not controlled by the computer. 
Therefore, in order to display characters, 
the computer must provide intensity infor
mation (dot on or dot off) in precise syn
chronization with the inexorable sweep of 
the electron beam. In the United States, 
that means 15,750 sweeps per second in 
60 "frames" of 262 % lines each. 

The computer's video circuitry has 
quite a job feeding information to the 
raster display. It goes something like this: 
Send out a synchronization pulse to start 
the beam on the very top line of the 
screen; wait until the beam sweeps far 
enough into the screen to be easily 
viewed; get the first row of characters to 
be output ; output a sequence of dots rep
resenting the top line of that first row of 
characters; when the end ot the line is 
reached , wait until the electron beam re· 
traces to the beginning of the line; output 
a second row of dots; continue the pro
cess until the first line of characters is 
completely drawn; get the next line of 
characters ; repeat the whole process until 
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The MDX Series Interface Expansion Boards provide a wide range of features for the TRS-80* Computers. 
Fully assembled units offer immediate, inexpensive expansion; or choose the bare or partially assembled 
units for even more savings. Since assembly of the board in sections is possible, you can build in the 
features you need, as you need them! P.C. Boards are solder-masked and silkscreened for easy assemb~y; 
each comes with the illustrated User's Manual. · 

TRS-80* Model I EXPANSION ,.,.1s 
Our MDX-1 and MDX-2 Interface Expansion Boards are field 
tested/field proven and offer more options for the Model I 
than any on the market. Also compatible with the PMC-80 and 
LNW-80 Computers. Custom Case Available for MDX-2. 

FEATURES: 	 MDX-1 MDX-2 
•MEMORY EXPANSION to 48K 	 ,/ ,/ 
•ON-BOARD SUPPLY, fully protected I ./ 
•PHONE MODEM, 0~00 baud, direct connect, ./ ./

"answer" and " originate" modes 
•REAL TIME CLOCK, software programmable I ,/ 
•PARALLEL PRINTER PORT 	 ,/ I 
•SERIAL PORT-RS232 and 20ma loop ,/ ,/ 

compatible 
• EP'ROM OPTION for user firmware I I 
•DUAL CASSETTE LINE 	 I ,/ 

TRS-80* Model LI I EXPANSION 	 ,.,. 77 

The MDX-3 Interface Expansion Board is desinged to mount 
inside the Model ·111 Computer. Connectors provide external 
access to the Floppy Disk Controller (for external'drives) and 
RS232 port. 

FEATURES: 
•DOUBLE-DENSITY 	FLOPPY DISK CONTROLLER-1 .8 times 

the normal single density storage; digital data separation ; controls 
up to 4 drives. 

•SERIAL POAT- RS232 and 20ma loop compatible, 110-19,200 baud 

•PHONE MODEM-0-600 baud-direct connect- "answer" and 
"originate" modes. 

•FULLY COMPATIBLE with all Model Ill software . 

MDX-5: Also for the TRS-80* Model Ill 
For the user who already has disk we offer the MDX-5. This 
board mounts next to the Floppy Disk Controller Board in 
the Model 111. 
FEATURES: 

•SERIAL PORT- RS232 and 20ma loop compatible, 110-19,200 baud 

•PHONE MODEM-0-600 baud- direct connect- "answer" and 
"originate" modes. 

•Fully compatible with all Modal 111 Software 

•FLOPPY DISK CONTROLLER: The MDX-2 ./

has all t he feat ures of t he MDX-1 plus Floppy 

Disk Controller. The Controll er is comp9tible 
 PHONE MODEM ,.,. 78 

with any single or double-sided floppy disk The MDX-4 Phone Modem utilizes the same Di rect Connect , 0 -600 
drive that is conf igured for use with the baud design as used in the other MDX series boards and : answer/ 
TRS-80 computer. 

1'-li~""'l'!~,..lll'W'l'J'!""""'""'""ftl"ll"llll"li"lll'l'""'l"l9•~'1'1'1""'11!"1111""'!!!"11'--I originate modes ; solder-masked & silkscreened ; on-board power supply. 
fth~v"i1LABL~. Co~patible with any RS232 port . 

"TRS-80 is a trademark of Tandy C0 rporation. 
Our Expensive Expansions Are Not Cheap, They Are Inexpensive. 

- Iii -	 MDX-1 MOX-2 MOX-3 MOX-4 MDX.:S -=- Accepted 
E;!are P.C. Board & User's Manual $69.95 ' 74.95 $ 74.95 $29 .95 $ 59 .95 
Fully Assembled $399.95 $324.95 N/A $259.95For a free brochure 
Partially assembled 	 $299.95 $199.95 N/A $159.95contact : 
Custom case 	 $ 42.95 
Any manual ordered separately, $5.95 plus $·3 .00 postage & handling. 

All board orders, add $5.00 for postage & handling . (Texas residents add 5% tax .} 




THE EXCLUSIVE ORACLE 


all lines of characters are drawn; wait until 
the beam reaches the top of the screen; 
start again. 

This process is complicated enough; 
but don 't forget that, depending on the 
system, the central processing unit (CPU) 
may also have to jump into the act in order 
to change the stuff going out to the 
screen, or to find what is there. It is this 
need to produce complicated combina
tions of signals-vertical and horizontal 
electron beam synchronization (sync); 
patterns of dots at the proper signal levels 
(video); avoiding use of the screen when 
the electron beam is in the borders (blank
ing)-that makes computer video display 
hardware extensive. 

The job of video display software, the 
so-called video drivers, is to provide 
characters to the video display hardware. 
When a value is provided for display, the 
video driver interprets whether the value 
represents a displayable character or con
trol information {backspace, tab, line feed, 

and separate circuitry to mix all the color 
and dot information together. 

Enter the Color Computer. Some folks 
call it a toy computer. Bui if it is such a 
toy, how come i1 has a fu II display system, 
plus eight colors, plus five modes of 
graphics resolution? And, aside from 
stealing some memory from program use, 
how come it needs only two integrated cir
cuits for the whole job? And how come it 
costs under $400? 

The reason is an ingenious and relative
ly inexpensive device called a Video Dis· 
play Generator (VDG). Given the proper in· 
put, this single integrated circuit can pro
duce 16 lines of 32 characters per line in 
either of two pairs of colors, and in normal 
or reverse lettering, from a 64-character 
ASCII set; 16 graphics characters in eight 
colors; point graphics from coarse (64 by 
64) in eight colors to fine (256 by 192) in 
two colors; and certain hybrid combina
tions of graphics and alphanumerics. 
When interfaced to a companion Syn

" .. . its design must have been 
determined by some digital deity 

way back during the misty 
genesis of computer technology." 

carriage return and so on). The value is 
then converted to a new value or set of 
values appropriate for display, and the 
driver passes that information along. 
Most personal computer systems use a 
block of memory to store these character 
values, and they can move the characters 
(represented as ordinary bytes of informa
tion} around in memory for such things as 
Basic Print, Print@, Print Tab, tab, 
backspace, scrolling, and so forth. 

Once the values are stored in video 
memory (also called video refresh memo
ry), the video display hardware then takes 
over; it extracts these bytes as needed 
and feeds them to a character generator. 
The character generator produces the 
horizontal dot patterns for each row of the 
display screen, as requested by a video 
countdown chain. These dot patterns are 
then fed to a shift register, which feeds 
the dots one at a time to the video display 
through output circuitry. 

Notice how I have avoided the question 
of color. If you think black-and-white 
display as I've described it sounds com
plicated, then the composite video need
ed for color production is a nightmare. It 
often requires its own color memory block 

chronous Address Multiplexer (SAM)-as 
it is in the Color Computer-several mixed 
alpha/graphic modes can be produced. 

For this flexiblilty and economy, certain 
sacrifices are made. The character set, be· 
ing an internal one, is fixed at the basic 64 
uppercase ASCII letters, numbers and 
symbols. Only by tacking on additional 
hardware (an option allowed in the VDG 
design) can up to 256 characters of any 
type be selected. See "80 Applications," 
November 1981, for details on external 
character generation for the Color 
Computer. 

The other sacrifice is those long lines of 
characters; the VDG is fixed at 32 per line; 
the reasons are explained later on. Since 
this device ties in so closely with the other 
Color Computer hardware, a virtually com
plete remake of the computer system 
would be necessary to achieve 64 or 
SO-character lines. Anywhere from 24 to 50 
characters per line can be produced in 
software (using the high-resolution 
mode}, but this method sacrifices about 
8,000 bytes of memory. It also suffers 
from the same drawback that all pig
gyback software drivers do: They can only 
be invoked if the software in use allows 

them to be. Thus, unless your text editor 
or assembler or whatever allows a user 
patch to this special software driver, the 
32 characters per line is understood as the 
limit. 

So, is there any solution to this prob
lem? Yes, but ii Is not an easy one. The 
current Video Display Generator (type 
6847) can be combined, through fairly 
complex logic, with another member of 
Motorola's 68XX family: The 6845 CRT 
Controller. This device is capable of pro
ducing up to 256 characters per line and 
128 lines per screen in any combination. It 
has separate screen synchronization, in
dependently controlled cursor input and 
display, and even a light pen input. 
However, it is not intended to interface 
with the 6883 SAM chip in the Color Com
puter, and it cannot produce a color dis
play. It has no built-in graphics. Further
more, it would need sophisticated video 
driver software to control scrolling and a 
complete reassignment of memory space 
(since the current character screen 
memory is only 512 bytes). That means an 
extensive software patch or a separate 
version of the Color Basic ROM. If you are 
curious about how compllcated this kind 
of patching can be, try using the LNW-80 
computer's BO-character-per-line mode 
with your own software. 

Sure, it can be done. As a matter of fact, 
one engineer is working on a cartridge 
plug-in with 80 by 24 video for use with a 
black-and-white monitor. to run in con
junction with standard Flex displays. But 
the normal display is lost, along with 
graphics and color. All the difficulties I 
mentioned turn up; compatibility is lost. 

Is it worth it? Perhaps it is, but before I 
get a boxful of requests to design one for 
this publication, let me mention some 
other considerations beyond the hard
ware complexity. The primary one is sim
ple: Can you read more than 32 characters 
on the video display, especially If you are 
using a color television? There is a charac
teristic known as bandwidth that affects 
every video display system. Simply stated, 
it is the monitor's ability to turn the elec
tron beam on and oft quickly and cleanly 
enough, so that letters do not smear into 
each other. 

Maybe "it's a Sony," but unless your 
color television was made for tv studio 
use, its bandwidth is about four MHz. Four 
MHz ... what does that mean? It means 
that the television can't do anything faster 
than four million times per second, what
ever that anything is. Fast as it sounds, It 
is still fairly slow. Turn back to the elec
tron beam sweep that t mentioned earlier; 
it sweeps horizontally at 15.750 times per 
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.If you liked MICROPROOF, then you'll love SON OF MICROPR.OOF: 

ELECTRIC WEBSTER™ 
The ultimate spelling checker. 

second. Okay, four million somethings 
divided by 15,750 sweeps is 254. The 
television can display 254 somethings per 
screen line; that ' s it. Now 254 is conve· 
niently close to what·the Color Computer 
actually displays-256 clear dots per 
screen line. 

Unless you are willing to add video out· 
put to your Color Computer, and use it on 
a fast black-and-wh ite monitor or buy a 
$1,000 (or more) color monitor, then look· 
ing for more than the built- in 256 dots per 
line is futile. As I said, it can be done. The 
Ohio Scientific C4P has a 64-character 
color display; but it doesn' t use an RF 
modulator for television input. Instead, it 
requires a color monitor, and even then 
the screen is wearying to read. 

If I sound discouraging about that one 
point, it is because I view the Color Com
puter as a coherent, solid package
designed well and with considerable con
sideration toward expansion. It has twice 
the power and speed at half the price of 
a Model Ill. Until (if?) the rumored BBCI 
Acorn computer hits our shores from 
England, Radio Shack's Color Computer 
and Commodore's VIC will probably rep re

sent the forefront of inexpensive personal 
computer capability. 

Which brings me to another mailbox
filling item. 80 Microcomputing's pub· 
lisher Wayne Green said in the Jan
uary "Remarks" that he thinks the Col· 
or Computer is a bust, and Radio Shack is 
going to phase it out. Well, here's hoping 
Wayne was talking to the wrong people, 
and Radio Shack realizes that, like the 
Model I, it's already created another stan
dard in personal computing. I am not 
about to tell Radio Shack how to run its 
business-after all, there aren't 8,000 
Dennis Kitsz stores across the world-but 
you know what I think? I think the Color 
Computer wipes even the legendary Apple 
right off the technological map. Chal
lenges invited. Keep those electronic col· 
oring books coming, Fort Worth. 

Updates 

Readers continue to ask about the 
Model I lowercase modification sug
gested in this column (December 1981). In 
some units there may be problems be
cause of an apparent manufacturing flaw 
in the unused gate of Z25. To avoid prob· 

lems, piggyback another 74LS32 atop Z25, 
soldering pins 7 and 14 to the chip below. 
Route the rest of the wires as described. 

Please note: A self-addressed, stamped 
envelope is required for persona l replies. 
This is a kind of desperation column, so 
please write to an author or manufacturer 
first with your question. That goes double 
if you are trying to get something like 
FWAPBAT/CMD together with BUMDOS 
9.46 to run a Quiver-II printer. Insist that 
dealers and manufacturers support their 
products fully with good manuals, sche· 
matics, explanations and troubleshoot· 
ing. I've been pushing for publ ished 
source codes from the beginning. Oh 
yes ... Radio Shack seems to have 
straightened out the customer service 
mess and is doing a good job these days, 
so don't hesitate to try their toll-free 
number with questions. 

I often refer to earlier articles, updates, 
and columns in 80 Microcomputing, and 
occasionally to other publications. You 
may obtain an annotated bibliography by 
sending a self-addressed, stamped enve
lope to me: Dennis Kitsz, Roxbury, VT 
05669.• 

EASY TO USE: 
Enter the appropriate command, and ELECTRIC 
WEBSTER proofreads your document . displaying 
misspellings and typos on the screen. Then 
correcting ELECTRIC WEBSTER can display 
each error separately, requesting you lo enter the 
correcl spelling fof'each. You are also given th~ 
option of displaying errors in contexl or adding 
words to ELECTRIC WEBSTER's 50.000 word 
vocabulary. If you do not know the orrect spelling 
you may also ask ELECTRIC WEBSTER to look 
1t up for you . Finally, ELECTRIC WEBSTER cor 
rects your document . All in le.ss than<> mmute. 

LOW PRICES: 
Standard MICROPROOF is available on TRS-80 
Model l or II for $69 .50. Standard ELECTRIC 
WEBSTER 1s available for either $89 50 
(TRS-80 Model I or Ill. Apple) or $149.50 <CP! M. 
TRS-80 Model II and all others ). The opl1onal 
correcting feature can be added at any time for an 
additional $60 . Correction feature can be ordered 
with a patch to operate directly from your word 
processing softwolre. For each patch . optional 
Grammat ical Chec king feature, or optional 
Hyphenation feature. add $35. 

IMPROVED: 
• One·step proofing and correcting. 

swcr APPAOPRIATI RESPONSE • Lists errors to screi!n or printer. 
• Can display errors in context.CORREP MISSPHLEO *ORO INTER CORR!C t WORD 

l E 1'! *ORO AS IS HIT lNlfR <El • Can display dictionarv to locate correct spellings. 
DISPlAT WORO 1N CON111' • New precise symbolic dicllonarv will not miss 
OISPlAT OICTIOURT an error. 
AOO WORO TO DICT IONARY • Remarkably compact (50.000 word dictionarvDIT 

will fit on one 5 inch disk) . 
WOAD • Even FASTER than MICROPROOF (formerly 
MSPONS! the fastest available) . 

WHAT THE EXPERTS SAY: 
" · MICROPROOF should be obtained by 
anyone who uses a word processor ·· 

M Tahnenbaum. CPA. BO Microcompur1ng. 8-81 
"One word-Excellent ." 

Program PreutPWS, Compulromcs. 9 Bl 
"In a comparat1w review . . MlCROPROOF was 
found to be faster than all the others ." 

P Lemmons. B'YrE Magazine, ll ·BI 
" Any person <>ble to u<.e a word processing Walnut Creek, California 945% 
program caTI master 1t m moments·· (415) 524 -8098 

F Derfler. lnfo·World, 1-82 

• 	 Simple Grammatical Checking 

(Opt ional Feature) . 


• 	 Hyphenates automatically (Optional Feature 
, available for some Word Processing programs) , 

See your local m_icrocomputer dealer 
or write to: 

~CORNUCOPIA 
~SOFTWARE 

.... ~5 
Post Office Box 5028 
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Notes from 
BENEATH the KEYBOARD 

by Paul Wiener 

M 
.. 

UL TIDOS is Vernon Hester's new 
disk operating system for th·e TRS

80 Model I. A Model Ill version was to have 
been released in January, 1982. MUL Tl
DOS is available from the Cosmopolitan 
Electronics Corp, P.O. Box 234, Plymouth, 
Ml, 48170. 

Vernon Hester is the author of the Basic 
debugging package Boss, and an earlier 
DOS called UL TRADOS. If you are familiar 
with Hester's earlier software, you prob
ably expect MUL TIDOS to be a well 
thought out, compact DOS, with a superi
or Disk Basic. You won't be disappointed. 

Many programmers excel in a particular 
aspect of their work . For example, Kim 
Watt, author of Super Utility, is known for 
his disk 1/0 routines . Charlie Heath, creat get a directory I did not mean to imply impressive when you consider the fact 
or of Instant Software's Life and Master that MUL TIDOS is generally drive zero that Apparat achieved this while adding 
Reversi programs, shines at optimizing swappable with other DOS's. That only several new Basic features, such as re
code to perform with incredible speed. works for DIRs and single-drive copies. numbering and single-key editing com
Hester's thing is compression. He jams so Also, I have had occasional Load File mands. Their NEWDOS80 (version 1) Ba
much programming into so few bytes you Format errors when trying to load some sic is back down to only 38263 free bytes, 
might suspect the RAM chips were put alien /CMD files. Other than using the but many new enhancements have been 
through a compacter. MUL TIDOS, and es original DOS to load the problem file, then added. LOOS 5.0 LBASIC has only 34913 
pecially its new SuperBasic, are the most booting MUL TIDOS and dumping the pro bytes available. This is, in part , due to 
outstanding examples of Hester's talent gram, I have not yet found a way to beat some Basic enhancements, but I believe 
to date. the problem. most of the extra memory is being used by 

Two keynotes characterize MUL TIDOS: MUL TIDOS, when used with the Micro its very comprehensive operating system. 
interDOS-compatibility and super-effi Proof spelling correction program, may Some DOSs have more than one Basic 
cient Disk Basic. Compatibility with other have occasionally truncated some of my allowing the user to choose between fea
DOSs was one of Hester's major design SCRIPSIT files. But there are so many dif tures and memory. Micro Systems Soft
goals. He was successful. MULTIDOS is ferent factors that I cannot be sure who ware's DOSPLUS has two Basics-a fea
capable of reading and writing files on the culprit is. It might even be (ahem, ture packed one and a stripped down (T for 
TRSDOS, NEWDOS 2.1, VTOS, DBLDOS, ahem) me. Tiny) TBASIC. The full -sized Basic gives 
ULTRADOS, DOSPLUS, NEWDOS80 and you 37448 free bytes and the tiny one a 

Disk Basic ReviewLOOS disks, in single and double whopping 40051. However, it would be 
densities. Perhaps you are wondering what is so deceptive to compare these figures to the 

With a single drive double density sys special about MUL TIDOS Disk Basic. To others because DOSPLUS Basics come 
tem, you can boot a single density MUL Tl give you an idea, let's review a few general up with a default of zero files reserved, in
DOS system disk and get a directory. Then facts about TRS-80 Basics. If you turn on a stead of three, as do the others. Entering 
remove the MULTIDOS disk, insert a dou 48K Model I TRS-80, go into Level II Basic DOSPLUS Basic with three files reserved 
ble density DOSPLUS disk and get a direc and enter ? MEM. you will find you have leaves 35810 bytes free. Reserving three 
tory of that too. If you have a four-drive 48340 bytes free. In Disk Basic, there is files for TBASIC leaves 38413 free. TBA
system, you can keep a MUL TIDOS disk in noticeably less user memory available be SIC, when compared on an equal footing 
drive zero. DOSPLUS in drive 1, NEWDOS cause the DOS itself takes up room, and to NEWDOS 2.1 Basic, loses out by 246 
in drive 2 and LOOS in drive 3. Make this Disk Basic offers several code consuming bytes. 
your permanent working configuration enhancements such as hex and octal to Vernon Hester's earlier operating sys
and you will rarely encounter compatibili decimal conversions and user defined tem , ULTRADOS, has three different Ba
ty difficulties. Model I MUL TIDOS can also functions. sics. In size and luxury, they run the gamut 
read and write disks from several Model Ill Radio Shack Disk Basic 2.2 running from motorbike to limousine. 
operating systems, but not Mod Ill under TRSDOS 2.3 offers 38290 bytes free 

Super BasicTRSDOS. (with no high memory reserved and a de
MUL TIDOS's omni-compatibility does fault of three file buffers allocated). NEW Now along comes MUL TIDOS with its 

have a few limitations. Before, when I said DOS 2.1 Disk Basic has 38659 bytes avail SuperBasic. SuperBasic is more feature 
you could put an alien disk in drive zero to able. This 369 byte improvement is more packed than any of the other Basics men
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6 ways to give 

your TRS-80* a 


+PLUS 

Exhaustive rPsParch and professional standards 
br1n4 you th<> best in business software . 

EASYTRAK'"' 

KEEP YOUR SALES CURVING UP
WARD WITH EASYTRAK'"', a powerful. 
all -purpose activity tracking system. User
specifted options enable you lo monitor 
sales an1vity by terr itory. produ ct lint". 
salesman. or by combinations. Can 
monitor inquiries. sales calls and order 
booking. Production activity (by shift. by 

product. byddy .by team. [ill11J
etc .). spending or in- I 
come dc-t1vity art' simpk· , 
to set up with FASY
TRAK "" . extensive vidt•o 
d1splilys make availal'llt> 
individutll. group or total summilries. rel<i 
t1ve averdges. and perrentdge data dll at tlw 
touch ol a button . Ust• of an 80-colurnn 
printer is optional. 

MODEL I/Ill SJ25 
MODEL II $150 

+ GENERAL LEDGER 

SLICE OUT MORE PROAT by using 
· General Ledgl'r to monitor your financial 

status. Features include fully-flexible finan 
cial statements. both budget and last year 
comparisons. spe c ial report options. 
monthly and quarterly tnal balances. man 
ual and .- or automatic journal entries all with 
el1tens1ve audit trails . You structure the 
chart of accounts with up to 5 dig it account 
numbers. 

MODEL Ill $325 
MODEL II S350 

I ACCOUNTS RECEIVABLE 

PUT MORE CASH IN 

YOUR BANK AC

COUNT with 1 Account 

~eceivabit•s many col

lec.:L ion . rredit leatures. 

includin~J averaqe pay · 

ment days . aging 

s<·hedule <md statements . 

Open -item syst<•m records sales activity 

thi.<. year and last. optional automatic di~


('ounts and salesman ass1qnment. C.'!sh rt•· 

<·P1pts and A R ad1ustments f<>atu1t• exten 

sive on-line validation. And . yes . · A< counb 

Rt·< eivablt· handles the p<'sky n1•v. 9 - di~J•! 


zip code Other optional leatLm's includt• 

St'rvice l harges to sel<"< t1v<.' cu~tomer-. : 


pdrt1dl and on-a<' ount payml'nh. Posh. 

at your nptwn . In · Gerw ral Led c3er. 


MODEL Ill $325 
MODEL II 5350 

1- FIXED ASSETS 

A POWERFUL SET OF TOOLS TO 
CALCULATE and monitor fixed asset ex
penditures. book and ta:w. depreciation , in
vestment tax c redit. etc. Will even forecast 
future depreciation for you . (Handy dt 
budget time1) Code structure enables you 
to <lassify assets by departments . buildings. 
groups or other categories. Handles seven 
deprecii:ltion methods. Can post to +Gen
eral Ledger for you. 

"=~EL·:: :~!~ If~ 


'-'"'""===-....__. 

+ACCOUNTS PAYABLE 

FUNNEL THAT STACK OF BILLS into 
·Accounts Payable system ilnd c reate an 

orderly. manageablP flow ol vendor his 
tories. cash requ1wments fo1ecasts . check 
registers and checks. agin~J <;<hedult•s . etc. 
Will accept manua l checks, 
reversals . and adjustments . 
P<1y by st•lected vt•ndor. 1n 
vo1ce. du\' date. d iscount 
dates. and optionally post di 
re c tly to your • Ge n<'ral 
Ledge r . Suppo rt~ 5-d191t 
vendor numbers. 

MODEL Ill $325 
MODEL II $350 

v 

$ 
'11 

$ 
$ 

+PAYROLL 

KEEP YOUR EMPLOYEES HAPPY crnd 
smiling with pro mpt. accurate and profes
sional payroll records . Will handle weekly . 
biweekly . semimonthly. monthly payrolls . 

produce check~. chec k 
registers . labor reports. 
earnings reports . Form 
941 's. w2·s. etc. Can 
hdndle fixed voluntary 
deductions. hourly 
salary employees 

bonuses. nty and state taxes. etc. Easy to 
use and update. tax table5 . AutomatK 
' General Ledger posting. 

MODEL Ill S325 
MODEL II S350 

SPECIAL! All of the above: MODEL III $1600. MODEL II $1750. 

+PLUS SOFTWARE co mt•s to you featurt" pil Ckl'd trom on -line \<llidation ' 
machine-language file handling. Extensive documentation and thorough install 
lion guide accompany each order. All systems are furnished Ofl disc. Source co< 
is included. 

+PLUS 
Dealer inquiries Invited 

PLUS COMPUTER TECHNOLOGY. INC. 
f ""~ - 80 1!. 4 rt>g1!.lf'r~d 11ademt111k. of Tan~ Co•p

9800 N. AUSTIN AVENUE 
f A~Y l ~AK. 1!> ct tro:'lldE>mark tJf Ph,1.;, Comti\JIPr Tt-<"h Jn(CHICAGO, ll 80648 (312) 847.()988 .- 73 
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tioned. SuperBasic has all the normal 
Disk Basic commands present in Radio 
Shack Disk Basic, plus the following: 

CMD C compresses a program by re
moving linefeeds an~ spaces. This is a 
minimal compression utility. It does not 
remove REMark statements but is fairly 
intelligent. 1t does not compress text in 
quotes or data statements. 

CMD K lets you instantly zero an array. 
CMD L lets you delete an array and re

gain the memory previously allocated to 
it. If you desire, the array can then be 
redimensioned. 

CMD M lets you move a line from one 
part of a Basic program to another. For in
stance, GMO M, 50,2000 copies line 50 to 
line 2000 and then deletes line 50. 

CMD N works like CMD M except the or
iginal line is not deleted after being 
moved. Thus, GMO N lets you duplicate 
lines of code. CMDs M and N are handy 
because SuperBasic's renumbering fea
ture will not allow you to move lines out of 
sequence. My complaint is that they only 
work on one line at a time. If you want to 
move or copy blocks of code, you have to 
do so line by line. 

CMD 0 lets you allocate an additional 
file buffer. If you did not reserve enough 
files when you entered Basic, you do not 
have to go down to DOS and start again. 
Just enter GMO 0 and keep right on going. 
Like the other CM D functions, this can be 
executed under program control; so if you 
like, your program can allocate itself files 
as it needs them . 

CMD Q invokes a fast machine lan
guage string sort. You can sort a one- or 
two-dimensional array. If the array is two
dimensional, you have to designate which 
array column is to be used as the key field. 
The sort can be ascending or descending, 
and you can specify that only part of an ar
ray is to be sorted. 

A sort is a handy feature to have built in
to Basic, but I wish MULTIDOS's were not 
limited to just strings. This constraint has 
two disadvantages. If you want to sort nu
meric data, you have to first convert it all 
to strings via the STA$() function. Then, if 
you want to do arithmetic with the sorted 
values, they have to be reconverted to 
numbers with VAL(). All this can be very 
time consuming. Secondly, string sorts, 
which are alphabetical, often yield results 
inappropriate to numbers. For instance, in 
an ascending alphabetical sort, the word 
zoo comes after the word aardvark be
cause aardvark comes first in alphabeti
cal order. This is valid despite the fact that 
aardvark is longer than zoo. But when the 
same logic is applied to strings which look 
like numbers, 95 is sorted out as being 
higher than 100, simply because 9 is the 
first character of 95, is greater than 1, the 

first character of 100. However, I believe 
most, or all, TRS-80 Mod I DOSs which of
fer sorts with their Basics restrict them
selves to string sorts. 

CMD V prints out a list of all your pro
gram's currently assigned variables and 
their values. This is not to be confused 
with the normal cross-reference feature 
dating back to NEWDOS 2.1. The latter 
prints out the line numbers which refer to 
specified variables or line numbers (or all 
variables and I ine numbers), but gives no 
indication of the values assigned to those 
variables. In addition to CMD V, SuperBa
sic has the standard cross-reference fea
ture accessed through the semi-colon(;). 

CMD X is an unusual feature. The only 
other DOS I know of with this feature is 
Hester's other creation, UL TRADOS. It 
works in conjunction with the Basic # 
method of entering SuperBasic. These 
two commands allow you to shuttle back 
and forth between Disk Basic and Level 
11. Their purpose is to allow the conve
nience of SuperBasic while developing 
and debugging programs intended to run 
in Level II. 

CMD command has been in most DOSs 
since NEWDOS 2.1. With it you can exe
cute any machine language program, or 
DOS library command, directly from Ba
sic. MULTIDOS's version of CMD com
mand is much better than the early NEW
DOS 2.1. The desired command is execut
ed immediately-the pause before and 
after has been dispensed with. And not as 
much memory is required, so your attempt 
is less likely to be thwarted by an out of 
memory message. 

MULTIDOS's CMD command even lets 
you nest Basic within itself. If you enter 
CMD Basic, Basic will then reload within 
itself. You can then write, load, save and 
execute programs as usual. If you enter 
CM D S, instead of going back to DOS, you 
return to the previous level of Basic with 
its variables, For ... Next and GOSUB ... 
Return stacks intact! You can write a pro
gram which recursively loads another lev
el of Basic, reloads itself into that level of 
Basic, and repeats until there is no more 
memory left. There must be a practical ap
plication for that capability somewhere, 
but I haven't come up with one yet. 

To enter SuperBasic from DOS, you use 
the syntax which has been standard since 
NEWDOS 2.1. You are not prompted with 
the Memory Size? and How Many Files? 
questions. Simply typing Basic will bring 
up SuperBasic without any memory being 
reserved, and defaulting to three disk file 
buffers allocated. To reserve memory, 
files or both, specify your desire in the Ba
sic invocation line. You can also append a 

Basic command to the line. For example, 

BASIC 5,55000. RUN ""STAMPER/BAS 

loads Basic reserving memory starting al 
55000 decimal and allocates five disk file 
buffers. Once Basic is in control, lhe pro
gram STAMPER/BAS is automatically 
loaded and executed . 

MULTIDOS also follows the NEWDOS 
2.1 standard by allowing you to use Basic 
• to reenter Basic and recover the Basic 
program in memory before Basic was last 
exited. MULTIDOS however, surpasses 
the N EWDOS standard with its Basic!. Ba
sic! is similar to Basic• except the former 
recovers programs left in memory by alien 
Basics. If you have difficulty loading an 
alien Basic program into SuperBasic, you 
can boot its home DOS with its version of 
Basic, load the program and reboot 
MULTIDOS. Then enter Basic! and a few 
seconds later you ' ll be in SuperBasic with 
the program still in memory. Then you can 
resave the program and SuperBasic 
should be able to reload it at will. And 
as I mentioned before, Basic # tels 
you recover a program left in memory by 
Level II. 

SuperBasic supports the short hand in
troduced by NEWDOS Basic, namely "." 
for list the current line, " ," for edit the cur
rent line, up-arrow for list the previous 
line, down-arrow for list the next line, shift 
up-arrow for list the first line, shift down
arrow for list the last line, L for List, W for 
Edit and D for Delete. 

In addition, SuperBasic adds"/" for list 
the last Break-in line, P for list a page of 
text, C for Continue, and R for Run. I think 
the most significant of these is P which 
gives SuperBasic page-scrolling capabil
ity. The only other Basic I know of with 
this feature is NEWDOSBO. 

SuperBasic has introduced a minor 
change from prior Disk Basics. The H can 
be dropped from the syntax for hex to dec
imal conversions. To convert 2FAD hex to 
decimal , type either ?&H2FAD or just 
?&2FAD. 

SuperBasic has advanced editing com
mands. Fstring will search your program 
for every occurrence of "string" and list 
the line numbers ii is found in. If "string" 
occurs more than once in any line, you will 
be told how many times it was present in 
that line. 

A Multi-Talented Global Editor 

Pressing " - " (minus) and then Enter 
will invoke an intelligent global editor 
(GE). There are a great many things the GE 
allows you to do. Suppose you have the 
variables A, X, AX, and XF in your program 
and the program contains the line, 

510 WS = '" AX"' 
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QUALITY SOFTWARE FOR TRS-80 COLOR! 


ADVENTURES!!!! 
For TRS-80, and COLOR-80. These Ad
ventures are written in BASIC, are full 
featured, fast action, full plotted adven
tures that take 30-50 hours to play. 
(Adventures are inter-active fantasies. 
It's Ii ke reading a book except that you 
are the main character as you give the 
computer commands like "Look in the 
Coffin" and "Light the torch.") 

Adventures require 16K on COLOR 
80 and TRS-80. They sell for $14.95 
each. 

ESCAPE FROM MARS 
(by Rodger Olsen) 

This ADVENTURE takes place on the 
RED PLANET. You ' ll have to explore a 
Martian city and deal with possibly 
hostile aliens to survive this one. A good 
first adventure. 

PY RAM ID (by Rodger Olsen) 
This is our most challenging ADVEN
TURE. It is a treasure hunt in a pyramid 
full of problems. Exciting and tough! 

TREK ADVENTURE (by Bob Retelle) 
This one takes place aboard a familiar 
starship. The crew has left for good 
reasons - but they forgot to take you, 
and now you are in deep trouble. 

DEATH SHIP (by Rodger Olsen) 
Our first and original ADVENTURE, 
this one takes place aboard a cruise ship 
but it ain't the Love Boat. 

VAMPIRE CASTLE (by Mike Bassman) 
This is a contest between you and old 
Drac - and it's getting a little dark 
outside. $14 .95 each. 

SPACE SHUTTLE 
ONE OR TWO PLAYER HIGH RES GAME 
Your mission is to dock with an orbiting space 
platform - but you may have to land on the 
planetary surface for refueling first. A real value 
in a high res real time game . $6.95. 

KILLERBOT - (Available in 4K) - Real time 
action at 20 levels of difficulty as you run, 
sneak, and dodge your way through a bloody 
field of Killer Robots. Get across or die! Joy· 
sticks or Keyboard controls. TRS-80 CO LOR 
(ANY BASIC 4K or more.) . $9.95. 

SLASHBALL (Available in 4KI - This one is 
best described as a th inkers arcade game . It 
rewards fast reflexes and clear thinking - like 
nothing you have ever seen before. It is one of 
our best family games for one or two players. 
$9.95. 

TIMETREK -A REAL TIME, REAL GRAPHICS 
STARTRECK . See your torpedoes hit and watch 
your instruments work in real time. No more un
realistic scrolling displays I $14.95. 

STARFIGHTER - This one man space war game 
pits you <!Qainst spacecruisers, battlewagons, and 
one man fighters, you have the view from your 
cockpit window, a real time working instrument 
panel, and your wits. Another real time goody. 
$9.95 

BATTLEFLEET - This grown up version of Bat
tleship is the toughest thinking game available on 
OSI or 80 computers. There is no luck involved 
as you seek out the computers hidden fleet. A 
topographical toughie. $9.95 

LABYRINTH 16K EXTENDED COLOR 
BASIC - With amazing 3D graphics, you fight 
your way through a maze facing real time mon
sters. The graphics are real enogh to cause claus
trophobia. The most realistic game that I have 
ever seen on either system. $14.95. 

Please specify system on all orders 

QUEST · A NEW IDEA IN ADVEN
TURE GAMESI Different from all the 
others, Guest is played on a computer 
generated map of Alesia. Your job is to 
gather men and supplies by combat, 
bargaining, exploration of ruins and 
temples and outright banditry. When 
your force is strong enough, you attack 
the Citadel of Moorlock in a life or 
death battle to the finish. Playable in 2 
to 5 hours, this one is different every 
time. 16K COLOR-80 OR TRS-80 
ONLY $14.95. 

/ 

/ 

SPACE ZAPPER - Protect your central 
Star Base from ships that attack from 
all four sides. Fast reflexes are required 
as the action speeds up. Great for kids 
or Dads. This game has high speed high 
resolution graphics and Ioaks as if it just 
stepped out of the arcades. - 16K ex
tended or 32K disk . BASIC TRS-80 
Color only. $14.95. 

This is only a partial listing of what we have to offer. We have arcade and 
thinking games, utilities and business programs for the OS1 and TRS-80 Color. 
We add new programs every week. Send $1.00 for our complete catalog. 

AARDVARK - 80 
TASSO 2352 S. Commerce, Walled Lake, Ml 48088 TRSSOCOLOR 

(313) 669-3110 

.-See List of Advertisers on page 354 80 Microcomputing, May 1982 • 373 
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You could tel l the glo ba l editor to 
change all occurrences of X to Y, but only 
where it occurred in a single-le!ter vari· 
able. The variable X would be replaced 
wit h Y in your text , whiie the variables AX 
and XF would be left alone. The word AX 
would also be unchanged. 

You can tel l GE to on ly alter the left
most character of multi character vari
ab les. In this case, changing X to Y would 
replace all the XF's with YF's with out al
tering the X's or AX 's. Likewise, you cou ld 
change only the second letter of multi 
c harac ter variables. Or you might alter on
ly quoted text. Then the line 510 wou ld 
become 

519 W$ = "AY" 

and everything else would be left alone. 
The GE will also globally edit reserved 

words . You can change Prints to LPRINTs 
or remove all Stops. The GE also can 
change CHR$( ) statements to statements 
with space-saving compressed graphic
strings. This is true whenever the CHR$( ) 
represents graphi c or space-compression 
characters. MULTIDOS also lets you t ype 
compressed graphics directl y in from the 
keyboard . Once compressed graphics 
have been entered into a program, instead 
ot generating garbagy listings as in other 
Basics, they will list looking just like the 
graphics they represent. Lines containing 
graphics can be edited in the normal man
ner. In combination, these features sim 
plify the design of Chr\stopherson-like 
graphics. 

Meanwhile, back at the GE, there is stil l 
more it can do, like by allowing you to 
merge or split Basic program lines. With 

all GE operations you can restrict the op
eration by specifying a range of line 
numbers. 

My only reservat ion about the GE is its 
complexity. There are many specifiers 
and special del imiter characters to re 
member. To specify the variable AX as th e 
target , you simply enter AX (no delimiters). 
To change only variables which start with 
X, you must enter X' (a single quote to the 
right o f the X and none to the left). To 
change Xs only, without affec ting any 
multicharacter variables, you enter 'X'. 
And to change the keyword TO, you sur
round it as fo llows: < TO> . To change 
CHR$( ) statements representing graphics 
to compressed str ings, you enter + (a 
plus sign) as the editing target. If the 
CH R$ ( ) expressions yo u want to convert 
represent string com pression codes, you 
enter • (asterisk) as the target. 

To merge Basic lines, you use a I (slash) 
followed by a line number. To split a line, 
you use a - (minus sign) followed by the 
text at the split point of the target line. My 
feel ing is that while the GE is a valuable 
Basic utility, it will take a lot of getting 
used to before it can be used comfortably 
without referring to the documentation. 

Renumbering and Name Commands 

Like most other Disk Basics, SuperBa
sic has a line renumbering fac ility. You ac
cess it by typing " :" (colon). Entering just 
" :" merely checks for errors; entering ": " 
followed by four parameters invokes the 
actual renumbering function. The param
eters are the first new line number, the 
new increment, the lowest old line number 
to be al tered and the last old line number 

to be altered. All line numbers outside the 
specif ied range are left alone. 

Ren umber's inability to move blocks of 
code is only partly compensated for by the 
CMD Mand N functions. SuperBasic's re
number does, however, have another cap· 
abi lily, which , so far as I know, is not avail
able in other Disk Basics. You use it to re
cover from a New command. Renumber 
the program not there by typing ":" 
and-presto, now you don 't see it, now 
you do-your program is back and can be 
listed, edited, run and saved. SuperBa
sic 's renumber can renumber programs 
containing a line numbered zero (0), and 
programs with compressed graphics. 

The Name command lets you load and 
run a program without re-initializing the 
variables set by a previous program. You 
can follow Name with either a filename or 
a string variable containing a file name. 
Using Name under program control al
lows true Basic chaining. 

SuperBasic does not have the various 
special file modes of NEWDOS80. It does 
incorporate NEW DOS 2.1 's old tri ck of al 
lowing you to add data to the end of an ex
isting sequential file via the Open E op
tion . And, as slated earlier, SuperBasic 
supports variable record length files . 
Other than that , its sequential and ran 
dom 1/0 is pretty standard. Yet all things 
considered , SuperBasic is more feature 
packed than any other DOS Basic . 

So, how much memory has Hester left 
us with after adding all the spec ial fea
tu res? 40033 bytes with three tiles re· 
served - or doing it the DOSPLUS way, 
40900 with no files reserved. SuperBasic 

The ULTl MATE TRS-80 Terminal Package 
do1or the computer you want to work with. The package includes six programs. seven can quickly use OMNITERM tor anyOMN\TERM data files. and real documentation: a75-page manual that has beencalled "the best in one of many diiferent compu ters by 
the industry.'' AndOMNITERM comes wi th real user support. Wecanbe reached loading the proper fil e. It's easy to useWhat is OMNITERM7 
via CompuSer ve Source. phone or mail to promptly answer your questions about using since it's menu driven. and gives you a 

OM HITE RM is apro1essional communications pa ckage for the TRS-80 that allows OMNITERM 	 iull status display so you can examine 
you to easily communicate and transfer fi les or programswi th almost any other and change everything.What do I need to use OMNITERM?computer. We' ve never found a computer that OMNITERM can't work wi th. It's a 

"OMNITERM has my vote as the topcomplete package becme it includes not only the terminal program itself. but also 	 A Model I or Model Il l TRS-80. at least 32K of memory. one disk. and the RS-232 TRS-00 terminal programavailabletoday"conversion utilities. a text editor. special contiguration tiles. serious 	 interface. or Microconnecti on modem.OMNITERM works with all ROMsandDOSes. Ki lobaud Microcomputing. June 1961.documentationandserious support 	 and will work withyour special keyboard drivers. pages 16·1 9. 
Why do I need it? 	 What will it do? OMNITERM is $95 fplus shipping if 

You need OMN ITERM if you needto communicate ett iciently with many different OMNI TERM allows you to translate any character going to any device printer. screen. COOi Call for 24 hour sh ipment Manual 
computers. or it you want to m tomize your TRS-80 for use wi th one particular disk keyboard.or communications line. giving youcomplete control and allowing you to alone $15. applied toward complete pack
computer. You need OMNITERM to SOLVE your communicationsproblems once redefine the character sets of all dev ices. It wil l let you tiansfer data. antl run your age. Visa. M/C. and COO accepted. MA 
and for all. 	 printer whi le rnnnected for a record of everything that happens. OMNITERM can re sidents add 5% tax Dealer inquiries 

reformat your screen so that 80. 32. or 40 column lines are easy to read and look niat on invited.What do I get? 
your TRS-80 screen. It even lets you get on remote computers with just one keystrnke1 Contact Llndberqh Systems for your 

The OMNITERM package includes the OMNITERM terminal program fo u1 The program lets you send specral characters. echo characters. count UART errors. custom programming needs We are 
conversion util ities. a text edi tor. and setting fil es for usewith popular computm configure your UART. send True Breaks and use lower case. It accepts VIOEOTEX codes. expert at wrilingsoftware to work with 
such as CompuServe. theSource. and Dow Jones - just as samples ot what you can giving youful I cursor control. It will even let you rev iewte~t that has scrolled off YOUR hardware. in as.sembler. high -level 

thmreen1Best of al l. OMNI TERM will save aspecial fi le with all your changes so you language, or forth. 
.,. 135Oindbergh System~ 

41 Fairhi ll Road. Holden. MA 01520 1617) 852-0233 sourceTCAB1a ComquSer'1lnJr0267 rns-soisa··ot TanoyCorp 

374 • 80 Microcomputing, May 1982 



-----

s275 

DISK DRIVES 

51/4 .. 40 Track drive with case and 
power supply . 

FLIPPY DRIVES ONLY $295.00 

2 DRIVE CABLE S14.95, 


lfl 16 MEMORY CHIPS 8 FOR S20 


CORSAIR COMPUTER 
CORPORATION ..-200 

7952 Highway 80 West 
Fort Worth. TX 76116 

817-21f4-8051 

SOITWARETHATFITS 
•PROPERTY 
MANAGEMENT 

•INVENTORY 
MANAGEMENT 

•PATIENT DATA 
MANAGEMENT 

--------- . v'246 

MlC HO COMPlITTR SALF'S C'ORPClRATTClN 
or FAYITTEVIUE, NC 


Ph~ ·n1:-· cno..1sJ .. :oc'I ~ 


~·~1 ( >lhn• H1 ')C 5337~ e F.tvo·tkvdl•· NC /83l)5 


Lf0microcomputiriQ I 

Back Issues 

January 1980... . ..... .. ... . ... $5.00 
February to June 1980 . ... .. . . . .. 3.00 

Single back issue 
July 1980 on .. . . . ... .. ..... .. ... 3.50 

Single back issue 

Arid ~I ()(}per magazint, for \hipping. 

10 or more back issues 
,1</d $:.sv per ordPr fo r >h1µpmg 

Back Issues • Attn. Pau l ine Johnstone 
80 Pine St . • Peterborough . NH 03458 

.,-See Lisi o/ Advertisers on page 354 

IEEE-488 TO TRS-80* INTERFACE 
Everything needed to add powerful 
BASIC GPIB-488 controller capability 
to TRS-80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 

488·808 
For Model 1 
Ooeration 

~.L. 488-80C 
For Model J 
Operatio n 

Model 488-808 or 488·80C Price: $375 
+- shrppmg. rnsu rance & tax 


WHEN ORDERING SPECIFY DISK OR TAPE 


SCIENTIFIC ENGINEERING 

LABORATORIES 


11 Nei l Drive • Old Bethpage, NY 11804 

Telephone: (51 6) 694-3370 


203'Trademark of Tandy Corp. .,,.. 

There 1s no alf/l1at1on between Scfenttf1c 
Engmeenng Laborato,,es and Tandy Co1p. or 
Radio Shae~ 

Verbatim 

flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 

VISA ' -
PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401. In Cal. call 
(800) 592-5935 or 

~~~-...~~o ,sosi 54 3.1 037_ 
,.,207 

""I 

TRS-80 

COMPUTER 


DISCOUNTS 


• Factory Direct 
• Best Prices Anywhere 
•No Out-of-State Taxes 
•Fu ll Radio Shack Warranty 
•Free Price List 

SCOTT TASSO 
Owne r 


Radio Shack Associate Store #7053 


175 E North Delsea Drive 
Vineland, N.J. 08360 

800·257-0426 

.. ~s10 
... NJ 609·691·7100 

~ 44._ 1-.A" r-• v~ 
LOWEST PRICES 

OM TRS-80"' 
-  - 1 

r ,~ \ , 
I ' 

- \ \\ : 
\ ': ~ I ~ t 

: ' II . . , ' 
I ' .J . 

~ 

Model Ill 16K $839 

Model II 64K $ 329 8 

Line Printer VIL $329 

Microline 80 $394 
OKI DATA Microline 82 $499 

EPSON MX-70 $369 


EPSON MX-80 $4 79 


$ SAVE 
MOST ORDERS $ 

SHIPPED WITHIN 

ONE BUSINESS DAY 


VERBATIM DATALIFETM DISKETIES 
5'/.- inch (box of 10) S25.95 
8-inch Double-Density, $43.95 

• 	 Paymen1 Money Otoe•. C•lll.efs 
CM<:I<. Ce1111'9d Check Pllfson11 
Checlc• roquore 3 -s to clew VISA. 
MASTERCHARGE - Add 3•.., 

WRITE OR CALL FOR OUR COMPLETE PRICE LIST. 

CALL (602) 458-2477 
- All prices are mail order only 

RAND'S ., 1~ 
2185 E. FRY BLVD . 

® SIERRA VISTA , AZ 85635 

TRS-60 is a t1ademark o f Tandy Corporat ion. 
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Notes from 
BENEATH the KEYBOARD 

is smaller than any other Basic despite all 
its bells and whistles . Hester truly is the 
code-compacting champ of TAS-80dom. 

There's More 

MU L Tl DOS also comes with a file called 
BBASIC. The extra B is for Boss
Hester's debugging package. Boss Basic 
has all the features of SuperBasic, plus its 
own specialties. In Boss, the " @" key 
becomes a control key, much as in SCAI P
SIT. It works in conjunction with the keys 
1, 2, 3, 4, 5, 6, 7, down-arrow, up-arrow, N 
and 0 keys, thus establishing 11 special 
control functions_ 
@1 and @2, respectively, turn off and on 
the trace function. This is not the stan
dard Basic Trace, but a special enhanced 
Boss version. Instead of filling the screen 
with line numbers and wreaking havoc 
with your display, the trace presentation 
restricts itself to the upper-right edge of 
the top four screen lines. 

The number of the first line executed 
during a trace is displayed at the end of 
the top line of the video. The next line 
number is displayed below that, and so 
on. The fifth line number will replace the 
first one on the top line. The trace contin
ues to cycle through those four locations. 
You can always tell which line number is 
current, because a ">" (greater than) 
character acts a pointer. 

If it seems this arrangement would 
make the numbers disappear too rapidly, 
read on! Boss has several features to en· 
sure you will not miss a single step (a 
single singlestep?) of your trace. 

The DOS Itself 

Though Basic is MUL TIDOS's specialty , 
the DOS itself is nothing to sneeze at It 
has many practical and unique features, 
and some special utilit ies as well. One in
teresting feature is the Mighty Multi. This 
Is sort of a small scale implementation of 
the MINI-DOS concept. Mighty Multi al· 
lows you to access certain DOS features 
while running an applications program, 
provided the program does not interfere 
with DOS's interrupt processing. When
ever you press":" and " ;" (colon and semi
colon) simultaneously, the program run
ning pauses allowing you to execute any 
of Mighty Multi 's functions. When you are 
through with Mighty Multi, your program 
resumes as if it had never been interrupt
ed. Mighty Multi does not however, re
store the video to the pre-interruption 
display. 

NEWDOSBO's MINIDOS, which I believe 
was the first to appear for the TAS-80, al· 
lows you to access almost any DOS func
tion. LOOS 5.1 's restricts you to: toggling 
the clock display on and off; entering 
DEBUG, FREE, DIR, KILL a file; sending a 

top of form to a printer; sending any speci
fied character to a printer; or repeating the 
last issued DOS command. MUL TIDOS' is 
restricted to only four functions: DI A, 
Copy a file, Kill a file, or List a file. 

Mighty Multi does not have a repeat
last-DOS-command function. One is not 
really needed since pressing Enter, with
out any other input, automatically repeats 
the last DOS command anyway. You can 
even do a little command editing. Sup
pose you have just entered the following 
command: 

DUMP W2/TST:O(START = X'71A5', 
END = X'7AEF',TRA = X'71B0"> 

and you get an Improper File Name mes
sage. On closer inspection, you notice you 
accidentally typed 2W> TST instead of 
W2rTST. If you are like me, retyping such 
dump commands gives you headaches. 
With MUL TIDOS you need only retype 
DUMP W2/ 

After typing the slash, press Clear and 
Enter. The entire corrected Dump com
mand will be entered and executed by 
MULTIDOS. 

MULTl DOS has two different screen 
printing functions : plain old J KL and HJK. 
JKL sends the contents of the screen to 

"Hester's thing 

is compression." 


the printer, translating all graphics char
acters into dot. But if you are lucky 
enough to have a printer with the capacity 
to print TAS-80 graphics, the HJK option 
sends the graphics as they are. 

Other DOS's allow you to preconfigure 
your system to perform one type of dump 
or the other. MUL TIDOS leaves both op
tions at your finger tips. This would be an 
advantage for people who frequently 
switch between the two printers; but for 
the rest of us it could be a disadvantage, 
because of the potential for pressing the 
wrong set of keys. 

MULTIDOS is exceptionally fast. Its 
boot·up sequence, library commands and 
general disk 110 are all quick. 

DOS command lines can contain more 
than one command. If you enter DIR 
:1,FAEE (note the separation by comma), 
you first get a directory of drive 1 and then 
a display of the free space on all your ac· 
tive disk drives. By the way, MUL TIDOS is 
the only DOS I know of whose Free com
mand displays totals of the free space on 
all your drives as well as for each individu
al driYe. It also totals vacant directory file 
slots for you . 

MUL Tl DOS prompts you for the date 

when you first boot-up. If you don't want 
to enter MM/DD/YYYY, just hit Enter to by
pass the question. If you have already en
tered the date in a previous MUL TIDOS 
session, and you have not yet powered 
down and nothing has overwritten MUL Tl
DOS' date storage area, MULTIDOS will 
remember the date and bypass the date 
prompt automatically_MUL TIDOS also re
members the time through a reset. 

It is generally a good idea to enter the 
date, since MULTI DOS will then automati
cally include it in the directory entries of 
files saved during that session. It can be 
retrieved via the DIA (A) command. This 
can be helpful in determining which file is 
the latest version of a program. While 
MUL TIDOS's use of the date is not as 
comprehensive as LDOS, it is a feature 
most DOS's do not include at all. 

MULTIDOS Library 

MULTIDOS has all the library and utility 
features of TRSDOS and a good many 
others . I will only outline the ones that 
make MUL TIDOS outstanding. So if you 
do not see something mentioned here do 
not assume it is lacking in MULTIDOS; 
there's just no need to rehash it. 

Speaking of hashing, MUL Tl DOS 's 
Hash command calculates the hash code 
for any file you specify. 

MULTIDOS' Build and Do commands 
comprise a chaining function. Build 
allows you to create a preprogrammed 
series of DOS commands and save them 
in a file. Later you can execute the file via 
the Do command. While this is not as so
phisticated as LDOS's Job Control Lan
guage (JCL), MUL TIDOS's ability to nest 
Do files puts it a step ahead of most other 
DOSs in the chaining department. 

The TOPMEM nnnn command lets you 
enter an address above where the DOS 
ain't allowed to mess around. It is similar 
to answering the Memory Size? question 
in Basic. You can enter the address in 
either decimal or hex. If you enter 
TO PM EM without an address, MUL TIDOS 
will return the address currently protected 
by TOPMEM. 

Clear, zeros all memory between 5200H 
(the beginning of user, or ICMD file, mem
ory) and TOPMEM . I am not sure what 
someone would use this for, except possi
bly as preparation for a project in which, at 
some stage, memory has to be inspected 
to see what was altered by the previous 
stage of the project. 

@3 directs the trace to your printer. If 
you have a printer, this feature is all you 
will need to ensure you don't ever loose 
track of a trace because of a clear screen 
statement in the target program. You can 
turn the printer trace off or redirect it to 
the video with the @2, and @ 1 keys. 
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Just 	between you and us . . . 
We think we 've got 

THE BEST 
TRS-80* MODEL 111 
Disk System around! 

WHY? Here's three good reasons. 
1. VERSATILITY 

Our own proven . der><'nd.ib le drivL• controller bo,1rd will givt• 
<you thl' hardware to rlm .1lmo~t any drivP onfigurcJlion you rdn 
1ml1g1ne: 
• 	 5 114 ·· and 8" dnves in dny comhi nation_ 
• 	 Internal/extern.ti comhinatmn; tun to .lll 4 drive' L>xtern.11). 
• 	 Single· and dual-hl'adrd drive con1bmations. 

2. QUALITY 
• 	 WP t ho;e MPI drivc;- tln• lung-trme IPJ<ifrs in tht• l1dcl. 
• 	 WP nrn,lruct our own di>k drive installation kits of heavy 

gc.tuge ~teel-no -.h1Pfcl111~ prul>lem~ .' 
• 	 We <.Je>igned independently regul.1trd line"' powt• r >Uppl1es

l.1<t .rnci re/1Ji>/e. 

3. PRICE (including installation & 90-day warranty) 
• Drive controller bo.:ml .ind fir>t drive . . . . . . . . • . . . . . • . $b79 
• Second (internal! drive .•....... . ..............•. $179 

• Third drive [with <.1ble) .•.•. . ... . . . .. . .. . ......•. $3">9 
• Fourth drive . . ..•.. , ... , .... . •.... , •..• . $329 


II thl'>C' sound like really good dt-al, but you don't havP the Model Ill 

yt•t. wt•' w J<OI the an;wer. 


A TRS-80 Model Ill , 48k, TRSDOS, l MPI drives . .. ... $1899 

- Fully te,ted with CJQ.day warranty 

Dol/,,,.fr,r-rlol/Jr, we· thm/.. tin 1> th" BEST I 1<5· 80 ·'Y'll'm you can bt> y'! 
Wt• .il'o stock ior immcdiat<• 'hrpmt-nl : 

MODEL Ill , 32k . . .. . ................ . ....... $899 

EPSON Printers, acccS><mcs & interfdct-s di Low, Low Price; 


We Now Acccpl Vh.i & Ma tercarcl 
•TRt; .&>" J 7r.Hlemark of hndy Corp. 

NEW LOCATION 	 ,.,. 268 

PROCESS CONTROL TECHNOLOGY 
8030 lorr•inr A•e., Suile 328 • Stockton, California 95210 • 120'.l) 952·6576 

http:L>xtern.11
http:Internal/extern.ti


Notes from 
BENEATHtheKEYBOARD 

@4, @5, @6 and @7 control the Basic POKE 16667,n sic program press Clear twice and wonder 
singlestep mode. @4 turns singlestep off, statement into your program at the point of wonders, your program 's display re
@5 turns on the singlestep·by·line mode. where you want to change the trace stores itself and execution cont inues with 
In this mode, the target program will status. N Is one of the control digits. That the screen looking just as it did before the 
pause before starting to execute each pro Is not as easy as typing TRON or TROFF interruption. 
gram line and wait for you to press a key. into a program; but in view of the extra So, how much free memory is avai lable 
This allows you to observe the line num capabilities, it's well worth the extra mem with Boss Basic and all its extra goodies 
ber being executed (as revealed by Boss' orization (or peeks In the manual). loaded? 38669 bytes. Boss Basic leaves 
trace function) and the effect of that pro Boss also allows you to keep track of you more user memory than the Basics of 
gram line. critical target variables. If you type @N, TRSDOS, NEWDOS 2.1 (or 80), LOOS, or 

@6 turns on the singlestep-by-state· you are prompted to enter the list of the DOS PLUS {full size or tiny). Vernon , yo'u've 
ment mode. This is just like Its line-by· variables which most concern you . There done it again! 
line equivalent, except the pause occurs is a limit to the number of variables you Dead is ~uch liKe Clear, except it 'does 
before each statement. This allows you can specify: 128 variables for those with not restrict itself to the range between 
to singlestep through multiple statement one character name lengths of eight vari 5200 and TOPMEM. It zeros memory from 
lines. ables 16-31 characters long. In case 4000H (the start of RAM) to the top of 

@7 sets a mode to provide automatic you're wondering what variable could physical memory. This effectively causes 
continuous singlestepping with a user se have a 16 character name here is an ex a reboot with a clean memory slate. To re
lectable delay. The auto-singlestepplng ample from the MULTIDOS manual. Its boot without reinitializing memory, you 
stops either before each line or each name length is 19 characters long, count simply enter Boot. 
statement, as you desire. After a brief ing the subscripts: T#(F,(B(A,N), G(E))). Auto in MUL TIDOS is somewhat better 
pause, the next line or statement is exe You can key @N and enter the variable than other DOS Autos. Here the Auto 
cuted. You can slow down the stepping by specification dialogue while your program statement may contain several DOS com
pressing @ down-arrow. Conversely, you is running, or while in the Basic ready mands Instead of just one. You can make 
can speed up the trace by holding down mode. Once the variables have been se an Auto command undefeatable, in·the 
@up-arrow. lected, pressing @0 allows you to see the sense that holding down Enter during 

The control functions @1-@7 can be current values of those variables. Also, boot-up will not prevent its execution. To 
turned on and off from within a program. @0 gives you an opportunity to edit the do so, use an exclamation mark(!) before 
To do this, you Insert a variable list. To return control to your Ba- the Auto command. For example: !BASIC 

COOSOL DISCOUNTS 
PRINTERS HiEWLETT PACKARD NEC COMPUTER 

• EPSON MX70 ..... .. . . .. .... . .. CALL • HP·125 Microcom put er ........ $2995 • NEC Computer PC-8001A ...... CALL 

• EPSON MX80 ...... ....... . . .. . CALL • HP-BSA Microcomputer ........ $2195 • NEC 1/ 0 Unit PC-8012A ..... , . CALL 

• EPSON MX80 FI T .............. CALL • HP-83A Mic rocomputer . . . . . .. . $1595 • NEC 1/0 Port PC-6033A ....... CALL 

• EPSON MX 100 ........... . - ... CALL • HP 85/ 83 16K Memory Module . . $169 • NEC Disk Drive PC-8031A .... . CALL 

• NEC PC-8023A-C . . ............ $555 • HP7225B Graphics Plotter ..... $1959 • NEC Disk Drive PC-8032A . .... CALL 

• ANACOM ANC150P ORS ..... $1195 • HP-5 '/. " Dual Disk Drive . .. .... $1995 • NEC Dot Pri nter PC-8023A-C .. CALL 
• ANACOM ANC160P ORS ..... $1465 • HP-5 '/. Single Disk Drive ...... $1249 • NEC GR Monitor JB-1201 ...... CALL 
• TALLY MT-1602 OR 5 .. ....... $1495 • HP 8" Dual Disk Drive ......... $5395 • NEC COL Monitor JC-1202 .... CALL 

• TALLY MT-1802 OR 5 .. ..... . . $1795 • HP-Other Mass Storage Units .. CALL • NEC Accessories & Software ... CALL 

• NEC 3510·1 , 3515·1. 3530·1 .... $1795 • HP-9111 A Graphics Tablet . .. .. $1595 TELEVIDEO TERMINALS 
• NEC 7710-1. 7715-1 , 7730-1 .... $2495 • HP Firmware ... ............... CALL • 910C . . .. .. $595 

• NEC 7720-1, 7725·1 ......... .. $2995 • HP Software Packages . .... . . . . CALL 
 • 920C ..... . $750 
• C.ITOH FP 1500 25PU. • HP I nteriaces ... . . .......... .. CALL 


• 912C ...... $705H, OR 0 ...... .. ..... ......... $1350 
 OTHER COMPUTERS • 950C ...... $959• C .ITOH FP 1500 25RU .. ....... $1450 • ALTOS MTU/ Floppy/ Harddisk . CALL 

• C .ITOH FP 1500 4SPU OR 0 ... $1795 • ADDS Computer Systems . ..... CALL 
• C.ITOH FP 1500 4SRU ... .. .... $1995 • ATARI Computer and • ADDS Viewpoint WB2 101 

• HP-PRINTERS .............. $CALL Accessories ................... CALL or WB2102 ....... . ............. $595 


Calif.(714) 545-22 16 (800) 854 -849 8 
COOSOL, INC. P.O. BOX 743, ANAHEIM, CALIFORNIA 92805-0743 ,,.... 105 
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New From lntersoft 

lJBEDIT 
Model II & Model 16 users: 


ANNOUNCING 

a ('()mple1e library mana11erfor 1he TRS-80 and CPI M 

• 	 Allov. ,, you lo build l1braric' of relocatable object cod< (such"' 
that produced hy Macro-HO, h1rt ran·HO and o ther Micro>oft 
la ng uage>) 

• 	 I 1bra ric' ca n be automa!lcall)' ><arched by the "-s·· option o f 
J ink-HO.ju> t like forlib rel 

.. 	 Module.., can ca~ily bradded In or deleted from e.\i~ting lih rar1c \, 
\ ou ca n .:'\'en extrace 1n<t1' tdual rel f'ik!o. to d 1sk 

• 	 i h dul 'h hli~c' utilit~ g1\c' dt.'tc.11lcd dc~criptlon of a hhrar~ ·\ 

Sp•dfy Modtl I. Mod• l 111 or CP/M ,..h•n ordrrin~. 


Prie• for rnmpl•I• p1ekag• . .. SI 00 


You've been ignored long enough' The time 
has come for a magazine tailored to your 
special needs as a Model II user. Advent of the 
Model 16 will increase demand for coverage of 
matters specific to our very versatile micros . 
two/sixteen w il l discuss topics of interest to all 
U/16 ow ners, from the casual to t he advanced 
user. A rtic les will be slanted towa rd the 
business, professional , and scientific com· 
munity (but we'll lapse into games and other 
diversions from time to time). You will see 
features about networking , CP/M vs. TRSDOS, 
deciding on hard disk, patching an Epson 's 
power into WordStar, multi-user pro cessing on 
the 16, and adding the Model 16 enhancement 
to yo ur Model IL As a non-dealer subscriber, 
y ou ca n p lace low-cost classified ads. 
two/sixteen is not affiliated with Tandy Cor· 
poration. 

Charter subscriptions are now available starting with 
the May-Ju ne, 1982 issue. $30 annuall y in the U.S. 
Foreign subscribers inquire for rates. Phone orders 
accepted at (7 17) 393- 1917 (VISA and MasterCard). 
Send mai l orders to two/sixteen magazine, 216 112 
West James St. , Lancaster, PA 17603. - -

Intersoft C 2.5 
an improved and enhanced version of our popular 

rnmpikr for the C programming languagi: 
" ('omt.· ... 1.:omph.·te 1A1tho,c: r 40,uprnrtinglibrar~ funct1on:-i 

&nl.:ludmg \CH'ral ne\4 addrtwn ... hw.:h a' m-mcmor\ ~orl\ and \«.:,;.ml( l} 
• 	 S,•11rcc Cl)dC for aU librar~ lunctlOn\ includ~d on d1...k 
• 	 f' ull~ eom parn bk ""uh ho1h Macr1•-XO and f-l>TASM : nn kno"'kd~t.~ 

o l 	a"ernbkr rt:q mred 

Spec ify Modtl I. Modtl 111 . CP/ M or 680'> Flex when 


ordrring; also •pedfy asse mbler (Macro-80, 

EDTASM, ASM or TS(") 

Complete p1ckaR• ......... ... .. ..... SIOO 
.Manual only .. .......................... S 20 

(Co.tt of manual discounted from cost of comp/eu packaxe) 

Intersoft Onlimited 

Box 383 Station C. Kitchener-Waterloo Ontario. 

N2G W9. Canada (519) 884-3557 

I i nk-80. Mac ro- MO a nd Fo nran -80 arc t rade mark s of Micrn;oll 
I RS-80 a nd FDT AS M arc tradema rk > o f' Tand y Corp. 

.- 519CP Mis a trademark o f Digi tal Rc>carc h 

..---Introducing low cost, TRS-80------. 

compatible disk drives 


Up to one megabyte for Models I and 111 

Low Cost Storage External and internal mounting 

Model 11/ lnlemal Drives Now you can have up to one megabyte 

• single sided, 40 tracks 	 of unformatted storage for your TRS-80 

with 250K. _.... _.... $215 Model I or Ill. Drives can be mounted 
• double sided, 40 tracks internally or externally on the Model Ill and 

with 500K .. . . .. ..... $335 externally on the Model I. 
•double sided, 80 tracks 

with 1OOOK ....... ... $435 Eight color cabinets to choose from 
Cabinets for external mounted drives areModel I and II/ External 

available in black, chrome, off-white,Drives 
lime green, dark green, bright orange,(Includes disk drive, power 

computer blue, and brilliant yellow.supply, cable and color coordi· 

nated cabinet) 
 Unconditional warranty
• single sided, 40 tracks and service

with 250K . ... ... .. . . $3 J5 
 90-day unconditional warranty
• double sided, 40 tracks plus service center for

with 500K .. . ........ $435 
 out-of-warranty service.
• double sided, 80 tracks For more information on the

with lOOOK .. _. . ..... $535 

I 
2 

INTERFACE, INC. 
20932 CANTARA STREET 
CANOGA PARK, CALIFORNIA 91304 
(213) 341-7914 

..,. 182 

TRS-80 compatible 
disk drives, call or write: 

Dealer and quantity discounts available upon request 
MasterCard, VISA or COD orders accepted. TRS-80 is a 

registered trademark of Tandy Corporation. 

.... see Lrst ol Aavert1sers on page 354 	 80 Microcomp uting, May 1982 • 379 
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Notes from 
BENEATH the KEYBOARD 

RUN ACCOUNTS. If instead of "I" you use chine language traces. This is analogous Purge functions allow you to deal with 
"#" (pound sign), the Auto line will be in to Basie's TRON. groups of files, without the repetitious in
visible on boot-up. If you enter AUTO MUL TIDOS's Forms command is simi put required for Killing or Copying them 
#CLOCK, the next time you boot-up, the lar to those of several other DOSs. It lets one at a time. If you want to copy 10 files 
clock display will immediately be turned you establish print formatting parameters from the disk in drive zero to the disk in 
on, but you will not see the word Clock on for printing operations performed by DOS drive one, you enter VFU by typing VFU. 
your screen. and Basic. You can define such factors as You then get a menu of choices. If you 

The Break command is a switch to en the width of the print line, the length of a press C for Copy, you can then choose be
able and disable the Break key. This can page and the number of blanks between tween a selective or total copy. If you key 
be used in combination with the undefeat pages. MULTIDOS does not provide left S for Selective, you will be asked whether 
able Auto statement to produce a disk margin control. invisible files should be included-like
which will always load and run an un wise for system flies. Then you are 
BREAKABLE Basic program. This could prompted to enter source and destination Utilities 

be useful when you have to entrust certain These days the big buzz phrase is user drive numbers. In the example we are con
critical operations to an unsupervised friendly. That description is probably sidering, you would enter O and 1, 
employee. more applicable to MULTIDOS than to respectively. 

Since VTOS introduced the concept of other Model 1 DOS. A primary reason for A directory of the source drive will then 
device independence to TRS-80dom, most this is MUL Tl DOS's Help file. Like Models be put on the screen. It will contain only 
DOSs have included commands like 2 and 3 TRSDOS, MUL TIDOS will show the files belonging to the classes you 
Route or Link, MUL TIDOS has both. Their you the syntax for most of its commands, specified. In other words, invisible or sys
application is limited to the video (DO) and without sending you to the manual. To see tem files will not be presented if you had 
printer (PR) devices. Route PROO will the proper syntax for using the Dump not selected those categories during the 
video display anything which would nor command, you enter Help Dump, and the preceeding dialogue. This VFU directory 
mally have been printed. This is useful for information is displayed. display is actually a menu. You can move 
people without printers. Route DOPA Skip is a utility for reading 35 or 40-track the cursor from entry to entry. Keying Y 
does the opposite. Link PROO will cause disks on an 80-track disk drive. This is ex will tell VFU the file under the cursor is to 
information to be both printed and dis tremely useful for people (like me!) who be copied. In our example, you would 
played. These two features are a far cry specify the 10 files you want copied. Then, 
from the true device independence of you would press Enter and all 10 files 
VTOS and LOOS, but they are useful "Boss Basic has would be copied to the destination disk 
nonetheless. without your having to type another 

MUL TIDOS's KEYBRD (for keyboard) all the features keystroke. 
and CONFIG (for configure) commands Purge works the same way as Copy, exof SuperBasicperform a similar set of functions to those cept the specified files are Killed, instead 
performed by the System command of of copied. Execute does the same thing plus its own 
some other DOSs. They allow you to cus that typing in a file's name directly from 
tom reconfigure MUL Tl DOS to your own specialties." DOS would do. I do not see any advantage 
specifications. KEYBRD lets you enable to using VFU for this purpose. Hard Copy 
or disable the lowercase driver, the graph prints out a listing of a disk's directory, 
ics driver, key repeat, the clear key and the have upgraded to a higher capacity disk suitable for keeping in a disk jacket. 
blinking cursor. It also lets you select your drive only to have trouble accessing the GR is the graphics utility I referred to 
own cursor character. files on their old disks. Even if you've had earlier. You select it by typing GR, or 

The effect of the KEYBRD command is BO-track drives right from the start, most through the KEYBRD command. It can be 
not immediate. It takes effect the next of the disk software you buy comes on enabled or disabled by using the Shift 
time you boot-up the disk. If you have 35-track disks. Clear key as a toggle. When enabled, it 
enabled the lowercase driver, MUL TIDOS MUL TIDOS' Spool utility, like others of allows you to type any graphics character 
makes sure your system is capable of its ilk, allows printing operations to take dtrectly from the keyboard. 
displaying lowercase before turning it on. place while you do other computer work, RS stands for RAM Scan. This utility al

CONFIG lets you alter and display de instead of tying up the system until the lows you to search memory for any byte or 
fault power-up drive attributes. This refers printout is finished. MULTIDOS's Spool word. You can tell RS to only report occur· 
to the density (single or double) and step lets you specify the size of the RAM buffer rences of the target value which are the 
ping rate (6, 12, 20, or 40 ms) of each disk. used for this purpose. In my experiments object of certain machine language in
If the default density setting is incorrect with spool, I found that when I selected a structions. The parameters allowable in a 
for a particular drive, MUL TIDOS's auto large buffer, the keyboard response RAM Scan search are: 
matic density recognition detects this and seemed as fast as if no printing was tak

Cal l Non 
ensures that you still have proper disk 1/0. ing place, even though my MX-80 was Carry Sign Pos itive 

MUL TIDOS's DEBUG module has some chugging away. But when I selected the Jump Parity Even 

unique features. Like the standard DE smallest allowable RAM buffer (256 byte), Load Parity Odd 
Sign Minus ZeroBUG package, you can use I to execute a it was as if there was no spooling opera


single machine language instruction, or C tion in effect at all. I had to wait until the They all have one letter abbreviations. 

which has the same effect, except that printout was finished before the keyboard Again, I am not sure just what the nor

CALLed or RESTARTed routines are ex would listen to me. mal application of this utility is. But just 

ecuted in full. However, MULTIDOS's VFU is MUL Tl DOS's Versatile File Utili when I had decided it was fairly useless, I 

DEBUG has an automatic continuous re ty. It allows you to perform a number of had occasion to employ it. 

peat mode for each of these commands disk functions. They are Copy, Execute, It seems I cannot write anything these 

allowing you to perform high speed ma· Purge and Hard Copy. The Copy and days without bumping my head against 
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one aspect or another of the software 
copyright controversy. Well , here we go 
again. Apparat has received critic ism be
cause their original D.OS, NEWDOS 2.1, 
was mostly enhanced Tandy code. Their 
literature only documented the enhance
ments, leaving the bulk of the DOS un
documented thus forcing users to obtain 
TRSDOS legitimately in order to decipher 
N EWDOS. This was their gesture of pro
tection to Tandy. 

Back in those days, TRSDOS was a 
pretty flaky system. Tandy was not doing 
a great job of supporting it , either. It was 
lucky for all of us that NEWDOS came out 
when it did. In my opinion, Apparat greatly 
contributed to the TRS-80's success by 
making it a more powerful, reliable 
system. 

In NEWDOS Plus, Apparat did the same 
copy, enhance, but don 't document trick 
with Microsoft 's Editor/Assembler. Un
like TRSDOS, the Editor/Assember was 
a line product and Microsoft was not sub
standard in their product support. I be
lieve Apparat did Microsoft an injustice in 
this case. 

Now Vernon Hester has turned the 

table on Apparat. He has taken the Appa
rat EDTASM, which is basically the Micro
soft Editor/Assembler patched for a disk 
system , and added enhancements of his 
own. He has put the whole kit and ca
boodle on MUL TIDOS under the name of 
EA. He only documented the portions he 
changed. Features unaltered from the Mi
crosoft/Apparat version are not described. 

It 's a pretty good joke on Apparat
poettc justice you might say. It would be 
quite awkward for Apparat to protest. But 
it does perpetuate the injustice done to 
Microsoft. I am sure Hester meant no 
harm but as I'd rather not involve myself in 
the situation I will refrain from describing 
MUL TIDOS's EA utility, other than by say
ing that it is there. 

Documentation 

The organization of MUL TIDOS's docu
mentation is similiar to that of TRSDOS, 
starting with a general description of the 
DOS and its special features. The various 
library commands are then treated in al
phabetical order. The utilities are dealt 
with next. Finally, the features of Super
Basic and Boss Basic are described . The 

manual is replete with examples of user 
input and descriptions of their results. 
Anyone already familiar with TRSDOS or 
any other TRS-80 operating system 
should have no difficulty learning the 
ins and outs of MULTIDOS from its 
documentation. 

Conclusions 

MULTIDOS's Basic is unequaled, in 
both features and size, among TRS-80 
Disk Basics. The DOS is probably the 
most universally compatible DOS, inter
system wise, of any TRS-80 operating sys
tem. It is not as comprehensive as LOOS 
or NEWDOS-80, but it is very fast with 
many unique and convenient features. 

The price, at time of writing, is only 
about $80, a low price for a DOS of this 
quality. This is partly because MUL Tl DOS 
lacks some utilities such as disk-zap and 
tape/disk programs. Hester is working to 
correct these omissions. As more utilities 
are added to MUL TIDOS, the price may go 
up. If you use your system mostly for 
Basic programming, or would benefit from 
MULTIDOS's special compatibility, MUL
TIDOS might be a best buy for you.• 

Gosub International, Inc. 
GOSUB'S MX80f70 Friction Feed Kit $49.95 ppd 

• Use Smgle Sfleet Papet 
• Use Your Own Letterhead 

Use lneit.,,.nsive Roll Paper • 
Does Not Affect Pm·ffl&d Use • 

PRINTERS PRINTERS PRINTERS 
EPSON MX8D ... $545 ppd. EPSON MX100 ... S825 ppd 

THE PRINTER STAHD ................................................. $29.95 

SAVE MONEY AND SPACE- Holds almost any printer that uses 
9'h"-size paper or forms. Made from v.-·acrylic, allows 3" of paper 
or forms to be stacked under printer. Great for use with bottom load 
printers! Fits MXBOl7Q.Microline BO's BASE 2-850 Bytewriter-1 and 
many more! 

AUTHORIZED DEALERS FOR THE GOSUB FRICTION FEED KIT 
USA-Alpine Computer Center, 2526 S. Alpine Rd., Rockford, Ill. 
61108, (815) 229-0200: OMEGA Micros, 3819 West Michigan St., 
Milwaukee, WI 53208, (414) 933~: EXATRON: 181 Commercial 
St., Sunnyvale, CA 94086, (BOO) 538-8559/CA, (408) 7377111. 
CANADA- Microwest Dist. Ltd., 1940 Larson Rd., North Vancouver, 
B.C., Canada V7M 2Z8, (604) 988-9998 or 988-S877. 
AUSTRALIA-Computer Campus Pty. Ltd ., 11 Rundle Street, Kent 
Town, South Australia, 5067, ph . 08.424826, telex 88156. 

STRATEGY SIMULATIONS FOR THE TRS-80 
MERCENARY FORCE SPACE MERCHANT 
Command a mercenary army . Build an Empire in the stars. 
Decide the number of men, Choose your cargo, means of 
type of weapons, armor, air shipping, and security. Risk 
support, medical aid and pirates, ion storms, engine 
transports. Battle the enemy failure and other hazards 
in jungles, underwater, on wh!le you try to become a 
moons and in space. Space Merchant. 
(1 -4 players) (1-6 players) 
TR5-80 L2/16K . . . ... S16.95 TRS80 l.2116K ...... $9.95 

80 SPACE RAIDERS 
Starship Simulator and Combat Game 

This is the most realistic combat space simulation available for any 
computer system anywhere! Operator Is placed in a rapidly moving 
ship looking out through a window Into the depths of space. Thou
sands of stars appear in the distance and part toward the screen 
edges as the ship flashes past. Forward and aft views available at 
any time. Accurate celestial navigation using both XYZ an 
spherical coordinates! Comment from Aug. '81 80 Microcomputing: 
"May be the ult imate Star Trek-type game and, possibly, the most 
complex microcomputer game ever attempted"! Fast action 
graphics never stop! 
Model 1/L8¥el 2/16K $24.95 

SOFTWARE 
Software for the VIC 20 and Color Computer 

SPACE MERCHANT - See Stragegy Simulations for the TRS-80 

WARRIOR-Head to head combat in a game where you and your 
opponent are the rulers of warring city-states, each trying to 
destroy the other. You decide how many of your population will be 
warriors, farmers, factory workers, and scholars. 59.95 

YAHTZEE! S10.95 
GAME PACK #1 Quarter Horse and Yahtzee ......................... .. ..$14.95 
GAME PACK #3 Warrior and Space Merchant... .. ... ...................$14.95 

Kansas residents add 3% sales tax 
All prices su bject to change wi thout notice -~ 

R'IEE CATALOG UPON REQUEST 
{TRS-80) is a trademark of Tandy Corp.) ~ 

Dealer lnQutrles Invited ' 
SEND CHECK OR MONEY ORDER 

Gosub lnt'I., Inc. 
501 E. Pawnee, Suite 430 

Wichita, KS 67211 
(316) 265·9659 

GOSUB International (New England Division) 
P.O. Box 2568 

GOSUB 
P.O. Box 275 
Wichita, KS 67201 
(318) 265·9992 

Framingham, MA 01701 
(add 5% sales tax) 
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MONEY DOS 
an operating system for financial survival 


by J.M. Keynes 

"A Chimpanzee making random decisions 
is favored to outperform the stock market." 

The brokerage business offers little cent bracket) which would be the same as October. Had a bokerage firm advised its 
education about the finest investment making $192 ordinary income from a T-Bill clients to buy this bond they would never 

medium for most investors. I speak of or CD. This, plus the interest received of have been able to fill the orders .. . be
Convertible Securities which include cer $75, equals an investment which would cause . .. only just over 4,000 of these 
tain bonds and preferred stocks. Had you have returned the same after taxes as a bonds were ever issued. On any market 
randomly invested $10,000 In convertibles CD paying 20.2 percent. There was no day, perhaps ten to 50 of them were for 
in 1972 today it would show a profit of over such animal . .. and this was worst case! sale. Most were held by professionals who 
40 percent while a like amount randomly As it turned out, the common stock went saw no reason to sell. There is no point in 
invested in common stock would show a up to over $50 at which time the bond was getting clients excited about something 
loss of 20 percent. In fact, $10,000 in worth 28.8 x 50 or $1,440 in common they can't get at a favorable price. That 
vested in carefully chosen convertibles stock. It's true that in this case buying the would be bad PR. Furthermore, the com· 
since 1972 would be worth over $250,000 common stock would have been more missions on common stocks are from two 
today! I have taken the figures from The profitable as it increased 92 percent while to six times what they are on bonds. 
Value Line Convertible Survey. You may the convertible bond went up only 63 Unavailable in quantity .. .. not a high pro· 
wonder why your broker never mentioned percent . .. but ... my stock selections fit item (for the broker) ... neglected .. . 
an Investment wherein a Chimpanzee don't always go up (how sad) ... so one save for a few professionals. 
(making random decisions) is favored to must look at the risk side of the equation. I am frequently asked why companies 
outperform the stock market. Chances are What if the stock price was $13 today? issue convertible securities? If they need 
he has little expertise in this area. It is The guy who bought the common at 26 to borrow money why not just issue regu
seldom that I find a brokerage firm recom· would be biting his nails while you, the lar bonds? Another example is in order: 
mending a convertible. Not that they are wise one who bought the convertible The Board of Directors of the XYZ Com
unaware of their advantages. There sim bond, would be waiting patiently for your pany decides that the Company should 
ply are not enough to go around. Most 20 percent CD (the bond) to mature this borrow five million dollars to finance 
convertibles are relatively small (number 
of bonds or preferred stock outstanding), 
and, should a major firm put out a buy 

Program Listing recommendation chaos could result. For 
example: In April 1980 a bond issued by 
Allegheny Ludlum was selling for 88 or 10 CLS:PRINT:PRINT"PORTFOLIO ANALYSIS BY J, MAYNARD KEYNES 

WRITTEN FOR 80 KICROCOMPUTING":PRINT : PRINT $880 per bond. The bond carried a five per
30 CLEAR: DEFINT E

cent coupon (paid $50 in Interest yearly) 35 REM LINE 40 DIMENTIONED FOR l6K (20 SECURITIES) INCREASE IF 

MORE MEMORY AVAILABLE 

40 CL.EAR5000:DIMA$(20) ,H$(20) ,A(28) ,B(28) ,C(20) ,0(20) ,E(20) ,F(20)


and matured October 1, 1982. It was con
vertible, at the option of the bondholder, 50 HH=0:Y=0:P=64: Al=50: ZS="ttt.t": X$="tttlt": KS="tt.tt": 0$="$$tttttt": 

ONERROR GOTO 890 
60 INPUT"FROM DISK=l CREATE NEW PORTFOLI0=2 FROM CASSETTE=3 ";AA 

into 28.8 shares of the issuer's common 
stock. At that time Allegheny Ludlum 70 IFAA=2 THEN HH=l:GOTO 230 ELSE IF AA=3 THEN 80 ELSE 150 

80 CLS1PRINT@512,"WHEN CASSETTE RECORDER READY PRESS 1 ENTER'.";:INPUT:CLS:P 
RINT@512,"STANDBY, LOOKING FOR SYNC BITE," 

common was selling for $26 per share. 
The value of the bond if converted to com 90 CMD"T": I NPUTt-l,A6,J$,Jl,Gl,Hl,Il: 

REM DELETE CMD"T" IF NO EXPANSION INTERFACE 
100 CLS: PRINTA6;" ITEMS ARE BEING LOADED FROM CASSETTE 

mon stock was 28.8 x 26 or $748.80. So 
was it a good deal at 88? Nol only good lla FOR I=l TO A6: INPUTl-l,A$(I) ,A(I) ,B(I) ,C(I) ,E(I ) ,D(I) ,F(I ) 

120 PRINTA$(I),: REM TO LET YOU KNOW SOMETHING IS GOING ON ••• 
130 N=N+l: Y=Y+l 

but spectacular! Examine the analysis: 
The issuing company had paid dividends 140 NEXT: Al=A6: CLS: GOSUB860: FOR I=l TO Al: GOT0 450 

150 0=0:Al =l: INPUT"WHICH FILE DO YOU WANT?";FF$ 
160 INPUT"FROM WliICH DRIVE";WS 

on their common stock each year since 
1935 and was in an excellent financial 170 0PEN"I",1,FF$+":"+W$
condition, so the bond interest payments 180 RE:l>l DISK INPUT HUST BE MIRROR I MAGE or HOW IT WAS SAVED. 

190 IF O=l THEN 150 ELSE IF EOF(l) THEN Al=Al-l:G0T0 220 and the redemption on October 1, 1982 
200 INPUTU,AS( Al ) ,A(Al ) ,B(Al) ,C(Al ) ,D(Al) :Al=Al+l:Y=Y+l : 

must have been considered safe. If N=N+l: GOTOl 90 
2H GOT0160 
220 CLOSE:FOR I =l TO Al:GOT0360

nothing good happened to the price of the 
common stock within 18 months you 230 FOR I=l TO Al 


240 CLS : N=N+l: Y=Y+l 

250 PRINT"SECURITYt";I: INPUT"NAME OR STOCK SYMBOL.";A~ ( I) 


would le! the bond mature. In the worst 
case you would have received $75 in in 260 IF A$(I)="" THEN GOSUB 960 


270 INPUT"NOMBER OF SHARES OWNED?";A(I) 

280 REM LINES 250,270,300,320, & 340 PROVIDE RANDOM PRICES AND 


terest and, at maturity, $120 tong term 
capital gain profit (1000 rec . minus 880 DIVIDENDS IF YOU WANT TO GENERATE A RANDOM PORTFOLIO JUST 
paid). The $120 long term gain will yield a 

Program continues 
net of at least $96 after taxes (if in 50 per
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** SUPER'"** 
ISA's DATABASE 
The only DBMS with all these features: 

* PROVEN in one year of test market ing * TOUGH, reliable fil e struc ture* MENU driven for simplicity and easy use* ARITHMETIC with stored calcu lations* FAST set-up and report formating* CLEAR user-oriented documentation* PRINTS tota ls & subtotals - mail labels* REFORMATS and m~rges data files* MULTI-DISK files: Up to 128K records* SORTS full disks on up to 40 fields* PRODUCTION input of repetitive data* COUPLES to word processor & statist ics * POSTS transactions to master file* SEARCH by strings, ranges. comparisons * DATA COMPRESSION: Over twice as 
many labels as the othe r system 

For TRS -80' Models I. 11, £. tit - 250.00 

Ask you1 Dealer or Write· 
lnaUtute for SdenURc Anaty1·1a. Inc. 


P. 0 . Box 7186, Dept. I'\· I 

Wllmlngt on, DE 1980) ~ 215 1 358-3735 


•r M Tandy Corp. 
.,.351 

TAKE THE LOAD OFF YO UR MINO! 
Tired ot llnlcky mode l one cHHtte load1? You can end 

them with the lemonAld loader , A.nd don ' t bit tooled by lte 
low pr ice. I t uses newly developed 1lgn•l ·M:tlve lllten that 
tocu1 . shape. and s lie EACH tape put1e . Yo u can olten r11llably 
lo•d " lmpou lble " tapes, and " Po11lb\e' ' 11pe1 load the llnt 
time everrl lm•! And It no t only SYSTCM 1nd CLOAD1, but It 
11 lully' comp.tlble with .oftware ta~ tpMdupt and operating 
1y1terru1 111\e KWICOs ·· too . And plug• ll)Mker o' urphone 
lnlo lh4 utre oulpol )K k for optlonal l•PI monitori ng e l1MJ. 

lnattll IM LemonAld In seconda...jua1 plug ?Mtween CTFl 
ind cornput11 . It nMd• no power. no aoltw•r• . no rew lf lnQ , no 
ad jualmenta , and the,e ' s no trlc~y CT~ volumt nlllnga . 
Sk.plial? Let ut take 1he rl ak. Un the l emonAld lo.O.r tor 
15 C11y1 , and !hen, It 'y'Ou un do wlt houl II . return lor lull 
S17 99 refund , NO~ . Order the lemonAld LO•d•r toda y from~ 

LEMONS TECH SERVICES 
325 N. HWY . 65 P.O . DRAWER 0429 

BUFFALO , MO. 65622 [417 [ 345-7643 
· Tl"!:.-. oil ·~ r, ...J,.1"'1,1.1• r.i111h (,.v ,: ..... 358 

'·~ 11', l~CS I ~ T r,HJe'r>,:v• >1.\".1 IK ')..,ti!""""' 

BUILD THIS DIGITAL PLOTTER 
AT HOME FOR UNOER $2QOQQ 

I : .. 

n}r~ 

FOR 119.95 YOU GET PRO QUALITY BLUE
PRI NTS, SCHEMATIC. PARTS L I ST, ASSY. 
INSTRUCTIONS AND NECESSARY SOFT 
WARE FOR MODEL I OR fil, 
ACCOMMODATES PAPER UP TO 18 X 24 . 
ADD '9 .95 FOR JO PROGRAMS INCLUDES 
PL O TT I NG GRAPHS, RADII NUMBERS A 
3 -D CUBE AND MORE. ..- 352 

Sc. NO CrlfCI< OR MONE'f OUOfll ro. 
P M.W. 77 4 1 ALABA MA AVE. #8 
CANOGA PARK, CA. 91304 

Sick of the same TRS-80 software? 


Here's a CHEAP CURE! 

The prescription for the Model I and Ill: 
CLOAD Magazine! 

A CASSETIE TAPE with 6 to 8 programs a month! 

Sorne pas'. seri><Jrronal rn~drca:rory, 

Gdr•re - Caterpillar, Suns. CIA Adventur~. Rever" 

Practrcal - Secur•t1e;, Energy, Tdoe [11rectory, Checfboo1< 

Utt11ty - Variable Dump, Drsplay, Edit, Code It. 

fl.tonal - Planets, Spell l q1i, Non11c Table, Geometry 


At abouc 75 cents a proqram, a subscr P'.1on to CLOAD 
Magulne •s rust wrat ·r-e rloccor ordered 

The Bottom Linc: The Fine Print 
1 year (12 issues) _ . $42 00 All 1<;>ues from Oct '78 on availdble 
6 montr<s (6 'ssues) . ' $23.00 - ctsk for list (24 Level I issue; al,ol 
Single copies Program~ dre fo r 16K Level 11, I 6K 

Back 1<,sues $ 4 50 Model 111, .;nd occasionally for '11•,ks 
GocxJ Games #1 $1200 TRS-10 "d trademA.rk of Tandy Corp 
Advemures # l _ $1300 f\AasterCard/Vrso welcomer 

•remperature and prices rising July 1, 1982 

Ca lifornia resrdentsadd 696 to single copies :-·1 
North A1Trerrca - Frrst Class Postage included !_-L. r1_ H ··· [JI Magazine Inc. 
Over<;eas - add $1 0 to s11bscrrpt1ons, and P.O. Box 1448, Santa Barbara, 
$1 to srngle copies Sent AO rdte CA 931021805) 962 -6271 

~ 1 02 

For the Extended BASIC COLOR COMPUTER 

POCKETBOOK SURGERY NOT REQUIRED 

I<; your Coco (abl<? r1d•jerr. drrnkrng 
1rp electrrc al Juice bLJt not :iett•ng any 
software solrdsi A prescription of 
CHROMASET'TE Magazine will 'itop 
t'1e rardenrng or tre 11bbon cables 

The doctor expla1necJ n1at 
CHROMASElTE Magazine r~ a LdS· 

o;elte lape wrtn 6 to B quality programs 
on it A t1ealthy IT'rxture of games, tutO· 
rrals, L1t1l1t1es, ond pract•cal progrdrw, to 
nu•ture your c:ornp1Jter every month 
No finger exercises necessary Just load 
d'1d r11n 

Keep CoCo's health costs low A 
subscript ion to CHROMASETTE 
Maga1 1ne •<; good. chedP rned1cat1on 
(u11der 75 ce•11s 'I program) 

The Bottom Linc: The Fine Print: 

1 year (12 issues) . ...... . $45 00 All r>sues from July 81 on avmtable 
6 months (6 issues) ..... . . $25 00 ask for list Programs are fo r the 

S111gle copies . . . , , $ 5 00 Extended BA SIC mode l only. 


Cal if residents add 696 to single 

copres. MasterCard/Visa welcome' 

North America - Fr rst Cla55 Postage 

Included. 

CNerseas - add $1 0 to sut>scrrpt1ons. 


-Ma9a1lncand $ 1 to single copres Sent AO rate. 
P.O. Box 1087 Santa Barbara, 

MasterCard /Visa w elcomer CA 93102 (805) 963·1066 ..... 103 

..-See Lis i o l Adver ti sers on page 354 80 Microcomputing, May 1982 • 383 
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PIONEYDOS 


Ptogram contmued 

FOR FUN . JUST PRESS 'ENTER' RATHER THAN ENTERINC STOCK 
NAJ!E AND PRICES ETC. 
290 IFA ( I)<l THEN A(I ) =RND (500) 
300 INPUT"PRICE PAID PER SHARE EG. 36 3/8 = 36.375";8(!)
310 lFB ( IJ <.l THEN B( I)=RND(50) 
320 INPUT"CURRENT VALUE PER SHARE.";C(I) 
330 IF C(I)<.l THEN C(I)= RND(50) 
340 INPUT"CURRENT YEARLY DIVIDEND EG. 80 CENTS= .80"1D(I)
350 IFD(I><,001 THEN D(I)=RND(0}+1 
360 E(I)=(A(I)*C(I))-(A(I)*B(I)): REM P/ L ON EACH SECURITY 
370 Jl=Jl+E(I): REM TOTAL PROFIT/LOSS 
380 F ( I)=D ( I)/C (I)*l00: REM YEARLY % RETURN 
390 Cl=Gl+(C(I)*A(I)): REM TOTAL VALUE 
408 Hl=Hl+(D(I)*A(I ) ): REM TOTAL DOLLAR RETURN 
410 Il=Hl/Cl*l00: REM TOTAL PERCENTAGE RETURN ON PORTFOLIO 
420 IFHH =lTHENINPUT"TO END •l FOR ANOTHER ENTRY PRESS 'ENTER'.";Nl:IFN131T
HENAl=N:GOT0440 
430 NEXT I 
440 CLS: GOSUB860: FOR I•l TO Al 

450 PRINT@P+l,A$(I) 

460 PRINT@P+l6,A(I): PRINT@P+24,B(I): PRINT@P+33,USINGZ$;C(I): 

PRINT@P+42,USINGX$;E(I): PRINT@P+49,USINGK$;D(I):

PRINT@P+57,USINGK$;F(I} 

470 U=U+l: IFU=l4 THEN P•0t INPUT"NEXT PAGE, PRESS 'EHTER'";A9: U=0: CLS: G 
OSuB869 

480 P=P+64: NEXT 

490 PRINT"FOR RECAP OF TOTALS, PRESS 'ENTER'": INPUTD$1 

CLS: PRINT: PRINT: PRINT 


509 PRINT"PORTFOLIO VALUE=";: PRINTUSING0$;Gl 

510 PRINT"TOTAL YEARLY RETURN=";: PRINTUSINGO$;Hl 

520 PRINT"PERCENTAGE RETURN ON CURRENT VALUE= "11 PRINTUSINGK$;Il 

530 IFJl<.l THEN J$="LOSS" ELSE J$="PROFIT" 

540 PRINT"TOTAL PORTFOLIO HAS A CUMUI.ATIVE ";JS;" OF "1: 

PRINTUSING"$$tttttt,tt";Jl 

550 HH=0:PRINT: PRINT: PRlNT"SAVE OR PRINT OUT FILE •99 RE DISPLAY=0 ": IN 
PUT"ADD ANOTHER SECURITY ENTER HOW XANY";A2: IFA2=0 THEN U=0: P=64: GOT04 
40 ELSE IFA2=99 THEN 560 ELSE Al=Y+A2: P=64: U=0: FOR I=Y+l TO Al: GOT 
0240 
560 CLS 
570 PRINT"SAVE FI LE TO DISK = 1 
580 PRINT"TO PRINTER =2 
590 PRINT"TO CASSETTE = 3 
600 INPUTA4 
610 IFA4=2 THEN 710 ELSE IF A4=3 GOT068B 
620 0=0: INPUT"NAME OF FILE TO BE SAVED TO DISK";YS 
630 INPUT"TO WHICH DRIVE?"1W$ 
640 0PEN"O",l,Y$+" : "+W$ 
650 CLS: PRINT @518,"SAVING TO DISK" 
660 IFO=l THEN 620 
670 FOR I=l TO Al : PRINTU,A$(I) r",";A(I);B ( I);C ( I);D(I): NEXT: CLOSE: GOTO 
550 
680 CKD"T":REH DELETE IF 
NO EXPANSION INTERFACE 
690 A6=Al: CLS: PRINTA6;" ITEMS ARE BEING SAVED TO CASSETTE": 
PRINTt-l,A6,J$,Jl,Gl,Hl,Il 

700 FOR I=l TO Al: PRINTt-1,AS(I) ,A.(I) ,B(I) ,C(I) ,E(I) ,D(I) ,F(I): NEXT: GOTO 
550 
710 IFPEEK ( l4312) <>63 THEN CLS:GOT0900 
720 FOR I=l TO 64: LPRINT"$";: NEXT: LPRINT: LPRINT"," 
730 LPRINT"SECURITY NAME",1"SHARES ";"COST ";" CURRENT ";" P/L";" D 
rv.•;• % RB"n.JRNM 
740 REM PRINTER ROUTINE 
750 FOR I=l TO Al 
760 LPRINTTAB(l)A$(1); 
770 LPRINTTAB( 16)A( I) I: LPR!NTTAB( 24) B( I) I: LPRINTTAB (33) USINGZ $ ;C (I);: LPR 
INTTA8(42]USINGX$;E(I ) ;: LPRINTTAB(49)USINGK$;D(I);: LPRINTTAB(57)USlNGK$;F 
( I ) 
780 NEXT 
790 LPRINT: LPRINT: LPRINT 
800 LPRINT"PORTFOLIO VALUE= ";: LPRINTUSINGO$;Gl 
810 LPRINT"TOTAL YEARLY RETURN= ";: LPRINTUSINGOS;Hl 
820 LPRINT"PERCENTAGE RETURN ON CURRENT VALUE=";: LPRINTUSINCK$;Il 
830 IFJl<.001 THEN J$="LOSS" ELSE JS~"PROFIT" 
840 LPRINT"TOTAL PORTFOLIO HAS A CUMULATIVE ";J$;" OF ";Jl 
850 GOT0550 
860 PRINT"SECURITY NAME",1"SHARES ";" COST ";" CURRENT "1" P/ L";" DI 
V.";" % RETURN": RETURN 
870 REM IN CASE A MISTRAKE IS MADE! 
880 CLOSE: O=l:CLS 
890 O=l:POR V=l TO 6:PRINT"ERRORJ WRONG DRIVE OR FILESPEC":PRINT:NEXTV1RESU 
HE NEXT 
900 PR1NT@514,"TURN ON YOUR PRINTER DUHHYl" 
910 INPUT"IS YOUR PRINTER ON Y/N";C$:IFC$="N" THEN 550 
920 IFPEEK ( l4312) =63 THEN 720 
930 CLS:FOR I=l TO 26: 
PRINT"QUIT TRYING TO FOOL HE,,.TURN THE %&$t PRINTER ON": 
FOR O=l TO 50:NEXTO,I:GOT0710 
940 DATA CRISISLER,WAYNE GREEN INC.,80 US,DINGBAT COMPUTER,DOS MINUS,E.F, H 
UTTON,HERRELL CINCH,SCHEXE WITTER.PAINE ROBBER 
950 DATACRAP APPLE,TANDY DANDY,JERICCOM DATA,NEVER SAY DIE,END 
960 READH$:IFH$="END"~HEN RESTORE:GOT0960 ELSE AS{I)•B$:RETURN 

some new plant construction. They con· 
tact an Underwriter (The investment firm 
that sells the bonds ... Merrill Lynch, 
Dean Witter, or some other) and explain 
their need for long term financing. 

The underwriter determines (based on 
the company's credit rating) that they 
will have to pay 17 percent interest to 
attract investors. On $5 million this means 
a debt service of $850,000 per year 
(5,000,000 x .17). The underwriter pro
poses an alternative which will reduce the 
debt service by $150,000 per year. The 
company can sell the bonds with a 14 per
cent coupon if they will add something to 
sweeten the deal. The company owns one 
million shares of their common stock 
which they repurchased in the market. 
The current stock price is $15 per share. 
The underwriter suggests that they make 
each bond convertible into 50 shares of 
common stock. So the deal comes to mar· 
ket as a 20 year 14 percent bond which is 
convertible into 50 shares of the 
company's common stock. 

"The astute investors 

who buy the bonds 


have part of the 

best of both worlds." 


The astute investors who buy the bonds 
have part of the best of both worlds. The 
conversion value of the bond at issue dale 
is $750 (50 x 15). The investor gives up 
three percent in current yield (fully tax
able) for long term capital gain potential. 
Suppose the company does well and 2 
years hence the common stock is selling 
for $30 per share. The bond must be worth 
$1,500 (50 x 30). Almost all bonds have a 
"call" provision. This gives the company 
the right to "call" (redeem) the bonds at a 
stipulated price, usually three to five per
cent over face value ($1,000). If XYZ com
mon rose to $30 per share, the board 
might consider "calling" the bonds. In this 
case it would force conversion into their 
common stock because no one will let the 
bond go for the call price ($1050) if they 
can sell in the open market for $1,500. By 
"calling" the bonds, the company does 
away with the $750,000 debt service of the 
bonds. Should the price of XYZ go down to 
$7.50 per share rather than up to $30, the 

384 • 80Microcomoutina. Mav 1982 



THE BOOKKEEPERS 

FOR INFO CALL'l603l-44-7-2745 

lnlcrmedialc Bookkeeper-48K. 2 Drive & Printer. .................... S 109.95 

Ann Rose. our Accounts RL'Ccivable Clerk
48K. 2 Drive & Printer . ... . . ........ .. ...... . .. ... . ....... .... $ 150.()() 

111c Omni- A variety of utilities such as weight. area wid G!pucity conversions; 

kitm cunorti1.ati6n: hex code conversion. etc. 
48K disk . . .. .. . .. .. . ..... . .... . ... ... . . .. .. . ..... . . . . . .. ... . $49.95 

All prc~rdl11> are lor TR.'>-lllfl'~\ Mo~k-1 1 rn Ill 

..-180STURDIVANT & DUNN, INC. 
BOX 277, 124 WASHINGTON ST. , CONWAY, N.H. 03818 

1TR.~J is il trat.b 1iark ~ ~ th1 · Trll\.ty u .,,,, 

CompuServe: 

What's in it for the ~Wj 

Plenty' First there's MNET80, a Special Interest Group 
(SIG) of TRS-80 · users on the CompuServe Information 
Service. SI Gs are active and growing groups of individuals 
who share a common interest and form an "electronic" 
club using the CompuServe Information Service as its 
communications medium. Share advice and exchange 
information with other TRS-80 users across town or 
anywhere around the country. TANDY services include an 
electronic newsletter, answers to your questions directly 
from Ft. Worth, product availability. tips and hints. 

Secondly, we think you'll like the CompuServe 
Information Service: CB simulation, electronic mail, 
news wires. financial information, games. data bases, 
programming languages. big mainframe computer power 
and free data storage. All for a basic charge of only $5.00 an 
hour nights and weekends. All you need is your TRS-80. a 
modem and some inexpensive software. See a free 
demonstration of CompuServe in action at your Radio 
Shack 1' Computer Center. CompuServe Information Service. 
5000 Arlington Centre Blvd., Columbus, Ohio 43220. 
( 614 ) 457-8650. 

CompuServe 
,,, 235 

...................................................... 


iPROFESSIONAL SOFTWARE TRS-80® MODEL II & 16 NOW AVAILABLE! i 
BASIC COMPILER 8Y t.41CROSOFT • EASY TO USE 

:0~%0~; ;l~~i'~:SATT~~LE : ~uc~~~~~E~-:l~Hc~~~~OCUt.4ENTATION 
: DISK :SORT • YOU DON'T HAVE TO BE A PROGRAMt.4ER TO USE Ill 
• • t.4E"IU DRIVEN • RANOOt.4 FILES • EASY TO USE • SPEC's SAVED ON DISK 
• • EASILY INSERTED INTO JOB STREAM FOR NON-STOP RUNNING • FULL DISK CAPACITY 
• 

• BASIC CROSS REFERENCE • SAVE HOURS! 
• • SEE USED LINE•s!NAMES AT A GLANCE • PRODUCES NICE PROG LISTING • INDISPENSABLE 
• p Q• E s N MX· IO $47500 NX-100 $76400

" HURRY- UNITED TIME! 
+ PAPER 9'h•11 181b WHITE STRIPS TO 8'hx11 J.000/BOX 

: MAILING LIST • HIGH CAPACITY . SPANS DISK • NO SORTING 
• • FA ST RETRIEVAL-UPDATE • R/S CONVERSION INCLUDED• LONG/SHORT FORMATS 
• • ESTIMATED AVAILABILITY · MAY 15. 1982 

: 'PLUS POSTAGE & HANDLING PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

+ TRS-80 & TRSDDS ARE GOOO-LYODON DATA SYSTEMS 

$339.00* : 
• 

$69.99* : 
DOC ONLY S 10" • 

DEDUCTIBLE • 
ON PURCHASES • 

$59.99* • 
DOC ONLY $10"' •• 
OED, ON PURCH 

• 
$25.00* + 

$149.95* : 
DOC ONLY $1()'" + 
OED ON PURCH + 

: 

+ 

REMSOFT, INC. 
Let Your TRS-80® 


Teach You 

ASSEMBLY LANGUAGE 


T1ted ot buying book a lier book on assembly 
language programming and still not knowing your 
POP from your PUSH? 

REMsoFT proudly announces a more efJi 
cient way, using your own TRS·BO· to learn the 
fundamentals of assembly language prog ramm 
ing - - at YOUR pace and YOUR convenience. 

Ou r unique package, "INTRODUCTION TO 
TRs.ao · ASSEMBLY PROGRAl\IMING" . w ill pro· 
vide you with the fo llowing: 

Ten 45·m inute lessons on audio cassettes 

A driver program to make your TRS·BO· video 
monitor serve as a blackboard for lhe instructor. 

A display program for each lesson to prov ide 
ill ustra tion and reinforcement for what you are 
hear ing. 

Step-by·step dissect ion of comp lete and use l ul 
routines to test memory and to gain direct con
trol over the keyboard, video monitor, and 
printer. 

How to access and use powerful routines in 
your Leve I II ROM . 

Presently ava ilable for Model 1 only 

REMASSEM·1 11apel only $69.95 
REMASSEM-1 (disk> only $74.95 

LEARN TRS-80® 

ASSEMBLY LANGUAGE 


DISK 1/0 

Your disk system and you can real ly step out 

with REMSOFT'S Educat io na l Module, 
REMDISK·1. a "shor1 course" revealing the delails 
of DISK 110 PROGRAMM ING using assemb ly 
language. 

Intended for the student wi1h exper ience in 
assembly language. using the same format as our 
extreme ly popular introduction lo assembly 
l anguage programmi ng. lhis "ASSEMBLY 
LANGUAGE DISK 1/0 PROGRAMMING" course In· 
eludes: 

Two 45-mrnule lessons on audi o cassette 

A drover program to make your TAS-80' video 
monitor serve as a blackboard tor the instructor. 

A display program tor each lesson to provide ii· 
lustration and reinforcement for what you are 
hearing. 

A bookie ! of comprehensive. fully-commented 
program lls!lngs 1lluslrati ng sequenlial file 110 
random-access file 110, and trac k and sector 1/0 . 

A diskette w1lh machine.readab le source codes 
for all programs discussed , In both Radio Shack 
EOTASM and Macro formats. 

Rou ti nes to convert from one assembler format 
to the other. 

Presently available for Model 1 only 

REMDISK·1 only$29.95 
Dealer inqu iries invited 

These co tirses were developed and recorded by 
Joseph E. Will is and are based on the successful 
series o l courses he has taught at Mela 
Technol og ies Corporation . the Radio Shack Com· 
puter Center. and other locatlons in Nort hern 
Ohio. The minimum system requ ired rs a Level II , 
16K RAM. 

REMSOFT, INC. 
571 E. 185 St. 

Euclid, Ohio 44119 
(216) 531-1338 

SHIPPING CHARGES: 

$2.50 WITH IN UNITED STATES 

$5.00 CANADA AND MEXICO .,-129 

OTHER FOREIGN ORDERS ADO 20% 

OH IO RESIDENTS ADD 5y, % SALES TAX 

• ~~~~ET!:~~S OF 5486 RIVERSIDE DR. , CHINO, CA 91710 ,,, 186 t.4ASTER CARD or : 
• TANDY CORP. (714) 980·4563 VISA accepled . TRS·BO'' IS A TRADEMARK OF TANDY CORP. ......................................................., 

...see List al Advertrsers an page 354 80 Microcomputing, May 1982 • 385 
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MONEY DOS 


them (sell the stock)? You see, there are 
no good or bad companies, only good 
management or bad management. In 
most sectors if you show me a company 
that is doing poorly, I can show you a 
company (in the same business) that is 
prospering. 

Investors seem quite willing to sell at a 
profit (tiring good management) but are re
luctant to sell at a loss thereby retaining 
poor management. In tact, most investors 
just neglect their responsibility of review
ing their investments. I frequently do port
folio analysis for potential clients. It is 
quite an eye opener to see a printout of ex
actly what is really happening. I use Visi
Calc which is the best program I have ever 
seen and is a snap to use. For those who 
don't have VisiCalc I sat down tor a few 
hours and wrote the Program Listing. 

I included a random portfolio generator 
with which you can have some tun. See 
Fig. 1. Run the program and see how well 
you have done. I ran out of horizontal 
space or I would have included two more 
variables ... how long you have owned a 
security and the average yearly return. 
That should be easy to figure long hand. 
Some of the stocks you have held for 
ten years will be exposed as having been 
very poor investments considering the 
dollars they sell for today will buy 30 per
cent of what the dollars you paid for them 
would buy!• 

Editors note: If you have a special invest
ment question, you may write to the au· 
thor clo BO Microcomputing. I promise a 
prompt personal answer. 

bond price will fall only about 10 percent 
because, unlike the common stock, it has 
a " floor" of what it's worth as an ordinary 
bond. Of course the bond can be sold at 
any time if one dbesn't like the out
look for the company. All in all , conver
tibles offer companies and investors 
unique opportunities. 

There over 700 convertibles available. 
Less than five percent of them offer far 
superior risk/reward ratios vis-a-vis the 
common stock. There are over 35 pieces 
of data which must be analyzed in order to 
select the best ones. My program is very 
large and must be on line to daily stock 
and bond quotations. This data is unavail
able to most TRS-80 owners. If you have 
interest in following some ot the outstand
ing convertibles write to me c/o 80 
Microcomputing and I will see that you get 
a current printout which will inc lude the 

risk/reward ratio ... that is, it the common 
stock goes up or down 25 or 50 percent, 
the effect it would have on the 
convertible's price. 

Now let 's talk about your current port
folio . .. which has likely been neglected. I 
am forever puzzled at your Dr. Jekyll-Mr. 
Hyde behavior. In your business you make 
objective, hard headed, decisions which 
are carefully thought out and monitored, 
yet in your investments you behave differ
ently. For example: You hire Jones. If he 
does a poor job you make a simple, un
emotional business decision. You tire 
him. It Jones does well you keep him. Why 
can't you approach your investments in 
the same successful way? When you buy 
stock in a company you are actually hiring 
management to manage your money. If 
they do poorly why not make the same de
cision you did In your business . .. fire 

SECURITY NAME SHARES COST CURRENT PIL DIV. % RETURN 
CRISISLER 4 45 270 ·72 1.49 S.51 
WAYN E GREEN INC. 223 12.2 21.6 2067 1.16 5.36 
80 us 2 2.75 3.3 1 0. 10 3.08 
DI NGBAT COMPUTER 498 6 4.0 ·996 1.81 45.33 
DOS MI NUS 40 23 25.0 80 1.78 7.10 
E.F. MUTTON 436 21 24.0 1308 1 07 4.47 
MERRELL CINCH 135 26 3.0 ·3105 1.00 33.50 
SCHEME WITTER 479 43 24.0 -9101 1.95 8.1 4 
PAINE ROBBER 378 39 46.0 3402 1.91 3.98 
CRAP APPLE 366 16 10.0 ·2196 1.80 17.97 

PORTFOLIO VALUE = $52083 
TOTAL YEARLY RETURN =$4157 
PERCENTAGE RETURN ON CURRENT VALUE = 7.98 
TOTAL PORTFOLIO HAS A CUMULATIVE LOSS OF -8591.72 

Figure 1 

K It-NO ~ I N:ROOUCE 5 A 90F TWA RE • 

•flllll!"AKTMA(H.J~l""I ~riH TAs-sn·s* '"' 


·Y~T~1a1z~o MU~ IC PAODWC~ION. 


AT TH~ ~~~ORDARLf Pn~CE OF e4 95 


YOU CAN LfAnN ABOUT ANO CREATE 


VOUA D~N ~LECT~Q~ IC ~u91C 

YOU CAN s~~~CT ~~ov MANY SOUNO 

rv~E8 A~U CONT~OL M~NY PARA~ETCRS. 

CQMB1N~C ~lTH TH~ UN~~~STAN~A~~~ 

~ANUAL ANO ~A~•Y !XA~PL~S THIS 

PACl<AtJe: 13 /I. ~AUST 

~ ANO ~ COUPuTEA P~PIP~E~~LS 


fl'O enx eeeo~ D~PT , , , 1 


KKNT~OOD UI Q~Soe-9203 


I'll.All ADO t 00 fll'OA e111 tll'P I NG 


11fT11t.t 10 II A TflAOIM.ti.Al( OP TANOV CORP 
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THE REASONABLE ALTERNATIVE TO DISK 
NOT JU~T A S' MP"LE: Sll£( 0.UP , BUT TH E EA SY -TO-U SE 
ANO FI ELI A. SlE IC.WIK CAS5£ 1'T f: OPEA.A TINCi. SYSTIEM THA T 
UPGR Aa es YOUA CHI USINC K W ICOS TO !i.AV'E ANO LOAD 
vou" ll'RNi flAMS GIVES vau THES E ADVANTAGES 

• Wrll•. ANd, V•rll~, S.rcti. T•t·ANd, •nd C.ttlog 
ot both BASIC llnd ~I"" c::oiM progr•m1. 

• 2x 10 lb. bllud fDr Mad I, 2250 beud tor Mad IU . 
• "'4EAGE mmmllnd •o ct..ln-tOld progr•'"• from t•P9

• CSAVE, CLOAO, - SVITE"° 1Kll -· i..o.t •I 

500 -· _, ..tt• ll:WICOS. 1nd ·--  · 
• Mo "ld:· up" or ~ololdt ff'Offt •ti.a...,.. 
• ~I.. llREAK k.., dur~ng c.a.Mtte ~tklnl. 
• PrDGBm tttl• C8n be up ta 32 d\1ncten tong . 
• You can pt..MlrO-prot•t •ny KWU(OS progt•m. 
• "'4otor on by keyboerct command , gff ~th 8f:IEAI< . 
• BuUl-ln BACKUP f•tur• ll'tl JOU copy KWICOS. 
• Adjuat•bll• debaur'clt and I.SIC execution ~-
• Dl1p••y of prgigram t~th on eeeh ••• or INd. 
• Mod-I : FuUy co"',ptLlb't wUh LeimonAld u.tw. • 
• Mod·UI: Comm11nd mntrGI ot BAEAK k•y , ceu•tt• 

~~,: '~r·.~0cf::1 :P~p11~~ !n~t . '"'ock ..,, V' 359 
SM1u: whe<lyGu "' rTA flE' • 

CasHlt~:~: 1 4i~-:~~ $24 PPo 

ISptell)' MDd 1-1 11 

KWIK..,,. ... 
P.O. Box 328 
Boli'wt1r , MO . 6561 3 

DOTPLOT-80 

HI RESOLUTION 


GRAPHICS SOFTWARE 

USE YOUR LINE PRINTER VII OR 
LINE PRINTER vm TO DRAW: 

*COMPUTER ART 
*LINE DRAWINGS 
*GRAPHS WITH FULL LABELING 

RESOLUTION: 
*60 DOTS/ INCH HORIZONTAL 
*63 DOTS/ INCH VERTICAL 

SAMPLE PROGRAMS INCLUDED. 

MODEL I OR Ill. LEVEL II BASIC 
CASSETTE $19.95 

PLEASE SPECIFY 16K, 32K. OR 48K 
OHIO RESIDENTS ADD 6% SALES TAX 

WORKBENCH SOFTWARE 
P.O. BOX 24497 

.,. 356 DAYTON, OHIO 45424 
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Keep your issu•s of 60 Ml<:.t0itompuclng tog..cner. handy 
ond protected In handsome and durobfe Ubtary files or 
binde<s. Ooth styl•s bound In dork 91..,fl 190the<ett" 
with th• magazine 1090 stom~d In gold. 
Flies, Each m., t>olds 6 luues. spin"' vl•lble for easy ref

er..nce. s~.95 each, a tot $17.00, 6 for s~.00 

Binders, Each blnde1 t>olds 6 lssu•• and opens flat for 
easy reading. S7.~0eoch, 3for $21.7~.6 for 542.00 

(Postage paid In us.... For•lgn orders Include $2.50 per 
It""') 
Please star• ye<1tS1 19&0 to 196J 
Send check or money order tOl 

msE JONES DOX CO"P. 
P.O. Oox ~120 
Pliiiodelphio. PA 19141 
Allow "4 to 6 WHk$ for deli'li~y 

EFFECTIVE 

IMMEDIATELY: 


Canadian subscriptions, $27.97 

1 year only, U.S. funds 

Foreign surface, $44.97 

1 year only, U.S. funds 


Foreign air mail, please inquire. 


(All previous subscription 
offers void as of 

February 1 1 1982.) 

th& ~lication 
is available in 
microform 

University Microfilms International 

300 North Zeeb Road 18 Bedford Row 
Dept. P.R. Dept. P.R. 
Ann Arbor, Ml 48106 London, WC1 R 4EJ 
U.S.A. Eng land 

.... see list ol Advertisers on page 354 

Now... frotn Dr. David Lien, 
the tnaster of making the 
difficult sitnple, cotnes the 
complete way to 

HARNESS YOUR 
TRS-80 
Face it. Until you can talk to and 
understand your Model I, II, III or 
16 Tandy TRS-80"', it's nothing 
more than a mass of microcir
cuits in a plastic box. 

You need help to harness your 
TRS-80 and make it work for you. 
And that's just what you get from 'I 
Leaming TRS-80 BASIC. 

Written by David Lien, author of the popu
lar TRS-80 User's Manual for Level I, Learning Level II and The 
BASIC Handbook, Learning TRS-80 BASIC is at once entertaining, 
informative and easy to understand. It 's the perfect guide to 
entering the world of microcomputers. 

In Learning TRS-80 BASIC, David Lien gives you simple, step
by-step instructions, including programs you can use in business 
or home finance, for entertainment, or to help troubleshoot prob
lems. You'll even learn to write your own custom software. Ideal for 
the classroom, too. 

Included are short Question and Answer sections which help 
make sure you understand everything you 've learned- it's almost 
like a correspondence course ... without the correspondence! 

No matter if you own the Model I, II, III or 16, Learning TRS-80 
BASIC is one book no TRS-80 owner should be without. 

Available at better computer and 
book stores, 

or call (800) 854-6505 
In California (714) 588-0996 

Ask about the Basic Handbook, too. To 
order by mail, send check or money 
order for $19.95 (California residents 

add 6%), plus $1.65 shipping 
and handling. Overseas 
orders send $19.95 plus 

$2.50 surface shipping 
and handling. 

1050-E Pioneer Way, Dept. F, El Cajon, CA 92020 
...-365 

"'I'RS-80 is a registered trademark of the 1C.mcly Co1po1ulion. 
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" .. the paper monster 
is your ace in the hole." 

Microcomputers in the Schools is a 
collection of 25 articles, papers and 

reports edited by James L. Thomas. Along 
with its helpful bibliography and useful 
appendices it considers such issues as 
the selection of a microcomputer, hard
ware and software development , applica
tions in the curriculum (case histories), 
and trends and issues. 

This volume presents a rounded picture 
of educational uses of micros. Though the 
various writers express compatible views, 
their differences of opinion become most 
apparent when forecasting the future. 

My only complaint about Microcomput
ers in the Schools applies to all books and 
periodicals concerning microcomputers. 
The simple fact is new developments af
fecting the power of these machines take 
place so rapidly that anything in print may 
be behind the times. But then, in the com
puter field we are accustomed to this and 
make mental updates as we read. 

Altogether, Microcomputers in the 
Schools presents plenty of useful and in
teresting ideas and information. It is pri
marily practical rather than theoretical in 
approach. If you cannot find a copy local 
ly, contact the Oryx Press, 2214 N. Central 
at Encanto, #106, Phoenix, AZ 85004. 

The Administration 
and Computers 

For almost two years this column has 
discussed a variety of educational com
puter applications. Looking back, one im
portant area has received little attention. 

Now that the end of the academic year 
is just around the corner, a look at the po
tential of computers in school administra
tion is needed. 

There are at least two good reasons 
teachers should take an interest in this 
topic. Instruction cannot take place in a 
vacuum. Classrooms, materials and sup
plies, salaries, heat, custodians, text
books, buses and a whole list of things are 
needed to make instruction possible to
day. The provision of such materials is the 
province of the administration. 

Anything which increases the effective
ness and efficiency of school administra
tion also increases the potential of the in
structional program. Administration, like 
instruction, has grown in complexity; 

legal and regulatory requirements have in
creased almost beyond reason . Conse
quently, computers are needed as much 
in school offices as they are in the class
rooms. 

When a computer provides an adminis
trator with more, better and quicker infor
mation and service, classroom teachers 
benefit both directly and indirectly. Fur
thermore, the administrator who uses a 
computer is more likely to see the advan
tages for having one in the classroom. 

Being reasonably objective about the 
question, I suggest that teachers who 
want computers for CAI should be equally 
aggressive about selling the computer to 
the administration. 

To sell anything to anyone, you must 
have a minimum of two things: knowledge 
of your product and a passable know
ledge of the client's operations. Let's 
assume you know the microcomputer's 
potential. If you don't have a fairly good 
grasp of office and business applications, 
read business and application articles in 
past issues of 80 Micro . It isn ' t necessary 
you completely understand the applica
tions-just what is possible. 

The second factor, knowledge of 
school office operations, may be a bit 
more difficult to acquire. Here, again, you 
don't need to know the details, just have a 
feeling for the types of tasks and their 
magnitudes. If you have been teaching 
more than a year or two, you probably 
have a good start on this. 

At times everyone feels innundated 
with clerical work. We are in a data-using, 
record-keeping business. Even your prin 
cipal suffers from the paperwork syn
drome, an affliction affecting all educa
tors more severely with each passing 
year. It will not lessen or remain constant; 
the paper monster can only continue to 
grow as local, state and federal demands 
increase. 

If you accept the premise that a com
puter-using principal will be more recep
tive about CAI, the paper monster is your 
ace in the hole. Attack your principal 
where he is most vulnerable-show how a 
microcomputer can reduce paperwork in 
his office and, at the same time, provide 
more usable information. 

Table 1 will assist you in planning your 
attack. A broad spectrum of administra
tive tasks can be accomplished more effi 
ciently and effectively using a computer. 
This is not an exhaustive list; it is just a 
topical outline. You will have to supply the 
details. 

Potential Applications 

Non-users are notoriously unable to see 
the potential applications of a computer 
(every good salesman knows this). Your 
principal will not understand, at first, that 
the list of students and their homeroom 
assignments can be typed into the com
puter once and used in a dozen different 
ways in other programs. 

Begin by giving the principal a break-

Financial 
Accounts Receivable 
Accou nts Payable 

Payroll 

Student Act ivity Accoun ts 

Budget ing 


Pupil Accounting 
Daily, Monthly, Yearly Attendance Records 

and Reports 
Daily Absentee List 
Student Directories 
Report Cards 
Grade Oistflbution Studies 
Student Records 

Word Processing 
Genera l Correspondence 

Personal ized Form Letters 

Reports 

Curriculum Guides 

Newsletters. Bulletin s 

Handbooks. Manuals 

Personnel Accounting 
Records, Reports 
Direclory 

Miscellaneous 
Inventories (tex tbooks, supplies. equipment) 
Mail ing Lists. Label s 
Act ivity Calendar 
Room Utilizat ion 
Energy Util ization 

Table 1. 

Selected Administrative Applications 
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down on one application (for example, secretary type the same letter over and areas (as it surely will), here are a couple 
pupil accounting; specifically, atten· over with different student/parent names? of additional lists to help you formulate re
dance). Absentees may be entered daily or How many hours does he and his book· sponses. Table 3 lists some specialized 
weekly. Based on a file of all students in keeper spend on the calculator working school departments for which a computer 
the school, the comp~ter can produce the on the annual budget? How many days can do clerical work. The uses shown are 
information listed in Table 2. Point out are spent reconciling bank balances and but the tip of a very large iceberg. 
that these items are often needed but are the myriad student activity accounts? Table 4 provides a list of some of the 
not always available because they take 11 is important to stress not only the sav clerical applications for the classroom, in· 
too much personnel time to prepare. ings in time and effort but all the addition eluded primarily to be sure you have not 

Ask your principal how often he re al information at his fingertips with just overlooked any major areas of use. (I am 
ceives a detailed grade distribution study the touch of a couple of keys. reminded of the teacher who asked a new 
and report. How many times does his When the conversation strays to other colleague what he would do all day if he 

did not have the students copying notes 
from the chalkboard. The quiet answer 
was, "I'll do what J'm paid to do-teach.")

Daily absentee I isl let's consider the strategy more care· 
Daily list of students with cumulative absences greater than xx days 

fully. First: Don't hit the principal with all 
Letlers to parents of eitherlbolh groups of students Identified above 
Daily list of students with consecutive absences greater than yy days 

this at one time. Go easy, not because he 
Monthly (or other) teachers ' "registers" {or whatever the local official record may be called) deserves great sympathy, but because he 
Monthly principa l" s attendance report won't be able to absorb all the information
Annual principal 's attendance report 

in one serving. Your objective is to sell, not 
Updated class roles 

As nee<led: 
to overwhelm. 

List of students withdrawn to date The second point to consider is to avoid 
List of students enro lled since fall creating unreasonable expectations. Tell 

him repeatedly that the changeover must 
be orderly and slow if it is to be sue· 

Note That None of the Above Require Manual Computations 

Table 2. Some Possible Outputs From Daily Entry of Student Absences cessful. 
Third: Don't Jet him assume that one 

computer can do all the things you have 
been telling him about. 

My final piece of advice is to get some 
assistance. Find a knowledgeable col·Cafeteria 
league or two to reinforce your efforts. 

Ttrne Keeping 
Suggest a visit to a school where a com· 

Payroll 
Bookkeeping 

puter does a lot of the office work and pro
Inventory vide literature of a general nature. As an 
Reports example of the latter, you may be able to
Personnel Records 

get a copy of the book mentioned above. 
Library In the meantime-good luck!• 

Accession Records 
Shelf List 

Ca<d Catalog 

Inventory 

Ut llization Records 
 Test Making 
Reports 

A V Schedule, Records. Reports 
 Test Item Bank 

Test Printing from Selected Items 

Guidance 
Evaluating/Reporting

College Selection Assistance (admission require· 

Test Score Analysis 
ments and programs avail able) 
Competency Ana lysisClass Standing 

Grade Averaging 
Student Records 
Grade Distributions 
Parent Reports- Progress 

Transcripts 
Test Statistics and Studies 

-Deficier.ctesStudent Schedules 
Grade Summaries at any Ti meCorrespondence and Reports 
Grade Book 

Student Publications 
Word Processing 

Newspaper 

SI udy Materials 
Magazine 

Course Outlines 
Year boo'< 

Reports 


Athletics 
Miscellaneous 

Inventories 
Monitor Student Progress Schedules 

Test Individual Students 
Individual and Team Statistics 
Pupil Accounting (if not incorporated at the school level) Analysis of Scouting Reports 

Table 4. Selected Teacher Clerical ApplicationsTable 3. Quasi-Administrative Applications 
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Copernica Mathematica 
by Bruce Douglass 

"If you know how something 
is changing, can you determine 

what it is doing right now?" 

In February we discussed the basics 
of differential calculus. We introduced 

the ideas of a limit (an infinitesimally 
small increment (dx)) and the derivative of 
a function. 

Now let's consider the integral - it is 
just the opposite of a derivative. That is, if 
you find the integral of g(x)dx, you are find
ing the function f(x) such that its deriva
tive is g(x), or f'(x) equals g(x). That is why 
the integral is sometimes called the anti
derivative. 

Usually, the integral is introduced ei
ther as an antiderivative or as a means of 
finding the area under a function. It may 
not be obvious that these are really the 
same thing. Let's explore the integral as a 
means of finding the area under a curve. 

One Approach 

Let l(x) be the curve shown in Fig. 1; f(x) 
is a function of x. The curve is a plot of f(x) 
versus x. It shows the values of the func
tion f(x) with its corresponding x values. 

Now dx is a very, very small change in x; 
we can let df be the correspondingly small 
change in f(x). The derivative of the func
tion with respect to xis df/dx or f'(x) , which 
we'll call g(x) for now. The product f'(x)dx 
corresponds to the area shown in Fig. 2 
(with dx and g blown up in size). In Fig. 2, 
we have g(x) versus x, rather than f(x) ver
sus x. What is the geometric interpre
tation of g(x)dx? Remember, the area of a 
rectangle is equal to the product of the 
length of two adjacent sides. For the 
rather narrow rectangle shown in Fig. 2, 
g(x) is the height and dx ls the width. So 
their product is that rectangle. 

,. I 

If we divide all the area under the g(x) 
curve into such small rectangles and add 
them up, we have the area under that 
curve. Notice that since we actually 
showed a relatively big dx, we only have 
an approximation of that area. As the val 
ue of dx gets smaller and smaller (which 
gives more and more rectangles to add), 
we approach the true area under the 
curve. This is shown in Fig. 3. When we get 
to the smallest value dx could be and still 
be greater than zero (here dx is said to be 
"infinitesimally small " ), then adding up all 
these rectangles (there is now an infinite 
number of them, each with a very small 
area), we get the exact area under the 
curve. 

That is what an integral is. The symbol f 
is actually an elongated S, indicating a 
sum. The integral of g(x)dx is the area 
under the curve. Note that we did this bet
ween two limits; that is, we performed this 
summation starting at x equals a and en
ding at x equals b. This is a definite in
tegral, because we assigned definite 
limits to it (shown by putting a at the low 
end and b at the high end of the integral 
sign: f~). . 

Now, let 's show the equivalence of the 
two definitions of the integral given at 
first. We defined g(x) to equal f'(x). Since 
f'(x) equals df(x)/dx, the product we in
tegrated, g(x) dx, equals df(x). If we add 
these from x equals a to x equals b, we get 
the infinite sum: 

(f(a +z) - f(a)) + (f( a + 2• z) - f(a + z)) 


(f(a+3'z)-f(a+2'z))+ ... + 

(f(b- Z)-l(b-2'z)) + 


(f(b) - f(b - Z)) 


""I 


.. 04 

x 

Two things should be understood here. 
Since df(x) is a small increment of f(x), it is 
the difference of f(x + z) minus f(x), where 
z is a very small increment equal to dx. The 
sum of all of these increments equals the 
integral of g(x)dx. Note that all the terms 
cancel out, except the two endpoints 
which only appear once. Thus, the integral 
of f'(x)dx from a to b equals f(b) minus f(a). 
This is so important in calculus that it is 
cal led the Fundamental Theorem of 
Calculus. It appears in mathematical 
notation below: 

.Lb t'ix)clx = t(b) - f(a) 

To reiterate, we have just shown that 
the area under the curve g(x) between the 
limits of a and b equals the difference in 
the value of f(b) minus f(a), provided that 
g(x) equals f'(x). 

Another Approach 

Now, let's approach integration from 
the other view. II you know how something 
is changing, can you determine what it is 
doing right now? For example, if you drop 
a ball (we won't deal with air resistance 
here), you know it actually accelerates 
towards the ground. Not only does it tall, 
but it falls faster and faster as time goes 
on. The rate of change of the speed (also 
known as acceleration), is a constant with 
the respect to the length of time it has 
been falling. This is the "g" constant you 
may remember from high school physics. 
That is, A(t) equals minus g (the minus 
sign shows that it is falling). Since ac· 
celeration is the change in speed with 
time, the speed must be a function of 
time. (How fast the object is moving is a 
function of how long it has been falling.) 
Further, its position in space relative 
to where it was dropped from is also a 
function of time. Can we determine how 
fast the object is falling and where it 
is knowing only its acceleration con
stant? You bet! For now, we'll do it 
symbolically. If you'll take my word for 
it, the derivative with respect to x of a con
stant times x to some power is given by 
the following relation: 

O• 05 

Figure 1 Figure 2 (lla"x!(b))/dx ~ a'b' xf(b - 1) 
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Get a Letter Quality Printer 
and a Typewriter, 
At the Price of a Typewriter. 

MTI DOES IT A GAIN. Who but MTI can offer 
a letter quality printer and an Ol ivetti electronic 
typewriter in one unit . at one low price? It's 
hard to believe. 

ITS A LE TTER QUALI TY PRINTE R. Al MTI , a 
low price is not enough unless we can also 
deliver a superior printing quality . From this 
interchangeable Daisy Wheel printer. You get 
clear and crisp print characters and the out
standing features you need . Like: 

·speed . 17 c .p s 
'Print capability m 10 pitch pica. 
12 pitch elite, and 15 pitch mikron . 

· 100 character set with upper . lower case 
and underlin i ng . 

·33 different typestyles . 

Th is printer/ typewriter has a printing line 
length of 13 2" and will take paper up to 17" 
wide . Perfect for business quality reports and 
documents 

ITS AN ELECTRONIC TYPEWRITER. This 
Olivetti typewriter makes correspondence and 
other work simplified. By means of it's logic. it 
automates those functions that were tradition
ally done manually by a secretary . Margin 
Setting. numerical alignment, table formatting 
and other functions are done rapid and simple 
operations . 

EASY CORRECTION. One-line memory en
ables words or sentences on the line in 
process to be automatically cancelled. by the 
touch of a key . 

$1,599. 

READY TO GO . You can put this unit to work 
the minute it's delivered. Everything you need 
for both functions 1s included. The unit is 
complete with paralell 1nterface. It's compat
ible with TRS-80. Apple, our M.T .I MOD Ill 
computers and nearly all others made. All 
units are backed by the M .T.I. waranty . The 
result 1s outstanding performance. great re
liability . and a price you can afford . 

OPTIONS . You can add on a RS-232 Serial 
Interface . Tractor feed is also available. Note : 
Cable extra. 

WANT MORE? For more information , 
call any of our authonzed sales and 
service centers listed below. If you prefer, 
you can call or write us and we'll send 
you the information and a free catalog. 

MTI AUTHORIZED SALES AND SERVICE CENTERS 

Anchorage. AK (907) 333-8322 Redondo Beach, CA . . • (213) 370-5556 Buckingham, IA . (319) 478-2826 Troy. NY (518) 273-8411 
Rodgero. AR . .. (501) 636-9168 Riverside , CA . (714) 781 - 6361 Belleville. IL (618) 277- 2354 While Plains. NY ..... (914) 761-9283 
Mesa. AZ . (602) 833· 8949 San Diego. CA. (714) 275-4243 Collinsville. IL (618) 345-5068 Tonkawa. OK . . • • . . • (405) 628 2693 
Phoeni 1, AZ ...... (602) 244-9739 San Jose. CA .. (408) 946-1265 Oak Park. IL (312) 386-3323 Tulsa. OK . . . . . . • • . • • (918) 836-9503 
Sierra \llsta. AZ . (602) 456- 2479 Sanla Ana. CA (714) 850-1228 Shawnee, KS . (913) 631-2029 Portland , O R . . .• . . •• (503) 281-7640 
Tucson. AZ . . . . . . .. (602) 323-9391 San1a Monica. CA (213) 393-5785 Ashland. KY .... .. (606) 325-2210 Dallas. TX ........ (214) 247-6679 
Anaheim , CA (714) 773-0240 Vallejo. CA . (707) 554.4933 Shreveport . LA . (318) 865-7189 Missour City. TX . , (713) 499-5241 
Covina, CA . (213) 332-4088 Watnut, CA 1714) 594-9760 Anoka. MN ......... . (612) 427-5783 San Angelo. TX (9t5) 658-3781 
Goleta, CA (805) 967- 7628 WesUake Village. CA • (213) 706-0333 Cameron. MO .. .. . . (816) 632 6528 Cheyenne , WY . . • . (307) 632-9132 
Huntington Beach . CA (714) 842·1348 Colorado Spring. CO . , (303) 630-3334 Great Falls. MT • . . (406) 737-0901 Buenos Aires. ARG ...•... . ... 32·1858 
Inglewood. CA ... .. •.. (213) 673-3295 Grand Junction, CO .•. (303) 434-36t6 Missoula, MT .......... . (406) 549-9715 Paris, FRANCE ........ . .. . . . 306-4606 
Lancaster. CA . . . . . . . . (805) 942- 5747 Groton. CT ... . .... , .. , (203) 445-5166 Raleigh. NC . . ... . . (919) 755-1 t75 Holm, GERMAN Y ..• , ....... 4103-4315 
Montclair. CA . .. • .. (714) 626-4813 Wilmington. DE . (302) 762-0227 Grand Forks. NO (701) 772-7848 Florence. ITA LY ........• 55-45-4319 
Northridge. CA (213) 886-9200 Hollywood. FL ...•. , .. (305) 981-1011 Wesl Millard. NJ. . (201) 728-8080 Singapore . J APAN ... , • , .• . 220-7182 
Orange. CA . . (714) 771-0880 Lyrm Haven. FL . (904) 265-6452 Las Vegas , NV • , .•. (702) 870-4138 Cape Town. S.AFRtCA .... •• 2145-1047 
Pacheco. CA (415) 689-2260 Mary Esther. FL (904) 243-5793 JEHlcho, NY •••.... (516) 333-2266 Ta hill, F.P. _•.• , • • • • . • • • • . • .• 2-54-47 
Placerville. CA (916) 622-4640 Tampa. FL . .. (813) 247-6023 New Aochelte. NY • (914) 235-4444 Taichung . TAI WA N .......•• 4228-5523 
Port Huememe. CA (805) 985-2329 Norcross. GA (404) 449-8982 Syracuse. NY (315) 487-5000 Bang Kok. THAILAND . . . 314-1161 

Call or write lor free brochure~ 
U.S. PRICES. F.O.B . SANTA ANA 

CALIFORNIA AND MAY \/ARY BY AREA ,,.248 
MICROCOMPUTER TECHNOLOGY INC. 
3304 W. MACARTHUR , SANTA ANA, CA 92704 
(714) 979-9923 •TWX 910-595- 1902 MTISNA 
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Copernica Plathematica 

The derivative of a constant is zero (it 
doesn't change). Now, since the integral is 
an "antiderivative," the integral of a •xtb 
must be 

l(a/(b + 1))' x1(b + 1)) +c 

(Verify this by taking the derivative of the 
result.) Also, since acceleration is the rate 
of change of the speed, the integral of the 
acceleration must be equal to the speed 
(by the Fundamental Theorem of Calcu
lus). Since we know experimentally that 
the acceleration of a falling body is a con
stant (g), speed must be a linear function 
of the time spent falling. That is, S(t) 
equals g*t +a, where a is the integration 
constant. We include it because we don't 
know if a constant was lost in the original 
differentiation (the derivative of a con
stant is zero). It may turn out to equal zero 
later. Now, we can use our rule again to in
tegrate S(t) to get the position as a func
tion of time, P(t). See if you can do it 
yourself ... 

That's right, it is P(t) equals (g/2)*tt2 + 
a•t + b. Notice we had to add another 
integration constant, b. We get the values 
ot the integration constants by knowing 
the value of the function al some points. 
We can do all this numerically as well. Not 
all functions can be so simply integrated; 
however, a wide range of functions can be 
integrated symbolically using these and 
many more symbolic integration rules. 

Analytically, integration is generally 
much more difficult to perform than differ
entiation. Many functions do not have an 
integral that can be expressed in terms of 
elementary functions. For example, the in
tegral of (1/x) produces the logarithm. 
Many other integrals, such as the integral 
of the Gaussian error function (exp- x t2) 
also may not be expressed as simple func
tions. If this is the case, the function is 
said to rack a closed-form solution. Inte
gration of such functions requires numer
ical methods. This is particularly true in 
differential equations, a topic we will take 
up some other time. 

For now, let's develop programs to find 
the integrals of some functions. An obvi
ous approach would be to use the same 
algorithm I presented for the integral earli
er: Take small increments in x across the 
interval , find the corresponding f(x) val
ues, and add up the products. This is the 
simplest algorithm known and one of the 
least accurate. It is demonstrated in Fig . 3. 

Figure 4 

ERROR 

350 700 
NUMBE R OF llERAl•ONS 

Figure 5 

You can easily see the reason for the in
accuracy. We can add all those rectan
gles, but look at how far off we are using 
the rectangles as an approximation! We 
can use smaller increments and add up 
more rectangles to improve our accuracy 
- to a point. If we keep taking smaller 
increments and summing up the areas 
of more rectangles, we do decrease the 
error of our approximation. This is shown 
in Fig. 5. But notice that for single pre
cision, the error bottoms out at about 
1000 rectangles and then begins to climb 
again. Why? 

Every time we represent a number, add, 
subtract, multiply or divide, some error is 
introduced. If we don't perform too many 
operations that add up (or propagate) 
error, we can usually get by. But if 
we find and add the areas of so many 
rectangles, eventually we no longer gain 
accuracy by finding smaller rectangles. 
Error increases beyond this point due to 
propagated round-off error. Double preci
sion postpones this somewhat, but no 
matter what precision you use, eventually 
round-off error becomes a problem. 

What Are You Going To Do? 

You could look for a better approxi· 
mation. The next approximation is called 
the trapezoid rule shown in Fig. 4, Instead 
of the flat " head" that we found in the pre
vious rectangular approximation method, 
we have sloped ones. These are called 
trapezoids. Notice that the approximation 
looks better (it looks more like the true 
area under the curve). The area of a trape
zoid is the same as for a rectangle in the 
previous example, with a little triangle up 
above added. The area of each trapezoid 
would be (using i and j as the values of x 
on the sides of the trapezoid): 

f(i)"(j -i) + y, "(j-i)"(f(j)-t(i)) 

Since f(j) minus f(i) is the height of triangle 
and i minus i is the base, the area of a tri
angle equals Vz the base times the height. 
Note that we can collect terms to get: 

(f(j) + f(i))'(j·i)/2 

We can now write a program to inte
grate some function f(x) between two lim
its a and b, using this trapezoid rule. (See 
Program Listing 1.) 

There are even better methods than the 
trapezoid rule, such as Simpson 's 3/8 rule. 
I will develop a more general method of 
numerical integration that is simple to im
plement , yet fairly accurate. In fact , the 
trapezoid rule, Simpson's rule, and other 
quadrature methods are merely special 
cases of this general procedure known as 
the Romberg Algorithm. 

The trapezoid rule is sufficient for 
some purposes, but often it lacks the ac· 

Figure 3 

FOR 

rMJ@@rn:l1 oo~® 
ONLY 

TIRED OF TYPING IN LENGTHY FIELD 
STATEMENTS FOR PROGRAMS WHICH 
ANALVZE PROFILE FILES? WANT TO 
RESTRUCTURE A PROFILE FILE 
MOVING ITEMS IN SEGMENT 1 TO 
SEGMENT 'rl YOU NEED ~'1l~[QJ~lt,Ji YOU 
MAY NEVER HAVE TO TYPE THE 
WORDS "FIELD ..... AS..... " AGAIN. 
SEND $5.oo• FOR A SAMPLE OUTPUT 
AND PROGRAM. 
"APPLIED TO PURCHASE. 

l?Drn:l1@~00 " " " @@@" 
SWAYBACK SOFTWARE 

BOX 1351 
MERCHANTVILLE, NEW JERSEY 

08109 
609·663·2878 ..,, 391 
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Canadian 1 year only/US funds $27.97 Foreign Surface 1 year only/US funds $44.97(Faeign Air,ploose irquiie ) 
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curacy required. It does come c lose to the 
actual value for the area, but it does so lin
early as you increase the number of 
subintervals . Therefor.e, it is called a lin
early conve rging or linear method. Other 
algorithms, such as the Romberg Algo
rithm, converge much faster. Accuracy in
creases as the square of the number of 
subintervals ; these are quadratically 
converging or quadrature methods. Al
most two digits of accuracy are added 
with each iteration using these methods. 

The Romberg algorithm produces a tri
angular array of numbers, each of which 
is an approximation to the definite inte
gral being evaluated. We will call each ele
ment of this array R(l ,J). The triangular ar
ray produced is: 

Romberg Coefficients 

R(1.1) 

R(2,1) R(2,2) 

R(3,1). R(3,2). R(3,3) . . . . . . . 

R{N,1) R{N,2) R(N,3) . . R(N,N) 

The first column R(I ,1) is actually the co
efficients produced by the trapezoid rule. 
R(1, 1) is obtained using only one trape
zoid , producing the formula R(1, 1) = 1/2 

(b - a)(f{a) + f(b)). R(2,1) is obtained using 
two trapezoids, and so on . ln general: 

A(N,1)= R(N- 1,1)12+ 

2· -· 

b i_-! [~(t(a + Zk2~ \ b - a))] 

This is actually the formula used to com
pute the trapezoid rule, although it may 
appear in a s lightly different form. The 

SEND AND RECEIVE 

MORSE CODE 


1 0 RE M I NT EGRATION PROGRA M VII\ TRAPEZOlD RU LE 
20 REM BY ** BRUCE POWEL DOUGLASS ** 
3 0 DEF FNY (X) =EXP( S IN (X) ) ' FUNCTION TO BE INTEGRATED 
40 CLS : PRlNTTAB( l 6) ;" INTEGRIITION BY TRAPEZOID RU LE " 
50 INPUT" ENTER T»E LOWER AND UPPER INTEGRATION LHHTS " ;A , B 
60 I NPUT"ENTER THE NUMBER OF !NTERVl\LS " ;N 
70 H=(B- A) / (N-l ): FOR I = l TO N- 2 
8 0 SUM • SUM + FNY(A+H*l ) 
90 NEX T I 
100 SUM= SUM* H + ( FNY(A)+F NY(B) ) * H / 2 
110 PRI NT" THE VALUES OF THE I NTEGRAL I S" ; SUM 
120 END 

Program Listing 1. Trapezoid rule, Basic Version 

1'1 REM. *• ROMBERG l NTEGRATIOh PROGRAM ** 
20 REM BY BRUCE POWE L DOUGLASS 
3 0 DEF FNY(X ) =EXP (-EXF (X) ) . 'FUNC TION TO BE rNTEGRA'fED 
40 DEF lNT 1 - L,N, U 
50 CLS :PRI NT Tl\B( l 6) ;" ROM BERG INTEGRATION PROG RAM" 
60 PRI NT; PRINT• l , SINGLE OR 2. DOUBLE PRECISIO Nft 
7 0 AS•INKEYS : IF l\$="" THEN7 0 ELSE P=Vl\L ( M) : IF P=2 THEN DEFDBL R, 
S ,H, A,B 
80 PRINT:INPUT .ENTER ORDER OF I TERA TION PROCEDURE ";N 
99 I NP UT.ENTER LOWE R AND UPPER LI MITS OF I NTEGR.ATION ~; A , B 
100 PRI NT " l . DISPLAY I NT ERMEDI ATE RESULTS 2. ONL Y END RESU LTS 

11 0 AS=I NK EYS: IF l\S=' " THEN J.1 0 ELSE U=Vl\L (AS) : I F U<l OR U>2 TH EN 
110 

120 DI M R(N ,N ) H=B-A: R(l , l) =H* ( FNY (B ) +FNY(l\))/2 : L=l 
130 FOR I =2 TO N : H=H/2 
140 L=L+ L 
150 SUM=0 
160 FOR K= l TO L- 1 . STEP 2 
170 SUM=SUM+FNY (A+H *K) 
1 80 NEXT K 
190 R(I, l )=R( l-1,1 )/2 + H*SUM 
200 I F U= l THEN PRI NT '" R( " ;I; •.";l 1 " )= 11 ;R( I , l } : 
21 0 M= l 
220 POR J= 2 TO I 
230 M=M *4 
2 40 R ( I, J)=R(I , J -l ) + (R( I, J -l ) - R(I - l,J- 1 ) ) /(M- l) 
250 IF U"::: l T HE N PRINT " R ( "; I 1" ,"1 J; 11 

):::: 
11 ;R(I,J) ; 

260 NEXT J: PRINT 
270 NEXT I . 
280 PRINT. F INA[, ANSWER I S " ; R ( N,N ) 
29 0 PRINT" CONVERGENCE WAS ' ;ABS( ll (N ,N l - R(N ,N-1 )) 
300 END 

Program Listing 2a. Romberg Algorithm, Disk Basic Version 

1 0 REM *"* ROMD ERG I NTEGAATION PROGRAM *"* 
2 0 REM •• LEVEL II VERSION 
3 0 REM BY BRUC E POWE L DOUGLASS 
40 GOTO 70 ' BYPASS SUBROUTINE 
50 Y = SQR (l-X( 2) ' FUNCTION TO BE INTEG RATED 
60 RETU RN 
7 0 DEFI NT I-L ,N, U 
B0 CLS:PRINT TAB( l 6) ;"ROM BERG I NTEGRATION PROGRAM" 
90 PRI NT: PRINT" l . SI NGLE OR 2 . DOUBLE PRECIS ION" 
1 00 A$=I NK EY$:IF A$= ""THEN10 0 ELSE P=Vl\L(l\$) :IF P=2 THEN DEFDBL 
R,S ,H,A,B 
110 PRI NT: I NPUT" ENTER ORDER or I T ERAU ON PROCED URE " ; >I 
1 2 0 I NP UT" ENTER l..Ol'IER AND U.P P ER L I MITS OF I NTEGRAT ION 11 ; A , B 

•SEND UP TO 40 WPM 
•COPY OVER 100 WPM 
Your Model I or Ill becomee e pro
grammable keyboard keyer that can 
Mnd morae from the keyboard or 
from stonMl messages. Keying ts dona 
either by the relay or by Iha audio 
output. Received morsa is decoded, 
displayed, stored and printed. The 
caBtette earphone plug conneela to 
the receiver speakar to copy off the 
air. No hardware except patch cords 
la required for many setups . 

sat1sfact1on guaranteed 
Casaetle with lnetructlon booklet 
only $19.95 postpaid. Model t or Ill, 
LEVEL II, with at lea st 16k required. 

ROGO Computer Products 
4752 DeBeers Drive 
El Paso, Texas 79924 ..- 343 

1 3 0 PRI NT" l . DI SPLAY . I NTERMEDIATE RESULTS 2 . ONLY END RESULTS 

14 0 A$=INKEY$ :I F AS=" " THEN 14 0 ELSE U=Vl\L(A$l :IF U< l OR U>2 THEN 
140 

1 50 DIM R (N 1N) · : H=B-11 : X=B: GOSUB 5 0 : Yl=Y : X=I\ : GOSUB 50 : 
R(l ,l )=H'(Y l +Y) / 2 : L= l 

16 0 p OR 1= 2 TO N : H=H/2 
170 L=L+L· 
180 SUM•0 
1 90 FOR K=l TO L- 1 STEP 2 
20 0 X=A+H *K : GOSUB 5 0: SUM=SUM+Y 
210 NE J(.T K 
22 0 R( I,l )=R{l-1,1 )/2 + H* SUM 
230 IF O=l TH EN P RINT" R( ";I;",";l;" ) = " ;R ( I, l) ; 
2~ M~ 
2 50 FOR J =2 TO I 
260 ~·H*4 
270 R ( I, J)=R(I ,J- l)+( R( I,J - l) - R ( I -l, J -1 ))/( M- ll 
28 0 IF U=l THEN PRINT" R( " ;I ;"," ;J; " )=" ;R ( l , J ); 
290 NEXT J: PRINT . 
3 0 0 NE XT I 
319 PRINT " F INAL ANSWER IS "1 R( N,N ) 
32 0 PRINT ' CONVERGENCE WAS ": ABS(R(N , N) - R(N , N-1 ) ) 
33 0 END 

Program Listing 2b. Romberg Algorithm, Level II Basic Version 
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WAYNE GREEN BOOKS 

TEXTEDIT 
a complete 

worcJProce!j,ipg 
 A Complete Word 
system in k it Processing System 
~· in Kit Form 

by 

l rwll'l Rappaport 


by Irwin Rappaport 
A WAYNE CR.EEN 


PU'BLlCATtON 


TEXTEDIT is an inexpensive word processor that you can 
adapt to suit your 'needs, from writing form letters to large 
texts. It is written in modules, so you can load and use only 
those portions that you need. Included are modules that 
perform: 

- right justification 
-ASCII upper/lowercase conversion 
-one-key phrase entering 
- complete editorial functions and much more! 

TEXTEDIT is written in TRS·SO· Disk BASIC, and the rnodules are documented in 

the author's adrn irably clear tuto rial writ ing style. Not only does Irwin Rappapon 

explain how to use TEXTEDIT; he also explains programming techniques imple· 

mented in the system. 

TEXTEDIT is an inexpensive word processor that helps you learn about BASIC pro

grarnming. It is writlen lo r TRS-80 Models I and Ill wit h TRSDOS 2.:212.3 anct 321<. 


BK7387 $9.97 Disk Available order DS7387 $19.97 
"TRS-80 and TRSOOS are trademarks of the Radi~ Shack Division of Tandy Corporation. 

FOR TOLL-FREE ORDERING CALL ~ -800-258-5473 
WAYNE GREEN BOOKS • Peterborough, NH 03458 

G 

Use the order card in this·magazine or itemize your order on a separate 

piece of paper and mail to: Microcomputing Book Oepanment • Peter

borough NH 03458. Be sure to include check o r detailed crepil c_ard in

fo rrn ation. No C.O.D.0>ders accepted. All orders add $1 .50 handling fi rst 

book, $1.CXJ each actditional book, $10.00 per book foreign ajrrnail . 

Please allo w 4-6 weeks for delivery. Questions regarding your order? 

Please write to Customer Service at the above address. · 

MOVING? 

Let us know Bweeks In advance so that you won't miss a sin· 
gle issue of ~JO M c:rc:conpu11'lq. 

Attach old label where indicated and print new address 
in space provided . Also include your mailing label 
whenever you write concerning your subscription. It 
helps us serve you promptly. 

0 Address change only I .I Payment enclosed 
D Extend subscription (1 extra BONUS issue }' 
D Enter new subscription LJ Bill me later 
D 1 year $24.97 

Canadi an $27.97 US funds. Foreign surface$44 .97 US funds, Foreign ai r mail please inqu ire 

80 MICROCOMPUTING 
J If you have no label handy, prin t OLD address here . 
I 
I g Name _____________Call ____ 

I -' ~Address 
.;." -------------------- 
~I 
1.i...c. 	 s Zip ____l.l... 1ty________ tate _____I 
-<:i:

I print NE Waddress here:
I 
I Name------------- Call _____ 

I 
Address------------------ 

I 
~ 	 State Zip~
~MN:w+ liii.111.G'Ml§ii@ - 
.... see List of Advertisers on page 354 

638 S. Dillard St. 
WinterGarden, FL 32787 

(305) 877-2830 

~ -J~-
No C.O.D.'s Please 

RS @ Color Comp. Sottware DOSPLUS 3.4 
We also stock modems. 

© t9Sl 

cables & access. $ 120 Cashiers Check or M.O. 

Mod Ill 4BK 2 drs. Mod Ill 4BK 2 drs. 

with RS232 & built in modem 90 day warr. 


$ 2073 Mod Ill Controller $ 1895 
(nodrive incl.) 

$ 375 
Shipping extra • All prices subject to change without notice 

$ SAVE $ 

I J I I I I I I I I 

• DOSPLUS 4.0 & 6.3 MEG. HARD DISK Ill 
for Mod. 3 

WWa:ta $ 2895 
Complete & ready to plug into data bus for use as drive no. 4 

TANDON 40 TRACK DffiVES 
$ 230 Bare $ 275 Complete with case & pwr. supply 

We will special order 80 track drives ,.- 178 


'• 

' · - ·-· - · - · - · - · - · - · - · ~ · 

INTERACTIVE CONTROL LANGUAGE 
Imagine someone smart standing by, as you work with 

computer, ready to assist you with advice as well as to take 

over part of your work! This is what ICL does - perfect 


" middleman" which stands between user, DOS 

and application programs. 


........ICL at a glance....................... ..... ............ ......... ... ....... ....... .. 

ICL moni tor 	 DOS-like command level for execution of Dos 


commands, ICMD files and llCL procedures. Fast. 

efficient and conven•ent in use. 


Ba sic functtons 	 automation of work with computer, software 

enhancemenl/customiiation , interfacing of 

dilferenl programs. 


Basic features 	 intelligent operation , virtual keyboard and displa y 
110 , control intercep1ian. 


Lang~age - commands, variab ~ es. conditionals. literats . 

Package - J2K and ~8K version s. lots of examples, 8 read y to use 


procedures, 57 page manual. Same version works 
with bolt> models and all operating systems. 


DOS required - TRSOOS " - NEWOOSl 2t .- · NEWDOS/80' 

Min hardware - 32 K 1 drive TRS80 Model I or Model 111 • 

Prtce - $34.95 


The INTERACTIVE CONTROL LANGUAGE is a brand-new 
software. It gi ves you unprecedented power to customi ze 
and improve your software and make 
it wotk the way you want i t to work! 

ICL is so un iversal, multifuncti onal 
and fl ex ible, it becomes a necessit y 
for every microcomputer user no matt er 
what is the appl ication - business, 
sc ience, edu cation or just hobby! 

Immediate delivery 
Order now - only 34.95, manual alone - $10 

Add 51.50 slh (check or money order) 
XYZT COMPUTER DIMENSIONS Inc. 

2 PENN PLAZA, Suite 1500 Write for more information 
New York, N. Y. 10121 

(212) 244-3100 ..- 158 • • - registered trademarks. 
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2'' 

R(l , 1) = '/tR{I - 1, 1) + h 2 l(a + i2k - l )h) = ~2R(i 

R =l 

R(i .j) = A(i ,j - 1) + 4-;~ [R( 1,j - 111 
2· · · 

where h = (b _ a) 

error is a funct ion of h• 

2' ' 
1.1) + h2 t(a + (2k - l )h} 

R=1 

R{i - 1. j - 1)] 

Table 1. Computational formulas for the Romberg coefficients 

Romberg algorithm is a much better algo· 
rithm. tn general, R(N,N) requires much 
less computation than R(2'N ,1) and is 
more accurate. This is true because the er
ror terms from two different approxima· 
tions of the integral (R(N,k) and R(N + 1,k)} 
generate a better approximation to the in· 
tegral (R(N + 1,k + 1)). 

The computational formulas for the 
Romberg algorithm may appear a bit for
midable, but see how short a program can 
produce the Romberg triangular coeffi
cients . The number of subintervals into 
which we divide the limits of integration is 
inversely related to the step size. It 
shouldn't take too long to convince your
self that the step size, h, equals (b- a)/2tn. 
This Is the size of the delta x we are using . 
The formulas to calculate the new coef. 
ficlent R(i,j) and R(i, 1) appear in Table 1. 

This translates Into the short programs 
shown in Program Listings 2a (Disk Basic 
version), and 2b (Level 11 Basic version) . As 
written, the programs generate and 
display all the Romberg coefficients. You 
may omit the display if you don't care to 
see them. It might be instructive to see 
how the numbers converge to the integral. 

DARK CASTLE 
GAME SYSTEM 

for the 
COLOR COMPUTER 

Fully PROGRAMMABLE g raph ics adventure sys1ern 
As we ll as so lo adventuflng . lhe two player option 
allows one player lo become the dungeon·s lord and 
d 1recl ~11 s cre"'lu res G raphic s shaw mov1rlg views of 
the evil lair and the package a llows playe rs to create 
and save on tape an u nl1 m11 ed number ot du ngeons 
··th ree are included 

ALSO 
Sir Eggbert Jumper • 
Invasion of the Termites• 
Alpha Mission· 
Wizard 

cassene-post pd $12 •95 
ea. t 6K ext Co lor Basic 

•Joys t1 cKs . Req 

D. L . Dawson 
4808 Davenport . #2 
Omaha, NE 68132 

,..... 400 

Applications 

There are many applications for numer· 
ical integration; I will present only a 
few here. 

First, let's use the Romberg algorithm 
to estimate the value of pi (rt). We know the 
area of a circle is rt' rt2. If we choose a unit 
circle, its area should equal rt. Let's look at 
only 'I• of the circle, the area in the first 
quadrant. This is shown in Fig. 6. Note 
that for each point on the curve in this re· 
gion, the x and y coordinates are related 
by the expression y equals SQR (rt2 minus 
xt2); or, since r equals 1, y equals SQR(1 
minus x t 2). You can derive this from the 
Pythagorean theorem relating the sides of 
a right triangle. If we let r be the hypot· 
enuse (the long side), and x and y be the 
other sides, the Pythagorean theorem 
says 1 equals yt2 plus xt2. Solving for y 
yields y equals SOR (1 minus xt2). Our job 
is to find the area under this curve from x 
equals O (the y axis) to x equals 1 (the 
maximum value for x on the circle}. This 
will be 'I• of the total area the circle con
tains. Multiplied by four, the total area 
equals the value of pi. 

The integral we need to evaluate is 

4fa h-=-xr dx. If you have Disk Basic, 

use the DEF FN to define the function : 

30 DEF FNF (X) = 4 " SQA(l - xt2) 

If you use the Level II version , use: 

30 F = 4 'SOR [1 - xl2): RETURN 

Compare the results obtained with the 
trapezoid and the Romberg algorithm. Re
member that R(N,1) is the trapezoid rule 
with N subintervals. Run an order 15 ap
proximation (that is, run to R(15, 15)) and 
compare R(7,7) with R(15,1}. You will find 
that R(7,7) is more accurate (the value of pi 
is approximately 3.141592653589793). 

Perhaps you would like to know the 
area between two curves. Figure 7 shows 
two such curves. What Is the area be· 
tween F(x) and G(X)? The area under curve 
F(X) between a and b is JgF(x)2x and the 
area under the curve of G(X} between a 
and b is f~G(x)dx. The difference of these 
two areas must be the area between them. 
To find this area, we just integrate the dif
ference F(x)- G(X) from a to b. For exam· 
pie, it we want to know the area between 
f(x) = xt3 and g(x) = xt4 where x varies from 
0 to 1, we can use our integration program 
to generate this. Use the form 30 DEF FN 
(X) =xt3 - xt4 (version 1) or 30 
F =xt3 - xt4: RETURN (version 2). The ac
tual area is 0.05. How close did you get? 

The Idea of work done as an Integral 
may be new to you, but it has been around 
in physics and chemistry tor quite some 
time. Newton's classical physics states 
that force equals mass times accelera· 
tion, or F equals m• A. If we apply force for 
some period of time, we ought to do some 
work. If the force is constant, then the 
work done is the force times the displace· 
ment (from x equals a to x equals b). This 
is precisely what we get when we inte· 
grate a constant from a to b. If the force is 
not constant (a more interesting and real· 
istic situation}, then the integration be· 
comes more complex. 

An example of constant force is gravita
tional attraction. How much work is done 
by gravity when you throw a five-pound 
object straight up 15 feet and gravity pulls 
it down to earth? Gravity does some work 
slowing down the object, and then it does 
some work bringing it back to earth. If you 
throw it from a height of six feet (since you 
are standing when you throw it), the work 
gravity does bringing the object to a halt 
at 15 feet is - 5" (15-6) equals - 45 ft-lbs. 

Figure 6 Figure 7 
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At last! No more flipping through the pages of the Basic manu
al1 No more working through the maze of machine language in 
structions! These cards completely summarize the Basic and 
Assembler manuals! FEATURES (on most cards): 
memory map, eyeball graphics, math instructions, basic com
mands, store instructions, basic functions, load instructions, 
basic statements, move instructions, special keys, exchange 
instructions, print us ing examples, shift instructions, basic 
special characters, compare in st ruct ions, basic and assembler 
messages and codes, branch instructions, basi c facts, data al
teration instructions, reserved words, 110 instructions, ROM 
routines, complete character chart with graphics and space
compression codes, hex-dee chart, control code cross-refer
ence, assembler instructions commands and operators, screen 
line layout, editor commands & subcommands, condition code 
easy access 
Model I: BASIC only FC1001 $2.95 

Model I: BASIC and Assembler FC1002 $4.95 

Model II: BASIC and Assembler FC1005 $5.95 

Model Ill: BASIC only FC1004 $3.95 

Model Ill: BASIC and Assembler FC1003 $5.95 

Color. BASIC and Extended FC1006 $4.95 NEW! 


DOS RANDOM ACCESS & BASIC FILE 
HANDLING - By H.J. Muller. This book 
was written tor the nonprogrammer. It is 
ideal for the bus inessman or professional 
who needs to solve and write special pro
grams for in-house business problems, or 
the hobbyist who wants to go beyond the 
cassette recorder and into disk storage 
and file manipulation. It is written as a 
self-instruction tutorial and will provide 
anyone with some Level 11 experience with 
the ability to write special programs for in
ventories, mailing list, work scheduling, 
record keeping, research project data ma
nipulation, etc. 150 pages. BK1236 $29.50 

Nanos Syst~m 

REFERENCE CARDS 
For Models I. II, Ill ond Color 

FOR THE MODEL III 
MOD Ill ROM COMMENTED -Soft-Sector 

marketing , 1981 . This book is not an in

struction course on machine language, 

but rather an information source that you 

can use time and time again for writing 

your own program or patching old Mod I 

machine language programs. It contains 

an explanation of ROMs in the latest ma

chine from Tandy, with must every loca

tion of the 14K ROMs listed, with com

ments. BK1235 $22.50. 


NOW AVAILABLE FOR THE MODEL III 
Nanos System Reference Card 
(as described above) 
Model Ill: BASIC FC1004 $3.95 
Model Ill: BASIC and Assembler FC1003 SS.95 

Prrces do not include shipping and handling charges. Please include $t.50 for first 
book, $1 .00 each additiona.1 book and $1.o.oo per book foreign airmail. Sorry no coo 
orders. Use the order card 1n this magazine to order. Allow 4-6 for delivery. Shipping 
and handling for cards only $1.00 per order. 
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NEW! 


Can You Create letters like The Above 
In 4 Kevstrokes .•• 

And H1vo A Word Pracouor Print Them Ju11 A1 A A99uln L•"•• Or Filo? 

If Not, 11'1 Tlmo Ta Eiplaro GEAP. 


OIAP Stand1 for Graphlu ldltor &,.d Pro9rammer . 
Depe nd ing On Your Hord..... ore & the GE AP Package You Choo... You Con ( reote Oiogromt, 

F-igurH . flyert , Postert, lefterheod1 And .a.rtwork With EoM, 
Us ing GE:.a.P Doe1 Not Require B<Jm Programming Kno,,..l.dg e. Howeve' W• Hove f-ociht ie1 To 

.a.llow Pro0romm•r1 To Cr.ate :Xr..n Formou li.nd Progrnrw\ Don1mentot~ori W ith1 ri Their 
Pr09rom1 With EaMI . 

We Off•r GE1'P In Modukir f orm You Can G~ It .a.II Al Once O r Purchase It In P 1•01 "'Your 

N..d, Or Hardwa re G rows 


IElraphic'5E L;J ~ di tor - nd 
rogra~ 

FLEXIBILITY, EASE OF USE , ANO EASY FUTURE l!XPANSION 15 

WHAT GEAP IS ALL ABOUT . 


OE AP A:eg ulor Foc1l it ii es - 16K·48K Disk , Stnrig y. o r Co1M1"• S.upponed. 

Simple Camm1nd1 & F1clllll11 In Tho Buie GEAP P1ck1ge : 

MOOfS: Alphanumeric , Gra phic s, Single Graphic Pixels Con 19.t lntermi1t.d . f r" Style Ornwlng , 
Creal• Compo11ite1 from 2 Or M or• Drowing,, ReverM Graphic Pi ..lt (S..l.cl1vely ). Graphic Block 
MovH, Grophict Keypad. "'Pointbru1h", Mognlficot1on, Rotation . Sov• S.Cr - n A.1 &crnc Program 

0P~sl~1NcA~p;.;_~10 J~'15e&~AoCi.~iGgEF~;ma1 
MODULI 1 ~ Mor• rotation , Magnifi c.otion. & Othe r Pow•rlu l Command, 
MODULIS 2 .4 - l •tt•r..t Modulet. Instant l•t't•n. NQ OrowtnQ Aeq vued Th1t l 1 How We 
Critated H.e "GE AP" Cube l ette r• In A l(eystrok H 
MODULI J - f PS.ON Printer Suppot1 Module . Now Non-Prngromen Cor'I u... Th• EPSON 
M.Jl-10 To Pr int Their GEAP Creotion• - Potier• . ftyen, All With Epson Qual ity . 
OIAP 4 Ill( DISll( - You G et Mod ule l -3, & .o\dd it-ono l Disk Jteloted f eotur •s. hponsion 
ModulH Run Via Menu Selection• If You Ho..-. Jhe Hardware, Th i• 11 11-1• G EA.P fa, You 
NIW5CRIPT Support l"ackage - All Of ll\e GE AP 481( DISK Commands, Plu1 foc ilit iet To 
lnterocl With N•w!Xripl Now The Perieoct Morrioge , Word Procetting & Gropk1c1 Proceu1ng , 
A:equues Current NewScript Updot• 

RegularGEAP 25.99 Expansion Module 1-4 16.99 
GEAP411K 45.99 NewScrlpt 7.0 125.00 

(this inc lud es NEV./SCRIPT Support Pac kage) When Order ing , l11t Sy1tem & P•ripheroh 

Colao,nio •dd 5ole• To• J F CONSULTING 
74-355 BUTTONWOOD PALM DESERT. CA . 91160 

l714) 340-5471 ..-273 
Epson MX -80 ;, o tro demork of EpiOn Am•rica NewScnpt 11 o frode mor"- of ProSoM. 

DISK DRIVE WOES? 

PRINTER INTERACTION? 

MEMORY LOSS? 

ERRATIC OPERATION? 


Don't 

Blame The 

Software! 

Power Line Spikes , Surges & 

Hash could be the culprit' 

Floppies, printers, memory & proc essor often interact! Ou r 

paten l ed ISOLATORS eliminate equipment interaction AND curb 

damaging Power Line Spikes, Surges and Hash. Guaranteed! 


• ISOLATOR (IS0-1) 3 filter isolated 3·prong sockets; integral 
Surge/Spike Suppression; 1875 W Maximum load, 1 KW load 

(~69 95 • :'.5'6LS:Tc~~t (l·so-'2'> :i iiiier i~·o'1~ieci 3~i>;~~9 ·s·~~ket tia~k~ ; · 
sockets total); integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank . . . . . . . . . . . . . . . . $69.95 

•SUPER 	ISOLATOR (IS0-3) similar to IS0·1 except double 
isolation & Suppression . .. ...... ... .. . . . . .. S104.95 

•SUPER ISOLATOR (IS0·11) similar ta IS0-2 except double 
isolation & Suppression . . .. . . .. ... , . .. .... ... . .... $104.95 

• 	MAGNUM ISOLATOR (IS0-17) 4 Quad Isolated sockets; Far 
ULTRA-SENSITIVE Systems . ... .. ... . $181.95 

• CIRCUIT BREAKER, any model (Add-CB) . . . . Add $9.00 
• CKT BAKR/SWITCH/PILOT (-CBS) . . . . . ..... . ... . . Add $17.00 


AT YOUR MasterCard, Visa, America n Express 

DEALERS ORDER TOLL FREE 1-800-225-4876 


(except AK, HI , PR & Canada) 


Pat . #4 . 2 59 .70~ 

1£7Electronic Specialists, Inc. 
171 South Main Street. Natick . Mass. 01760 

Technical & Non-800: 1-617-655-1532 ..,, 159 
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Copernica Mathematica 


lB REK •• ROKBE RG INTEGRATION PROGRNI ** 
2B R&K BY BRUC E !'OIJtL DOUGLASS 
3e DEP PN'! ( X) =EXP [-X 12 ) • PUNCT IO N ro BE I NTEGRATED 
4B DEFIHT I-L,N, U • 
se CLS:PRillT"EVALUAT IOH Of THE INTEGRAL OF TB E GAUSSIJVI 
TION 
•; TAB ( lB ) ; "BY TBE ROflBERG INTEGRATION PROC EDURE ' 

6B PRINT 
78 DEFDBL R, S,B ,A,B 
ee DIM R( lB, 1 8) :N= lB 
9B FOR U = 1 TO 1 8 : A•- U : B • U 
lee H• B-A : R\ l,l )=H* ( FNY( Bl +F NY( A))/2 L•l 
110 FOR 1=2 TO N : R=B/2 
129 L• L+L 

13 8 SUM= B 

148 FOR K=l TO L-1 STEP 2 

158 SUM=S!JM+FNY ( A+ H*R ) 

168 NEXT R 

178 R CI,l )=R(I-1,1 )/ 2 + R0 SOM 

188 K= l 

198 FOR J =2 TO I 


288 M=M*4 

218 R( I ,J ) =R ( I , J-l ) + ( R (I , J -l ) - R( I -l,J-l) ) / ( M-1 ) 

229 NEXT J 

23 8 NEXT I 

2 48 PRINT.FOR • ; /\.;• TO , s r • T RE i\NSWER IS •: R (N,N )
11 

258 NEX T U 

26 8 END 


Program Listing 3a. Tenth-order Romberg approximation, 

Disk Basic Version. 

10 REH •• ROMBERG INTEGRATION PROG RAM •• 
2 0 REM BY BRUCE !'0'1EL DOUG LASS 
3 0 GOTO 60 ' BYPASS FUNCT ION SUBROUTINE 
40 Y=EXP l-X[2 ) ' GAUSS IAN ERF (X) FUNCTION 
50 RETURN 
60 DEP!llT l - L,N. U 
70 CLS :PR!NT"EVALUATION OF THE INTEGRAL OP THE GAUS S il\N ERP F~NC 
TION 
'; TAB ( l8 ); "BY THE ROMBERG INTEGRATI ON PROCEDURE" 
ee PRINT 
98 DE FDBL ~, S ,H,A,B 
l BB DIM R ( U,19 ) : N=l0 
1 10 FOR U = l TO 10: A=-U B = U 
1 2 0 H=B-A : X=B : GOSUB 4B Yl=Y : X= A GOSUB40 R( l, l) =H• ( Yl+ 
Y)/2 : L•l 
130 FOR Ift 2 TO N ; H=H/2 
140 Lc L+L 
1 5 0 SUM=B 
160 FOR t • l TO L- 1 STEP 2 : X=A+ H*R GOS UB40 
17 B SUM= SUM+'{ 
180 NEXT R 
190 R(l,l ):R ( I-l,1) / 2 + H*SUM 
200 H=l 
210 POR J • 2 TO I 
220 M•M•4 
238 R( l,J )=R ( I,J- l)+( R ( I , J- l )-R( I-l, J-1 ) ) /( M- l) 
249 NEXT J 
25 0 NEXT I 
26B PRINT"F OR "1A;' TO "; D; ' TA E ANSWE R IS "; R( N, ~) 
279 NE XT U 
2BB END 

Program Listing 3b. Tenth-order Romberg approximation, 

Level II Basic Version. 

(Remember that weight is a mass times g, function (erf(x)) from x equals minus infini· stays the same, even though the limits get 
the gravitational constant, and since it ty to x equals infinity. This function does farther apart. Since the function values 
points down , you attach a minus sign.) not have a closed form , as previousl y get smaller and smaller the further you get 
The work done for the falling phase is stated. The function is defined by erf(x) f rom zero, the less t hese areas add to the 
- 5" (0-15) equals 75 ft-lbs. So overall , area under the curve. But since we have 
gravity did 30 ft· lbs of work. taken more total area, and the number ofequals J""e -x' dx . It is often nor· 

Suppose the force exerted is propor intervals is the same, these areas further -oo 

tional to the distance, as it is with a spring malized by multiplying it by the constant out are included in computation of the 
(Hooke's law). Then f(x) equals a•x, where 1/SQR (Pl). This makes its area equal to integral, and the large area around x 
x is the distance. Let 's use our Romberg one. We will integrate the unnormalized equals zero is computed less accurately. 
algorithm to determine the work done in version given above, and it should equal So, in this case, with a fixed number of in· 
stretching an elastic spring six inches SOR (Pl). Now, how do you integrate nu tervals , it is not better to take more area 
(use 112 foot , so our answer will come out merically from minus infinity to infinity? under the curve to compute the integral. If 
in foot-lbs), if an 8 '12 lb weight will stretch The distribution of this function ap we take too small an area, we will be leav· 
the spring one inch (1 /12 feet) . pears in Fig. 8. Notice how small it gets, ing out significant portions of the area 

To solve this, we must first determine the further you are away from x equals O. If under the curve, but if the limits are too far 
the proportionality constant in the equa you choose a and b far enough away from apart, then we lose accuracy where it is 
tion f(x) equals a•x. Since 8.5 equals zero, the area eliminated should not be needed. In there somewhere are the op
a"(1/12), then a equals 102. Our equation significant. Since this is a symmetrical timum values for the limits that will yield 
now becomes finding the integral of 102' x· function, we will set a equals minus b. We the most accurate value for the integra
from x equals 0 to x equals 'h. Use the can use our previous Romberg program to tion . Program Listings 3a and 3b print the 
Romberg program to check your an write a program that will integrate this 10th order Romberg approximation for the 
swer-it should be 12.75 ft-lbs. function from - a to a, using a given limits of minus one to one up to minus 10 

The last example is to find the area order, say 10. This will take a while to run . to 10. Compare these with the actual value 
under the curve of the Gaussian error This program will perform a 10th order tor SQR(PI) to determine this optimum. 

Romberg approximation of the integral That about wraps up this introduction. 
and display it. It will then add one to a and You now understand the basics of differ
repeat the procedure until you get a ential and integral calculus, although I left 
equals 10 (starting at a equals one). It will out most of what goes into a first-year cal· 
only print A(10,10), rather than all coef culus course. If you are interested in pur
ficients. Run it. As we get farther away suing this , there are many calculus books 
from zero, the relative size of the contr ibu available you can use to learn more. 
tion of the additional area included by ex If you have any requests for topics you 
panding a becomes less (we approach the would like covered in this column, drop me 
true value for the integral). Now, compare a line at my office address: 
the value of the integral with the true value 
for SQR(Pl), 1. 77245385090552. 

Notice that we do not actually ap· 	 Bruce Powel Douglass 
Dept. o f Physiology 

Ett - x+ 21 	 proach the value of the integral as we in
School of Medicine 

crease the limits to large values. Why? USD 
Figure 8 	 This is because the number of intervals Vermil lion, SD 57069• 

- ~ 

0 
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RADIO SHACK List Price OUR l'lllCE 

26 ·1066 MO<l 111 , 48 K, 2·0isk . 2.495.00 2.100.00 

26· 1062 Mod 111_ 16 K 999 00 ....oo 

26-1906 Invasion Force (T) .... . ........ \4 .95 11.15 

26· 1590 Super Swpse1(Dl 199 00 155.00 

26· 1591 Scripse1 Oic11onary (0) 149 00 119.20 

26-1569 MO<l 111 Vls1calc IDI .... , •. \99 00 155.00 

26· \ 592 Prol11e 111 Plus 199.00 155.00
'" 

ADVENTURE INTERNATIONAL 

S\ar Trek 3 5 (T) '" ' 14 .95 
 11 .95 

~ce ln1ruder s ITi ... 14.95 11 ,15 


axl Manager (0) .... 99 .95 79.95 

Slar F1 ohle1 1T1 • .... .24 95 19.95 


BIG FIVE SOFTWARE 

~DOI Anack (Tl ... 15.95 
 12.75 
Cosmic Fighler (Ti ..... 15.95 12.H 

Anack Force ( T1 ......... 15.95 12.75 

Super Nova tT1 " 15 95 12 75 


(TJ = Cassette Tape (0) = Disk 

We represent 20 + m1grs with 300 + programs. Wrtte 1or our FREE catalog for 
Moo 11 . Moo 111 ano Color Computer. 

COMPUTER HOUSE 
P.O. Box 538 Mammoth Lakes, CA 93546 

(714) 934-6538 
Ord ors less lhan $100 00 add S\ 50 !or pos1age and handling Over $1oo oo shipped Ire• 
MC & VISA accepted 

Y" 291"TAS·BO is a trademark ol Tandy Corp 

HAA[] COPY 

Here's the Ideal way to keep your grow
ing collection of 80 Microcomputing in 
order ! The 80 M1crocomputing Li brary 
Shelf Boxes. 

. . . sturdy, corrugated, wh ite, dust-resistant boxes wi ll keep your 
issues of 80 Microcomputing orderly and available tor constanl 
reference. Self-sticki ng labels are available for the boxes. too, not only 
for 80 but also for Kilobaud Microcomputing. 73 Magazine, CO, OST, 
Ham Radio. Personal Computing, Interface Age, Byte and Radio 
Electronics. Ask for whichever labels you want with your box order. 
Each box holds a full year ot the above magazines. Your magazine 
library is your prime reference. Keep it handy and keep it neat with 
these strong library shelf boxes. One box (BX1000) is $2.00. 2-7 boxes 
(BX1001) are $1 .50 each. and 8 or more boxes (BX1002) are $1.25 each . 
Be sure to specify which labels we should send. Shipping and handling 
charges are $2.00 per order. Call in your credit card orders on our toll 
free line 800-258·54 73. or use the order card in the back of the magazine 
and mail to: 

ATIN: BOOK SALES[fQ _m_ i_c_r_o_c_o_m_p_u_t_i_n_g_,J~e~e(~~:~~ugh . 

TRISWATCH 

Keeps your TRS-80 Mod II 

up with th~ times. 
The Triswatch, formally known as the CCB-11, 
is a clock, calendar, and audio alarm rolled 
into one! 

• 	 For TRSDOS users, the CCB-11 eliminates 
the hassle of setting the t ime and date 
when you reset your Mod II. 

• 	 The' P&T C'P/M~ 2 system date and time 
are syntproniied to the CCB-11 each time 
the system is reset. 

' "''J

• 	 The CCB·H is directly accessible from any 
lang uage . tl:lat. · allows direct port input 

.!·

and .6UIQJ.Jt . _ 
• 	 A pai;;err\aK.er battery is included, Wh ich 

provide~r over 8 years of continuous 
timekeeping. 

Keep u.p with the times and order 
the CCB-11 fo.r $175 plus sh ipping. 

TAS~ao 1s a tr-ademark of Tandy Corp . 

CP/M is a reg istered trademark of 01911211Research Inc. 


PICKLES & TROUT 
P 0 BOX 1206. GOLETA. CA 93 116. 1805) 685-464 l 

v290 
Warn ing: Installation requires opening the Model II, wh ich may void tts warranty. 
We suggest waiting until the warranty penod has expired before instal ling the CCB-11. 

..-See Lisi of Adverr1sers on page :J!>4 	 80 Microcomputing, May 1982 • 399 
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f0CALENDAR 
May 18- 19 The Yankee Group, Cambridge, 

3-7 Ken Orr and Associates Inc., To MA. The Next Generation of Con· 

peka, KS. Course on Structured sumer Electronics seminar, Palo 

Systems Design/Structured Re· Alto, CA. 


qulrements Definition, Tampa, FL. 18-20 Technical Education Research 


4 	 University of New Hampshire, Centers, Cambridge, MA. Micro· 

Computer Science Department. computers in Education Work· 

Microcomputer Fair, Memorial shops, Gutman Library, Cam

Union Building, UNH, Durham, NH. bridge, MA. 

4-7 	 Integrated Computer Systems, 18-21 Ken Orr and Associates Inc., To· 

Santa Monica, CA. Hands-On Pas· peka, KS. Course on Structured 

cal Workshop, San Francisco, CA. Requirements Definition, Kansas 

4-7 Ken Orr and Associates Inc., To City, MO. 

peka, KS. Course on Structured Re 18-21 Integrated Computer Systems, 

qui rements Deflnltion, Seattle, Santa Monica, CA . Hands-On 

WA. Pascal Workshop, Washington, 

4-8 	 University of California Extension, DC. 

Berkeley. 16·Bit Microprocessor 19 University of California Exten

sion, Berkeley. The Manager's Ap· 


course), Mountain View, CA. proach to 16-Bit Microprocessors, 

Workshop, (6 week evening 

(one·day intensive course), Moun6-9 	 The National Computer Shows, 
Chestnut Hill, MA. Southern Cali tain View, CA. 


fornia Computer Show and Office 21-23 The Interface Group, Framing

ham, MA. Showcase Expo for 

vention Center, Los Angeles. small business proprietors, inde
Equipment Exposition, L.A. Con

7-9 	 The Interface Group, Framingham, pendent neighborhood profes· 

MA. Showcase Expo for small busi· sionals and mid-level corporate 
managers, Commonwealth Pierness 	 proprietors, independent 

neighborhood professionals and Exhibition Hall, Boston, MA. 

mld·level corporate managers, 22 The New York State Association 

Anaheim Convention Center, Ana for Educational Data Systems, 

heim, CA. Syracuse, NY. Computer Applica
tions 	in Special Education, Mill10-14 	Ken Orr and Associates Inc., 

Topeka, KS. Course on Structured Neck Lutheran School for the 

Systems Design/Structured Pro Deaf, 	 Frost Mill Rd., Mill Neck, 
Long Island, NY.gram Design, Portland, OR. 

25-28 	Ken Orr and Associates Inc., To11-12 	The Yankee Group, Cambridge, 
peka, 	KS. Course on StructuredMA. The Next Generation of Con· 
Program Design, St. Louis, MO. 

31-4 Virginia Polytechnic Institute and 
sumer 	Electronics seminar, New 
York City, NY. 

11-13 Ken Orr and Associates Inc., State University. Personal Micro
computer Interfacing and ScienTopeka, KS. Course on Structured 


Systems Planning, Washington, 
 tific 	Instrument Automation 
Worhhop, Blackburg, VA. DC. 

11-14 	Integrated Computer Systems, June 
Santa Monica, CA. Distributed Pro· 1-4 Management Science America 
cesslng, Mini and Microcomputer Inc., Atlanta, GA. Payroll· Person· 
Implementations, San Francisco, nel Conference, Hi I ton Hotel, 
CA. Atlanta, GA. 

17-19 	Software Design Associates, New 4-6 San Diego Computer Society, 
York City. 20th User Conference: Ham-Comp 82, Town and Country 
Productivity in the 80s, Hyatt Convention Center, San Diego, 
Regency Crystal City, Arlington, CA. 

VA. 5 North Area Repeater Association 

Inc., St. Paul, MN. Amateur Fair: A 
Swapfest and Exposition of Per· 
sonal Computer and Communica· 
tlon Equipment, Minnesota State 
Fairgrounds. 

6- 8 North Carolina State University. 
Sixth Annual Conference on Com· 
puters and the Humanities, 
Raleigh, NC. 

7-10 American Federation of Informa
tion Processing Societies Inc., Ar
lington, VA. 1982 National Com· 
puter Conference, Astrohall, 
Houston, TX. 

7-9 Technical Education Research 
Centers, Cambridge, MA. Micro
computers in Education Work· 
shops, Taft School, Watertown, 
CT. 

7-11 Ken Orr and Associates Inc., To
peka, KS. Course on Structured 
Systems Design/Structured Pro
gram Design, Washington, DC. 

7-11 MUMPS Users Group, Washing· 
ton, DC. 11th Annual Conference, 
Hilton Hotel, Denver, CO. 

Coming 

Next Month 


Thinking of turning your TRS-00 into a 
communications terminal? Next month 

80 Micro looks at electronic bulletin boards, 
netwotk.s and the hardware and software 
needed to access them. 

Frank Derfler, data communications expert 
and columnist for Microcomputing magazine, 
has written an article that will get the novice 
started. Frank has recently had a book on 
data communications published through 
Prentice-Hall. 

Jay Chidsey will have a progress report on 
the first local electronic newspaper. The Ad
vertiser-Tribune of Tiffin, OH, uses a Radio 
Shack host system to publish its electronic 
newspaper, which is reportedly up and 
running. 

The British are coming again, but this time 
it is by satellite. Prestel, the British videotext 
system, debuted in this country in January. In 
June 80 Micro tells you what that means to 
the home user. 

In addition lo these features, we will review 
some great terminal programs and modems. 
We will also report on some of the popular 
commercial data bases such as The Source 
and Dialog. 

After reading next month's 80 Micro, you 
will know exactly what you can do with your 
TRS-00 and modem.• 
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O P T X ONS - BO , NOW FOR 

APPLE * &c TRS-BO• 

OPTION 

INVESTING 


--·c:- ... 
FROtl 

STOCK OPTXON 

X NVE'!3T I NC3 

HANDLES CALLS, PUTS, SPREADS, IN 
AND OUT1 COMMISSIONS , RI SK, COST 
OF MONEY, DIV I DENDS . TABLES ANO 
GRAPHS. PRINTS, STORES TO DISK . 
I NDEXED MANUAL A COMPLETE GUIDE 
TO OPT I ON INVESTING . MI C ~ VISA. 
912~ . SEND FOR FREE BROCHURE. 
OPT I ON·S-BO ,. BOX '171 

CONCORD, MASS 0 17 42 
' TRm!IAllk TINDV CORP 9 IRADEllM( APPlE CDllPUIER, IMC 

..- 206 

1::' 
"80" DEMI-CASE 

.... 174 

Encloses LNW & MDX I & II 
P.C. Boards, plus 

Cabling, A/ C Cords, etc. 
Silver-gray F_iberglass 

S32 .50 plus $2 .50 shipping 
N.Y.S. residents add 70/o tax 

SYRACUSE R&D CENTER 
Box 125, Dewitt, N.Y. 13214 

" Spec iali zing in Electron ic Packaging " 

817 TAPE OPERATING SYSTEM will let you 
• Save & Load programs 6X taster than Model-1 . 
• Save & Load Data Arrays over 800X taster. 
• Backup standard System tapes that load-n-go. 
• Certify cassette tapes for 81 7 use. 


11 24 .9 5 Specify Model 1/3 16K/32KJqaK RAM. 

Inexpensive Upgrades available. 3rd year of sales. 


B17 DISK/ BAS isa Disk version. Letsyousaveany 
disk tile to cassette at 3000 baud. Inexpensive way 
to backup your files. Works with any DOS. Includes 
tape certifier. Requires 32K RAM-up. 
119.95 Specify Model 1/3. 

WORDSMITH Word·processing program in BASIC. 
A 'T ra ine~ for more complex W/ P programs. Easy
to-use. Specify Tape/Disk version. Tepe version 
requires 817 Tape Operaling System (above). Disk 
version requires 32K RAM-up. Uses MX·BO Printer. 
919 .95 Specify Model 1/3. 

Add $1.00 postage/handling per Item. 

Write for additional Producls Info. 

ABS Suppliers 
33 52 Chelsea Ci rcle 
Ann Arbor, Ml 48104 

(3 13) 971 ·1 404 ,,..173 

,,..see L1sr ol Advertisers on page 354 

A PRIZE WINNING 
LA CHESS 

SFIHK5 3.0 (Hew) 
~ wlmu:?r in P<'lns 1r \ 1\w !')HJ MllTntr>mput......,. 
Ch,~ Championship. Sf1nks '.{ 0 1~ tlw 111'.>lest dnd 
<;Nt>rKJL"St ch'-'!.S pragrllm ev~r wnn1i1n 1 

n ;,ui.;RES !look °""""'91 C°""" Clock. Thinking 
( II\ Op~fS Time , lnfiml-t' ~e(s of~. and 
Ruth~"' Pl.>Y'ng At>hn;' 

32 K caMette or dlllk only s399s 

SFIHK5 1.61 
r~ u.1tinli?r' in $.:In Jow ll"L rlw lbt~1 ( l <;!A(J) u s 
M1t...TOCOmputer c~ Champior\'ihlp. Stinks I 81 
~ Sargon II. MycheM and Ci<lmblt>t 80 Easy to 
u:w wilh many convmlrii?nc~ featun..>s 

32K ~e or disk now only '2495 

Ptro.. specify ~ti< "' disk and Model Jor Ill 
212 .... INCLUDE$200SHJPPINGANDHANDUNG

TAKE THE lOAO OFF YOUR MINDI 
l lred of llnkk y model one ~•Nit• load17 You e.n -md 

th•rn with the lemonAld Lo..der . Am;t don't be foiol.O by Ila 
low p(kt . ll utn ~wly d•v•loped elgn1l ·ac:-th1• fllt•rt that 
focu1 , ah•JM, and alz• EACH tape pul•• · 'You etn oft•n ret11bfy 
lo.td ''lmponlble" 11pe. , and " Poulbl•" t•IM• IO*d th• first 
time ev1rytlmel And It not only SYSTEM and CLOAO., but It 
11 lully compttlbl• with software tape 1peedupa •nd operating 
1y1tem1 li ke KW ICOS .. too. And plug a • PNJl:• r or H rphone 
Into th• H itt output Jack tor optional l•P9 monitori ng a lao . 

lnttall th• Lemon Ald In aeconda .. . Ju1t plug betw..n CTR 
and comput,11 . It ne.ds no pow1r , no t0flw1r1, M rewiring. no 
adjuatmenu , and th ere'• no lrlc~y CTR volume H ttlng 1. 
Sk9PttcAI? let ua take the rlak . u.. l~ lemonAtd Loader tor 
15 dtya , and lhen , It you c.an do without II , return for tull 
Sl2.9S relund . NOA. Order the LemonAJd LO*<Ho• foday lrom : 

LEMONS TECH SERVICES 
325 N. HWY . 65 P.O. ORA.WEA 0429 

BUFFAL.O, MO. 65622 1417) 345-7643 
· t RS·&l 15 Tr;.i:l'e"'arl( To1 r•O~ Cofp 


•• K W ICOS L5 Tr ad efTia rk KWlK Sci11y,O.r(I 
 .... 358 

Data Acquisition

and Control for the TRS-80* 


$180 ppd. 

Tile STARBUCK-8882 1s a complete e1gti1 channel 
data acq u1 sit1on and control system. plug 
compat ible with the Model I Level 11 TRS-80 It 
111cludes Bprotected analog inputs (0-5 Vdc with 
8:!: 1 b11accur;icy) . 8 protected d1g1tal inputs . 8 
optoisolated digital outputs. and two 1oyst1ck 
pons lnterrupl·driven software package allows 
simultaneous data acou1s111on ano storage while 
using the fRS·80 tor any other purpose' 
Appilca11on manual covers home security . energy 
monitoring . weather station use . appliance 
cont rol , graphics and games. Pnce includes 
case. power supply , extra expansion card edge . 
connector cable. complete software package and 
detailed applications manuaL Manuals only are 
availab le tor $4 .00 ppd . Model Ill version also 
available . To order . write: 

STARBUCK DATA CO. 
PO Box 24. Newton. MA 02162 

Md SSdC.nuSr!?ISres1oents aoa ~ 0/o sales tax ...-205 

'TRS·60 is .1 iradem"rk ot Taney Corp 


4MHz 

FOR THE 

MOD3 

PC BOARD & DOC ONLY $19.95 

THIS EASY TO INSTALL KIT WI L L 
DOUB LE THE SPEED OF YOUR MOD
EL Iii C OMPUTER. 

COM PLETE KIT $59.95 

ASSEMB LED & TESTED $99.95 

C ALL OR WRI TE 
J.E.S. GRAPHICS 
P.O. BOX 2752 
TULSA , OK . 74101 

PHONE 191 8 ) 74 2 - 7104 ..-202 

™TASSO color 

There was some amusement at the Novem· 
bet meeting when the Radio Shack rapre~ 
sentatwes staled that th e sottware 1n tne 
ROM cartridges could no1 be cop1&d This 
months 68 Miao Journal repof"led they had 
disassembled the programs on AOM by 
c0Ye,1ng some ot the connector pins w-1th 
tape They promise details next monlh Never 
tell a hobby.st something can't be oooe• Ttl1s 
ma9azmo seems to be the only source $0 fa• 
of ted1n1cat 1nrormat1ons on the TRS-eo color 
computer • . Devoted to SS· 50 6800 and 
6809 rnach1nes up 10 now. 68 Micro Journal \ 
plans to HlClude the TRS-80 6809 urnl rn f 
fut~~ .....J~ 

To get the MOST hom yru1 6809 CPU - This is Ole 


~~u72u~~n~s~~e~~~ ~1ag~~=· ro1 the 9809 


68 MICRO JOURNAL 
5900 Cassandra Smith Rd. 

Hixson, TN 37343 
USA 

I Yr -S24 50 2 Vt - S42 SO J Yr - 1.64 SO 
• F- tJ1e 1qn Svrtace AOd $ 12 y, to USA Pric e 
Fo re1CJ" A ir Ma11 Add $35 Yr lu USA Pr ice 

·(;~n ada & Me ,11, •CIJ Add $~ 'JO Yr TO USA P r1t· .. ,....,t,.lJ 
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PMC Peripherals $495 

BUALITV1 DELIVERY AND SERVICE 


Price $495 for 2 

Compare printer specifications 
compare design reliability, repairability 
or any other parameter! Our DMP-85 is 
a true "work-alike" to C. ltoh 8510 or 
NEC 8023 and offers many more fea
tures than the MX-80FT at a lower 
price. You need excellent printers and a 
professional supplier. Come to PMC. 

Yes, our disk drive has a proven per
formance and an established reliability 
record. We specialize in single sided 
51/4 inch single or double density drives 
featuring 5 ms stepping and 40 tracks 
with case and power supply. The case is 
color matched to IBM and PMC per
sonal computers. 

Price $495 

IBM Selectrics or similar typewriters 
become 12 cps letter-quality printers at 
a quarter the cost of "daisy wheel" . 
printers. The ETF-80 coupled with a 
word processor becomes your personal 
typist accurately reproducing text at 
100 wpm. What a bargain, ETF-80 ... 
CALL now for details. 

Price $495 

PMC peripherals are designed for PMC, IBM, Apple, Radio Shack or other fine per
sonal computers. We don't advertise our unprintable dealerI distributor prices but if 
you call or write you11 find we don't meet the competition . .. we make it! 

n_ - · MC Personal Micro Computers, Inc. 
£~ 475 Ellis Street, Mountain View, CA 94043 · (415) 962-0220 



$1495 with printeror 
typewriter interface 

WORD PROCESSOR Electric Pencil 
System (EPS-80) 

Lowest priced combination word processor I microcomputer that everyone can afford and so 
simple that anyone can use! The EPS-80 is a word processor designed to replace typewriters as 
a personal tool and also to be used as a popular personal computer with thousands of pro
grams available. 

Use without a printer 
In an office environment, t he EPS-80 word processor 
gives the user editing power which is not available in the 
latest electronic typewriters. The built·in high speed 
cassette s torage achieves inexpensive and reliable 
transfer of text from one EPS-80 to another. Therefore, 
where mult iple EPS-80s are used, not every one has to 
have its own printer. For instance , a single letter quality 
printer on one EPS-80 can prepare final copies of letters 
for four to ten non-printer stat ions. The overall system is 
efficient, costs less per s tation than an equal number of 
electronic typewriters, and provides much higher 
throughput. There is no need for the usual cycle of dicta
tion, correction and proofreading as the basic compos
ing function can be in the hands of the originator. 

without$ 999 prin~er 

Use with a printer 
Writers, students and businessmen will find the most 
intelligent investment is the EPS-80. For high speed 
printing, we offer our model DMP-85 dot matrix printer 
and for letter quality printing, our Electric Typing Fin· 
gers, Model ETF-80, turns your IBM Selectric or similar 
typewriter into a printer. When you buy the EPS-80, you 
get both a word processor and a powerful personal com
puter that will do many necessary tasks. There are fully 
proven computer programs for invoicing, billing, finan
cial or engineering analysis, spreadsheet calculations, 
and many m ore. Even if you never utilize the computer 
capability, the EPS-80 word processor'can provide filing 
and retreival of reference information and mail list han· , 
dling in addition to fulfilling normal typing needs. 

How can we offer a product with so much capability at such a low price? It is due to our highly 
reliable, low cost cassette storage system that pedorms as well as many floppy disk systems! 
We believe the EPS-80 is an immediately important tool in small and large offices and it is also 
destined to be your personal typing friend at home. If you think word processing and low cost 
computing power would improve the jobs you do, call or write now {or complete information. 

PMC is licensed to use Electric Pencil, a copyright of Michael Shrayer. na.:c Personal Micro Computers, Inc. -- 242 

r J·•·~ 475 Ellis Street, Mountain View, CA 94043 (415) 962-0220 
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NEW PRODUCTS 

Edited by Janet Fiderio 

Featuring-The K&K Synthesizer 
A totally software implemented synthesizer system. 

Software Synthesizer 
A synthesizer system totally im

p lemented in softwa re Is be ing 
marketed for the Model I. 

The program s imulates many 
features found on hardware syn
thes izers Including wh ite noise , 
variabln frequency cutoff pink noise, 
frequency and pu lse with modulation, 
var iable duty cyc le, wh ite no ise 
superimposed on square wave, and full 
variable gl issando. The program also 

has limited abi lity to produce two 
tones at once. 

The operating system has a 300-note 
buffer with ful l edit capabilities (copy, 
insert, delete, change, examine, and 
makes a progression of notes). It also 
features ful l error trapping and many 
prompts for ease of use. 

The synthesizer package is avail· 
able for $24.95 from K & K Computer 
Peripherals, Box 88203, Kentwood, Ml 
49508-9203. 

Reader Service ,,,. 562 

Property Management 
An enhanced version of the disk-based 

Property Management System for track
ing income and expenses on rental prop
erty, is now available for the Model I and 
Ill , 48K disk system. 

The system handles a mixture of prop
erty rentals inc luding sing le-family and 
mu lti-fami ly homes, and condomin iums. 
Features of the system include late rental 
displays, year-to-date, monthly (of all rent
als), and total building income can be dis

played or printed; easy expense entering; 
operating statements for each bui lding 
may be printed separately or combined to 
form a conso lidated operating statement 
for all properties owned. 

Check and receipt writ ing is featu red 
plus complete information on each rental 
inc luding up to three renter names (or 
name and address), four phone numbers, 
date rented, rent amount, deposits, num
ber of returned checks, plus two memo 
items. 

For more detailed Information on addi· 

tional features of this product contact 
Realty Software Co., 1116 'F' 8th St ., Man· 
hattan Beach, CA 90266, (213) 372-9419. 
The system is priced at $375. 

Reader Service v 597 

New Graphics Editor 
Crayon is a 10K, machine-language 

graphics/text editor for the Models I and 
Ill . This screen-oriented ed itor allows you 
to typeset your own logos, business 
cards, letterheads and other business 
needs. You can also create real-time 
mach ine-language cartoons and access 
them from simple Basic programs. 

Crayon capabilit ies inc lude directories, 
keeping appointment schedu les, wri ting 
letters, and helping write Basic program 
graphics. Over 90 commands allow free 
movement and manipulat ion of picture 
segments on the screen. 

Fu ll cassette or disk 110 and manual are 
provided. Crayon supports MX-80 and 
other paral lel printers. The cassette ver· 
slon costs $35, the disk version , $45. Con· 
tact Pioneer Software, 1746 NW. 55th Ave. 
#204, Lauderhi ll, FL 33313, (305) 739-2071 , 
for information. 

Reader Service v 561 

Compuvoice and 
Sound-Source 

The Compuvoice Synthesizer ($44.95) is 
a completely software-based speech syn
thesis program allowing you to form 
words, phrases, and sentences with sim· 
pie str ing commands. Compuvoice may 
be placed into your own Basic programs 
enhancing the ir quali ty with speech 
synthesis. 

Sound-Source ($24.95) enables you to 
load any recordable sound into the Color 
Computer's memory or enter it with a joy
st ick. Once loaded, the data can be played 
back at a faster or slower rate through the 
tv sound system. Joysticks enable you to 
modify or create new data in memory. 
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Sample sounds for use in games or 
teaching aids may be easily constructed 
and tested. 

For information contact Spectral Asso
ciates, 141 Harvard · Ave., Tacoma, WA 
98466, (206) 565-8483. 

Reader Service ., 557 

NANSll 
NANSll is an information management 

system compatible with any microcom
puter using the CP/M operating system. 

NANSll uses English language com
mands. Some of its unique features in
clude: a learn mode which remembers 
command streams eliminating repetitive 
typing; inplace sort capability requiring no 
additional disk storage; a single disk. drive 
requirement; and an extensive error-de
tection function which traps 150 types of 
errors. 

A demo package is available for a trial 
period for a nominal fee. The system re
tails for $249.95 and is marketed by XPS 
Inc., 323 York Ad., Carlisle, PA 17013, (800) 
233-7512. 

Reader Service ., 589. 

Pretty Print 
Pretty Print provides expanded 

cnaracter enhancements for Epson, Oki
data and MPI dot-matrix printers. 

This software custom ization program 
allows using the sophisticated character 
enhancements of WordStar (formerly only 
accomplished by using higher cost daisy
wheel printers.) 

Available in standard eight-inch CP/M 
format and on disk for the Model Ill from 
Hurricane Laboratories Inc., Box 631, 
Cupertino, CA 95015, (408) 446-0777. 

Reader Service " 588 

The Zapplicator 
The Zapplicator contains all current 

zaps to the NEWDOS80 versions 1.0 or 2.0. 
Designed to save time and trouble (and 

mailing your original disk back to 
Apparat). The Zapplicator is available for 
$13.95 for the Model I and Ill. All current 
zaps and a maintenance program to let 
you add future zaps is available for $17.95. 

For more information contact Micro Pro 
Systems, Route 2 Box 533, Cumming, GA 
30130, (404) 887-6814. 

Reader Service " 587. 

The Transtar 140 daisy-whee/ printer 

Daisy Wheel Printer 
The Transtar 140 daisy-wheel printer 

combines 40 cps (38 Shannon) letter-qual
ity performance and high reliability. 

The serial printer is Diabio (tm) code 
compatible for plug-and-go use with Mag
ic Wand and Wordstar. Ribbons and print
wheels are also industry standard. 

Transtar's low-profile package is only 
six inches high, and shipping weight is 
under 50 pounds for UPS delivery. 

The printer is available for $1,695. from 
Micro Distributors, 11794 Parklawn Drive, 
Rockville, MD 20852, (800) 638-6621 and 
Sigma Distributing, 2110-116th Avenue 
N.E., Bellevue, WA (800) 426-1412. 

Reader Service " 598 

Coordinated 
Accou nt ing System 

The Coordinated Accounting System 
includes separate modules for General 
Ledger (GL), Accounts Payable (AP) and 
Accounts Receivable (AR). The AR and AP 
modules print statements and checks on 
a variety of New England Business Ser
vice forms. The system is completely in
teractive with automatic postings to the 
General Ledger system. 

The minimum system is designed to 
operate on a three-disk Model I, a two
disk Model Ill , or a single-disk Model II. 
The systems can be expanded to use in
creased disk space. The price ($200) in
cludes over 200 pages of documentation 

and four disks (on the Model I & Ill) or a sin
gle eight-inch disk. 

A variety of modules coordinated with 
the basic system, i.e., Inventory ($129.95), 
Job Costing ($250), Payroll ($59.95), Order 
Entry-Invoicing ($1 29.95) and Purchase 
Order Entry ($129.95) are also available. 

Contact D.B. Software Co., 11840 NE 
Brazee , Portland , OR 97220, (503) 
255-7735, for additional information. 

Reader Service " 563 

Maxprint 
Maxprint is a printer-driver utility pro

gram developed to allow the Model I or Ill 
to use all the features of the standard 
MX-80 printer. Functions such as underlin
ing, superscripts, subscripts, title center
ing, proportional justification of the right 
margin, and dynamic control of line spac
ing and margins are available. 

The program features two main operat
ing modes. A text mode allows the user to 
select functions on a character by charac
ter basis in the body of the text. A menu 
mode enables the user to achieve printer 
control in general purpose applications. 

Maxprint is composed entirely of ZSO 
machine language and works with most 
programs including Scripsit. Source-code 
listings of all 1/0 modules are provided for 
those who wish to modify the program for 
un ique applications. 

Maxprint is available for $27.95 from 
Peggytronics, 381 First Street, Suite 5147, 
Los Altos, CA 94022, (408) 737-2253. 

Reader Service " 558 
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NEW PRODUCTS 


Model 200 Print Buffer 
The Model 200 Print Buffer allows mak

ing simultaneous use of your printer and 
computer. Once the Print Buffer is con
nected, information to be printed is trans
ferred at high speed from the computer to 
the Model 200, which then transfers the 
data at a much slower rate to the printer. 
The Print Buffer maintains complete con· 
trol of the printer, thereby freeing the 
computer to perform other, more intelli · 
gent tasks. 

This product has a storage capacity of 
up to 80,000 print characters. To provide 
additional storage capacity, two or more 
buffers may be connected together. The 
Model 200 connects to your computer 
system using the supplied cable set. 
Either a parallel or a serial (RS-232C) inter· 
face may be used. 

Priced at $545, the unit is available from 
Modular Microsystems Inc., 28-17 201 
Street, Bayside, NY 11360, (212) 352-1715. 

Reader Service ,,,. 566 

C.C. Writer for Disk 
C.C. Writer, a word processing pro

gram, is now available for the Color Com· 
puter and Radio Shack or Exatron disk 
systems. 

Disk C.C. Writer retains all of the 
features of the cassette C.C. Writer and in 
addition allows full control of the margins, 
page length, line spacing, centering, 
justification, and most features of smart 
printers. Editing features allow changes, 

The Model 200 Print Buffer 

insertions, deletions, and moves any
where in the text. Files may be chained 
together for extended printing. 

This version requires 32K, Extended 
Basic, and one Radio Shack or Exatron 
disk drive. Disk C.C. Writer is $40 from 
TransTek, 194 Lockwood, Bloomingdale, 
IL 60108. 

Reader Service ,,,. 559 

Master Reversi 
Master Reversi teaches and plays the 

popular board game and features a tour· 
nament mode and built-in help functions. 

Written by one of the top Reversi play

ers in the country, this program is de· 
signed to simplify the process of learning 
Reversi for beginners and sharpen the 
wits of experts. Master Reversi allows you 
to play against the computer or another 
opponent. 

This product is available for the Model I 
with 32K and one disk drive from Instant 
Software Inc., Peterborough, NH 03458, 
(603) 924-9471 for $29.95 

Reader Service ,,,. 592 

For Inventory Control 
INV-Xis an inventory control system for 

the Model II. 
Its features include: a built -i n 

sort/merge package; the fastest key ac
cess method (a new hashing algorithm); a 
report writer; a large storage capacity, 
6,600 records on the Model II and 28,000 
for unlimited disk storage. 

INV-X requires a dual-disk system with 
64K and TRSDOS. It is priced at $299. For 
more detailed information contact The 
Micro Architect Inc., 96 Dothan St., Ari· 
ington, MA 02174, (714) 643-4713. 

Reader Service ,,,. 568 

CP/M for the Model I 
The Mapper/64 converts the Model I into 

a 64K CP/M machine 
The Mapper/64 consists of a printed cir· 

cult board that is installed with no 
additional soldering, cutting and jumper
ing. This board substitutes 16K of RAM for 
the ROM Basic when running under CP/M. Sample from the JNV·X System 
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Use alone or with the )
FORM LETTER ( maillistsystembelow $39.95 
Create letter> and store on d isk with provis ions fo r later ret rieva l 
and add1t1ons Then prmt your letters using your mail ing l1>t 

• 	 Same seleLl and purge features as mailing list system 
• 	 Select either continuous faniold or· cut >heet ·paper 
• 	 Selectable tabing, te st printing. and paging 
• 	 Allows regular or legal size pages 
• 	 GrE'etings arp selPctable by codes on mailing !1st Opt1om 

1n~lude Mr Mrs_ . F1rst:Last Name. global. or user dei1ned 

TRY OUR ONE DAY PC BOARD SERVICE 
fa-i 'erv1C·e and high qua lity at a reasonable price 

!~ty111
MAIL LIST SYSTEM ( M~~st1 

) $89.95 
We proudly prl·sent hert' what many con sider to be tht' most versa 
tile and powerfu l ma 1l 1ng lis t sys tem on the market today No tE' 
that th1~ newly r(•v"ed sy1tem pf"rforms equal ly we ll on the very 
small lists as W('ll as the vt>ry large (tens of thousa nd s of entries) 
To assist you in evdluat1ng our system . we offe r our manua l alone 
at esse ntial ly our own co 't ($4 95 + $2 .00 P&H ) Many of o ur 
customef' havl' dP rlarPd that ours 1s the most thorough manu~ I 

they have sPen ·-yet easilv understood 

• 	 S1mpl,. to use even for the novice 
• 	 Ma1nta 1n v irtually an 1ni.n1te number of disks all 1n cnn

t1nuous alph or zip order essent ial ior large ll'h 
• 	 Sort 2260 entr1e> (2 tull 40 track double density disb) 1n 

o nly !lK or <111 int rt'd1ble 4640 entries (2 iull 80 trM k 
do\ible df>m1ty disks ) in on lv 4BK ' ,\.1ade po"1ble with 
our un1qut• d,lte <.ompres>io n tech niques 

• 	 Sup•'r fa,I ")r t by ,1lph or zip order (8 sec tor 1000 
t'ntr1t''l hot h orrkr' <an ex"t s1ni ulta neous lv on d isk 

• 	 High 'rwed rprovf>ry ol entr ip' from di>k ' Perd oi sor t" 
nw.:1ninglf''5 if ret rie val irom disk is slow our' pull ' 1n 
over 11 ppr st•c 1 

• 	 Tran't''" old fi le' over to our sy>tl'm ( LOOK! 
• 	 Lip ord!'r" · 'ub-<1lpha hPt 11ed" 

• 	 I "'' than 'i d1~1t L 1ps hav!' leading O's appended 
• 	 ~upporh 4 d1g1t Lips . Canadian zips, and for., 1g n .:lbbrt•v 
• 	 AMkup dd t.i. disk s ar!' Pasilv upda ted a s entr1 .. , are 

c r.. att'd . ..d 1ted, or >o rted extremely u;eiul' ~ 

• 	 Opt1ondl rpvpr,dl of n,ime abou t comm a 

• 	 PNm1ts teleph one. arcount. and or seria l numbPrs. etc 
• 	 Pnnt' on Pnvelop..s or on label s. 1 . 2 . or 3 across 
• 	 1p,t l.il'wl t>nu•k>Pl' prinlini< leb \ ou make hon1ontal a nd 

\l'rt" di .id1u,tnwnt~ .-.1th ea'e 
• 	 M.i.5ter printout o t •·our list in se,eral to rmars (not''"' .i 

reha'h nt the l<tbels ) extremelv uset u l 
• 	 St•le< ti ve printing by >pecii 1c zip s or bv z ip range 
• 	 fd1t1ng 1s simple and fa5t automatic search Bdtrh 

tran-i .. r of i>d1ted entries to backup di sks 
• 	 Optional ly prov ides for duplicate labels 
• 	 Deleted entr ies hd ve " holes " on d isk filled automatical ly 

and alph o rdt:>r i> st il l maintained' 
• 	 Sy,tPm ad justs to an y DOS . 
• 	 AutonMt1c " repl•a t" lt• aturc• tor ease oi entry 
• 	 Lndd .ind "scrol l" through entr ies on disk 
• 	 All labeb optlondlly suppo rt an " ATT ,..., ,. lmt> \\1th pro

v1,,om tor mult1plt• t•nt ri PI 
• 	 Plent\' oi U'e r dei1ned fip ld> \\ it h var1ou' opt1om tor 

simultaneously purging dnd splecting thP printout P\en 
allow' for mequc1l1t1es pov.ertu l and f'a\\ to Ll>t' 

• 	 All 0 'm address labels are replaced b\ easier to rt>.:idv O' 
• 	 Continuous display ot numbers of labels em elopes printed 
• 	 Each disk entr\ automat1call\ " remembers " ho.-. many 

mailings ha ve been made for that particular en tr\ (an 
be tied in with purge select 

• 	 Primarily written in BASlC for easy modd1(at1o n 
embedded machine code for those speed sens itive .:1rea1 

• 	 Extensive use of error traps (both operator and mac h1ne 
induced ) even recovers from a power failure during a 
printout! recycling on disk errors . 

• 	 Hatdware req uirements : 32K .. printer, and 1 or 2 dr ives 

..-See Llsr of Advertisers on page 354 

PROVEN QUALITY SOFTWARE 

FOR YOUR TRS-80* 


*Tandy Corp . Trademar" 

Sign [Supplied on tape only) $19.95 
Produce large (reduced 50% here) attention getting signs with your 
printer supports most keyboard characters will print multiple 
line, use a lone or inierface to your own BASIC program . requires 
1uq ovPr 1 &K and a printer . 

ftT!Tlfll fq.(((0.t.l. ·i-HHH1 1llU(((t1 ~U(..'(l'((I 
rrrrn·1· .t: ;< 	 ..• 1),) l,\_I " " ' 

!' ! ..... ,, " l l .•. (( 1 " " " ' 
( ( 1 f '!'.1'1.'+'-H 	 l ( '(( • " LL 11) " " ~u~'" ,,, •' 1-,'" r'f'ff'Ff'F'j:" ll i"( I ) ) 1.l,l t'.'):i(P. 

i"( I t-..:1 
' ,, .,, .~ ' ( ''" 

•_•) ( ( ,. " [( ' (>) " " '" ·i"1):rnru1 ~ (· 	 ((l'lff(l:11 \'(l,l'(.(\"t) " "':n 	 ~.V.lllll ·~ L " ·~ 

Prints out ca lendars (s creen or SUPER CALENDAR 
hardcopy] of individua l months of ( Supplied on ) 
year1 ranging from 158.1 to any tape only 519•95 
t ime in the future Standa.rd banker's holidays are 
noted Add1 t 1onally prints out large "graphics " type wall 
calpndars with memos under each day Use as a planning calen
dar with optional disk storage Requires 16K and a printer 

• (Disk)Footba 11 Scouting Report only $89.95 
Chdrge loc al high sc hoo ls and colleges up to $1000 per season 
ior these sophisticated reports Documentation manual avail· 
able alone tor $3 95 $2 00 shi in and handlin'T ' 

Loan Amortization ( Suppliedon) $29.95 
tape only 

Achieves p111 point accuracy with a built 1r1 calendar . This 
"iph"t1catPd progr.i.m produces an exceptionally professional 
look1n ~ printout t hat incl udes yearly summaries as well as 
" l.otal s-to-date" ... Several options for rakulat111g interest includ· 
1nll onP that pu shes the p.i.yment dare ahead to the next business 
ddy it the regu lar pay date falls o n a wPPkend or holiday. 
Hardware requirements: Model I or lll . 16K, and a rinter . 

lntprfaces to your own bas ic FAST SORT 
pro~ram s sort w ith the speed of and 

mac h1 ne codP hut with the con
 ALPHABETIZER
venience of ba sic Use. your disk 
to merge our short basic programs (ditk only) $29.95 
(;-.·1th pmhedded machine code) with your own basic program 
I ollo.-. simple instructions to set up a sort of string. integer. 
""!lie . or double precision arrays (also asct'nding or descending 
ordt>r 1 Also included 1; a ready to us.. basic progrdm (a lready 
mergt>d with the ORDER program) Use 1t to obtain a printout of 
<1lphabet1zed names 

Sample Sort Time' 
R "'l !or 1000 dbl prec number' 50 '~" I.or 5000 integers 
(Ou" 1; om· oi t he o nl v a lphabet1zer> that both ignore> non alph 
< hcrMtt:>rs and trea ts UPPN and lowN ( a~e .i.like ) 

·---------------------------------------

Mcmua' only for S<our loan A,mnr111dl 1nn "l11pt•r1 .1J1 ·nrl ,11 

Mdnua~ only tor Ml) fd,I '>ort & .l\lph form \i'lh•r 

M.a•''nK l•\t S'\l'>rel'll footbdll \1 o~J t t. 1,1.!n 

Model I • 	 M11tl~l 111 • 
Tota I (,o,dd S2 00 to• ~hrpp1ni & H•ndlrngl $___ _ _ 

Visa(hE"d: = COD -· C MC D 
Card ~o ------- --- ---- 

r>.ame ---------------- 
Address ________________ 

City . State. & Zip----------- 

PRECISION PROTOTYPES ,~ 63 
410 E. Roca Refugio, Tx. 78377 (512)526-4758 
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NEW PRODUCTS 


This product enables your Model I to run 
most of the CPIM software on the market 
and languages including Pascal, Fortran 
and Cobol. . 

Complete with documentation and 
CPIM 2.2, the Mapper costs $439 and is 
available from Omikron, 1127 Hearst Ave., 
Berkeley, CA 94702, (415) 845-8013. 

Reader Service ..- 583 

Problem Solving 

On the TRS-80 


Pocket Computer 

Problem Solving on the TRS-80 Pocket 

Computer by Don Inman and Jim Conlan, 
begins with a nuts and bolts approach to 
the machine's own form of Basic, its key
board and special features. 

Further instruction describes a range of 
practical and educational applications 
and exposes the multiple problem-solving 
capabilities of the Pocket Computer. 
Ready-to-run programs are Included for 
common data processing functions. 

The book, priced at $8.95, is available 
from John Wiley and Sons, 605 3rd Ave., 
New York, NY 10158, (212) 850-6497. 

Reader Service ..- 581 

For Personal Finances 
Perlin is a customized program ena

bling you to make periodic audits of your 
personal finance status. 

It allows foolproof and bombproof en
tries of your bank accounts, real estate 
holdings, stock and bond investments 
and more. Each category is automatically 
totalled and compared with previous 
audits to show your current financial 
status. Your entries are recorded on disk 
and listed on screen with optional 
printout. 

Perlin is supplied on cassette for 
transfer to your disk for the Models I and 
Ill. It is priced at $11 .95 and is available 
from Shirley Software, Box 417, Old 
Greenwich, CT 06870. 

Reader Service ..- 569 

One Key Loading 
ONEKEYl1 loads any of the 96 possible 

runable programs listed in a TRSDOS di
rectory with a single keystroke. Arrows 
are used to roll tiles up or down as if they 
were on a continuous loop. Hitting Enter 
selects the program and one key can be 

used to load, run, kill or return to System. 
The screen format is exactly like the 

TASDOS directory. The top lines of col
umn headings and bottom line of granule 
and extent information remains station
ary while files scroll up or down in be
tween. ONEKEYll updates itself automat
ically, no tilespec typing is required, and it 
operates in machine language. 

Avail.able for the Model II on disk for $40 
from Hugh Roberts, Box 158, Linn Grove, 
IA, 51033. 

Reader Service ..- 560 

Drive Control Unit 
Optronics Technology has introduced a 

product for eight-inch floppy-disk users 
which provides automatic on/off control 
for the drive motor. This eliminates noise 
from the drive unit as well as significantly 
reducing media wear. 

The Drive Control Unit (O.C.U.) is de
signed for easy installation and has con· 
nectors which allow it to fit within the 
drive assembly in series with the drive 
motor. During drive access, the motor is 
energized at zero-crossing for low noise 
and turns itself off after eight seconds 
(adjustable) of idle time. 

The unit is available in kit form for 
$18.95 or assembled for $29.95 from Op· 
Ironies Technology, Box 81, Pittsford, NY 
14534. 

Reader Service ..- 599 

The Simple Switch 
The Disk-Tape Exchanger utility pack

age allows transferring machine-lan
guage programs from disk to tape or from 
tape to disk. 

Two programs are included in the pack
age. TMDisk allows placing machine-lan
guage tapes on disk without conflicting 
with DOS or Disk Basic. SYSDump allows 
placing "ICMD" disk files on tape. 

The Disk-Tape Exchanger is available 
from Instant Software Inc., Peterborough, 
NH 03458, (603) 924-9471 . It retails for 
$24.95. 

Reader Service ..- 591 

Computer Software 
The Giant Book of Computer Software 

begins with the fundamentals of comput· 
er languages assuming the reader has no 

The Optronics Drive Control Unit 
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We're notsoft on software 

Data resources continues 
its commitment to profes
sional quality TRS-80® soft
ware with the Silver Edition 
Software Series ...selected 
orograms from talented 
and popular authors. 

Data Resources 
New subsystems for Aids Ill 
AIDS FILE EDITOR 
Allows you to update and edit records in 
AIDS data fi les without loodl ng the file into 
memory. Now you con change a single 
record in a malling list quickly and easily 
with random access selection. 
MODEL I .. . ... ....... .. . . ... . . ... $24.95 

AIDS DATA ENTRY MODULE 
Designed for Inputting data d irectly Into 
AIDS Disk files. Fields may be fixed to repeat 
the same data. The key-in rout ines are 
improved In speed. Doto can beadded to 
the end of an existing file or a new file can 
be created. no more than 255 key-strokes 
con be lost. 
MODEL I. . . . . . , . .. ... . $24.95 

AIDS DISK SORT 
Designed for files that are too large to sort 
"In memory" with AIDS or for when you 
don't want to wait while AIDS loads the 
records. Records are physically rearrang
ing on disk. 
MODEL I . . . . . . . . . . . . . .. $24 .92 

AIDS SYSTEMS 
BY META TECHNOLOGIES 
MTC AIDS Ill 
This easy to use system allows even a 
novice TRS-80 user to c reate data files 
custom configured for many oppllcotions 
from cash flow analysis and financial jour
nals to price lists and record keeping. It 
requires NO PROGRAMMING and is com
plete with features for adding. deleting, 
sorting. updating and printing . 
MODEL I or Ill .. . .. .. . ......... .. . $69.95 

MTC CALCS Ill 
Performs numeric calculations of data 
contained in AIDS files. Ideal for financia l 
applications. 
MODEL I or Il l ... .... .. .. ... .. .... $24.95 

MTC CALCS IV 
The same features as CALCS Ill with more 
powerful formulas and the ability to store 
report formats. 
MODEL I or Ill .. .. .. . ... .......... $39.95 

MTC MERGE Ill 
Combines up to 14 AIDS data files into a 
single file. Duplicates may optionally be 
purged, and sorted order of records is 
maintained. 
MODEL I or 111 • • . . . • • • . . . . •. $19.95 

INTERACTIVE BUSINESS 
SYSTEM INVENTORY CONTROL 
By Tom Wiii iams 
The Interactive system for Inventory control 
offers the small manufacturing business 
savings In the thousands of dollars In re
duced staff and accounting costs. Here's 
how It works.. . 
When an Invoice Is typed: 
• 	 the customers name and both ad

dresses are obtained from the CUSTOM
ER LIST fi le. 

• 	 the company data is obtained from 
the COMPANY DATA file. 

• 	 the product data is retrieved from the 
INVENTORY CONTROL file. 

• 	 the INVENTORY CONTROL DATA file is 
updated by the invoice. 

• 	 the SALES DATA file is updated by the 
Invoice. 

• 	 the Invoice is automatically entered in 
the ACCOUNTS RECEIVABLE file. 

The results are: the invoice is typed, cus
tomer data is gathered. items purchased 
are listed. multiples extended. Invoice to
talled, d iscounts computed.shipping costs 
added. Interest added for late payers and 
data is entered in inventory control, sales 
data fi le and in accounts receivable . .. In 
about 50 seconds without mathematical 
or posting error. 
For Model I or Ill . . . . . . . . . . . . . . . . $500.00 

B.T. ENTERPRISES 
UNITERM/ 80 
By Pete Roberts 
This is the state-of-the-art in communica
tions software. It configures itself for either 
Model I or Model ill and con be used with 
any standard modem. both RS-232 and 
Bus-Decoding. Especia lly designed to use 
the extended commands in NEVvDOS/ 80, 
but ful ly compatible with all major DOS 
systems. 
For Model I and Ill. ... . .. .. ..... .. $89.00 

THE FLOPPY DOCTOR 
By Dave Stambough 
FLOPPY DISK/ MEMORY DIAGNOSTIC pro
grams are designed to thoroughly check 
out the two most trouble prone sections of 
the TRS-80, the disk system (controller and 
drives) and the memory arrays. 
MODEL I... . . . . . . . ....... . . . . $24 .95 
MODEL Ill ... ............ . .... .... $29.95 

NEWDOS/ 80 Version 2.0 
for MODEL I and Ill 
The hottest Disk Operat ing System is now 
available in its latest version. This is the ONE 
from Apparat. Inc.. the people whose sys
tems have made the TRS-80 the reliable 
computer . . . . .... .. ... $149.00 

SPECIAL 
AIDS Ill Super systems 
AIDS Il l & CALCS Il l & MERGE Ill 
MODEL I or Ill . . . ..... . ... $99.95 
AIDS Il l & CALCS IV & MERGE Il l 
MODEL I or Iii . . . . . . . . . .. $109.95 

ANSWER .. . . .... . . ... . . . .. $249.00 
By NABS 
Answer . . . a new type of information or
ganizer. Utilizing the d irectory principle. 
Answer solves Information problems by 
creating simple forms enabling you to put 
information where it should be or In many 
different places at the same time. 
Answer. . . lets you organize almost any 
type of information in many different se
quences and lets each information group 
grow to almost any size. It Is able to 
connect the Information on hundreds of 
diskettes. You can solve many problems 
yourself ...without programming skil ls. 
• 	 Split screen design 
• 	 Multiple records on screen 
• 	 On-screen form creation 
• 	 Multi- level menu driven 
• 	 Compound data base 
• 	 Variable length random access 
• 	 25 Key fields plus . .. 
• 	 Supports 1-4 d iskette drives 
• 	 Interactive editing 
• 	 Record lock-out 
• 	 All keys equal. 

MODEL I 
DOUBLE DENSITY PACKAGES 
NEVvDOS/80 Version 2.0 

and the LNDOUBLER. . . . . . $219.95 
DOSPLUS and the LNDOUBLER ... $169.95 
Everything you need to convert your TRS
80 Model I, to run double density. Com
plete with software, hardware. and Instruc
tions, installs in minutes with no soldering. 
wiring or cutting. 
LNDOUBLER Alone . .. . . . .. . . .. . . S 139.95 

DOSPLUS 
for MODEL I and Ill .. . . . ... . ...... $99.95 
DOSPLUS g ives you more of what you buy 
an operating system for. Speed and relia
b ility without sacrificing simplicity and 
power. If you need extra power without 
extra wait, then you need DOSPLUS! 

Data 
Resources 
304 Elati 
Denver, CO 80223 
(303) 698-1263 

To order call toll free. 

15(800) 525-8394 v 

Mastercard and Visa welcome 
Checks · COD - Money Orders also 

accepted 
Orders shipped UPS free. 
Colorado residents add 6% per 

cent sales tax 
Attractive discounts to dealers 

1981 DATA RESOURCES CORP. AIDS Ill", CALCS 111·, MERGE Ill", ARE 
TRS·80 IS A TRADEMARK OF TANDY TRADEMARKS OF 
CORP. METATECHNOLOGIES 

Prices In effec t April 1, 1982 to May 1, 1982 and subject to changes 



''You Don't Have to be 
to Give Your TRS-80 

data 


Just Pick Op 

WINCHESTER 

TRS 
ADD 6.3 MEG TO 38 

VR Data has grown with the 
microcomputer industry for over 
ten years. 

We've based our success on 
producing quality products, always 
on the leading edge of the 
technological revolution. 
Our designs are tested, re-tested, 
and "burned in." We are so sure of 
our quality control, we offer you a 
120 day warranty including full 
coverage of parts and labor. 

Warren G. Rosenkranz VISA' 
President VR Da ta Corporation 

since 1972 

Call Toll-Free fGll·I] 
800-345-8102 

777 Henderson Boulevard N-& 
Folcroft, PA 19032 I 2151 '161-5300 in PA 215·461-5300 
ALL VR DATA PRODUCTS CARRY A 120-DAY 
WARRANTY INCLUDING PARTS & LABOR 
Published prices reflect cash discount. All prices are subject to 
change without notice. TRS-80 and TRSDOS are trademarks of 
Tandy Corp. DISK Il l is a trademark of VA Data Corp. 

8:30AM·7PM E.S.T. Mon.-Fri., Sat. 10AM·3PM 
CABLE "VRDATA" TELEX 845-124 
Phone or write to order direct, or for name of your 
nearest dealer. 
If you don 't see it advertised call us and ask for it. 



a Genius, or Croesus, 
Additional Capabilities, 
the Phone.'' wARREN RosENKRANz, 

HARD DISK FOR 
-80™ 
MEG TO YOUR TRS-80 
VR DATA WINCHESTER HD 
SUBSYSTEM FEATURES: 
• 	 TRSDOS Compatib le Operating System 
• 	 State-of-the-Art Circuitry 
• Fu ll Cal ibration, Test and Burn-in 
• Up to 4 drive configu ration 
• Heavy duty Power supplies 
• 	 Warranty-120 days-parts & labor 
• 	 115/230 VAC, 50/60 Hz. 

6.3 MEGABYTE WINCHESTER 
(external) HARD DISK SUBSYSTEM 

~~:hDg~~s~~ss $3195 

Optional Winchester 

Subsystem Configurations: 
9.5 MEGABYTE 	 $3695 
19.0 MEGABYTE $4295 
2 x 6.3 meg drives $4695 
2 x 9.5 meg drives $5395 
2 x 19.0 meg drives $6795 

MODEL Ill 

COMMUNICATIONS 


HERE NOW: COMING SOON: 

VR·RS232C $90.00 D-CON $299 

Direct Replacement For Integral Modem, 

R.S. RS232, Fu lly Tested NEEDS NO RS232-Di rect 
& Burned-In, Easy Connect, Programmable 
Installation , 120 Day Dialing, AUTO 
Warran ty, Programmable ANSWER/ORIGI NATE, 
Pinout. Prototype Area Easy Installation 

PRESIDENT OF VR DATA 

DISK Ill 

100°/o Compatible 


COMPARE AND SAVE 

Model Ill Disks 
Complete Business System includes: 
48K TRS-80™ Model Ill , Disk IWM..2 
Drive System, TRSDOS $1882 
and Manual 

DISK Il l Single drive assy. 1 	 $599 
DISK Ill Two drive assy. 	 $864.00 
DISK Ill Assy. w/out drives $435.00 
TRSDOS™ & Manual 	 $21.90 
DOSPLUS $149.00 
LOOS $129.00 

External drives (3&4) 	 $275.00 ea. 

40tk 2 sided floppy (optional) add $120.00 

80tk 1 sided floppy (optional) add $120.00 

80tk 2 sided f loppy (optional) add $240.00 


'DISK Ill single drive assembly includes: one 40 track 5 '/•" double 
density drive, power supply, control ler, mounting hardware, 
applicable cables, and manual. · 

VR Data's DISK Ill features: 
• 	 Completely compatible with TRSDOS 
• 	 State-of ·the-art circuitry 
• 	 Fully tested , calibrated & burned-in 
• 	 Up to 4 drive configuration 
• 	 Warranty 120 days-100% parts and labor 
• 	 Installation with simple hand tools 
• 	 Optional 80 tk and 2 sided drives 
• 	 READ 40- Pgm. to read 40 tk. Diskettes on 

80 tk. Drives $25.00 

MODEL I/Ill Other Products Peripherals 
External Drive 
w/PS & ENC $275 

DISK & MYSTERIES BOOK 
BASIC & MYSTERIES BOOK 
NEC Ribbons (min. 6) 

$22.50 
29.95 
5.95 

Epson MX-80 w/GAAPHTRAX 
Epson MX-80FT 
Epson MX-100 
Centronics 739 

$595.00 
615.00 
800.00 
700.00 

Fu lly Compatible, 
Easy installation 
80 tk or 2 sided 

120 day warranty, 

$419.00 

C Itch Ribbons 
Epson Ribbons MX-80 
LOOS Operating System 

5.95 
12.50 

129.00 

CENTRON ICS 704 
C ITOH F-10 40 cps 
Tractor 

1749.00 
1695.oo 
200.00 

80 tk & 2 sided $549.00 DOSPLUS Operating System 149.00 Printer cables 25.00 
LEXICON MODEM 125.00 



NEW PRODUCTS 


knowledge of programming whatsoever. 
The contents include: an introduction 

to computer languages, beginning 
through advanced programming tech· 
niques, electronics and antenna program· 
ming, ham radio operating programs, RT· 
TY and SSTV programs, games, and more. 

The book is available from Tab Books 
Inc., Blue Ridge Summit , PA 17214, (717) 
794-2191 . It costs $21.95 hardbound, 
$13.95 paperback. 

Reader Service ...- 593 

Copy-Tape 
Copy-Tape is a utility program used to 

duplicate Basic or System tapes on the 
Model I and Ill. 

On the Model Ill, Copy-Tape also con· 
verts 500 baud to 1500 baud and vice ver· 
sa. This utility program has menu-driven 
options including one which advances the 
tape for your convenience. Copy-Tape 
allows scanning through memory and 
viewing the ASCII code of the program 
you duplicate and a verify command 
makes it possible to check tapes for 
validity. 

Available for the Model I, Level II and 
Model Ill with 16K. The guaranteed 
cassette tape sells for $9.95 and is 
available from David Modney, 4144 N. Via 
Villas, Tucson, AZ 85719, (602) 293-5186. 

Reader Service ...- 584 

Educational Software 
Testrite stores test items and gener

ates customized tests suitable for all 
grade levels from the middle elementary 
through college and technical schools. 
Testrite allows teachers to efficiently 
maintain curricula referenced test item 
files. 

Test items from any discipline may be 
entered, edited, selected and printed as 
classroom ready tests and study guides. 
Whole files, portions of files or selected 
questions may be used to print a single 
test. Large exams may be created from 
multiple files. Questions may be printed in 
either multiple choice, true/false, match
ing and completion. Numbering options, 
customized titles and user edited test 
taking instructions give the program 
flexibility . · 

Versions are available for the Model I, Ill 
and for the Model II with CP/M for $139 
from Class 1 Systems, 17909 Maple St., 
Lansing, IL 60438, (312) 474-4664. 

Reader Service ...- 570 

[ ' 

The Quietline 6 

Quietline 6 
Quietline 6 is a power-line conditioner 

for electronic applications which contin
uously monitors your ac power source, 
protecting sensitive equipment from 
power-line interference and surges. 

This product plugs directly into a stan
dard wall socket, converting it to six fully 
protected outlets. When detected, surges 
and interference are purged from the 
power line by the activation of protec
tive circuitry. Interference is also pre
vented from contaminating the ac power 
line when noisy electrical equipment is 
plugged into the unit. 

The conditioner is available for $39.95 
from BWJ Technology Inc., Box 6214, Ar
lington, TX 76011. 

Reader Service v 552 

Data Ace 
Data Ace is now available for Models I, 

II, and Ill. 
This product combines a Data Base 

Management and Operating System , a 
conversational Data Definition Language 
(DDL), an interactive Query Language 
(DIL), a Block Structured programming 
language for easy development and a full 
screen text editor to create and maintain 
programs and procedures. The combina· 
tion of these features enable the user to 
automate a business rapidly to the exact 
requirements needed. The Model I and Ill 
version include MMSFORTH. The Model II 
offering is supported with a General Ac
counting Package. 

Data Ace runs on Models I and Ill with 
48K. This version costs $375. It also runs 

on the Model II with 64K, an expansion 
box, at least one drive and a printer. The 
price of this system is $1350. The package 
includes a utilities disk, a demonstration 
disk, two systems disks, and both vol· 

. umes of the Users Guide. 
For additional information , contact 

Computer Software Design, Inc. , 1911 
Wright Circle, Anaheim, CA 92806, (714) 
634-9012. 

Reader Service ...- 568 

Speaking Pascal 
Speaking Pascal: A Computer 

Language Primer is written in concise 
mathematical language. The text requires 
no technical background or previous pro· 
gramming experience on the part of the 
reader. 

The author employs top-down struc
tured analysis and ke;' examples to illus· 
trate new ideas. Readers are encouraged 
to construct programs in an organized 
manner for complete understanding. 
Elementary and complex data types are 
covered, as well as the use of control 
structures, procedures and functions. Ex· 
tensive artwork, illustrations, and exer
cises at the end of each chapter are 
included. 

For more detailed information contact 
Hayden Book Co., 50 Essex St., Rochelle 
Park, NJ 07662, (800) 631-0856. 

Reader Service ...- 572 

Epset 
Epset is a set of files that enable users 

of the Epson MX-80 printers to set CPI, 
column width, line spacing, and do printer 
test runs under direct control from the 
keyboard of their terminals without hav· 
ing to write software programs. 

The disk includes a series of nine files, 
eight of which are tor testing the printer's 
accuracy in printing its entire set of ASCII 
characters including numbers, upper and 
lowercase alphabets, punctuation, and 
graphic blocks in column widths of 10 to 
80. The eighth file provides a menu for in
stantaneous selection and configuration 
of the MX-80 for combinations of CPI; 
single, double, and emphasized strike; 
and line spacing. 

Written in PUI 80, Epset is available for 
systems running CP/M with 32K from Suc
cess Analysis Corp., 743 Holly Oak Dr., 
Palo Alto, CA 94303, (415) 494-2613. 

Reader Service v 573 
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NEW PRODUCTS 


Reference Sheet 
A Reference Sheet containing all the 

ZBO mnemonics for Opcodes 0-255 identi
fied in decimal, hex and octal for iden
tification is now available. 

Included are ASCII code identification 
of printer control codes, keyboard charac
ters, graphics codes, space compression 
(tab) codes, as well as Basie's reserved
words token codes. 

In addition, the Reference Sheet con
tains four number-base conversion tab les 
in powers of 2, 16, 2-to-16 conversion, and 
hex-to-decimal. 

The Reference Sheet is free to anyone 
sending ABS a #10 SASE indicating if for 
Model I, Model II, Model Ill. Write to ABS 
Suppliers, 3352 Chelsea Circle, Ann Arbor, 
Ml 48104. 

Reader Service ..- 553 

High Yield Ribbons 
A new NEC high-yield multistrike ribbon 

cartr idge is now being marketed. With the 
addition of a new gear ratio system and by 
using a five-overstrike formula multistrike 
ribbon, approximately 100,000 additional 
characters have been added to t he ex
isting NEC cartridges. A total average 
yield of 325,000 characters per cartridge is 
now possible. 

Aspen Ribbons is also marketing stan
dard NEC Multlstrike ribbons in blue, red, 
green and brown, in addition to black. 

Contact Aspen Ribbons Inc., 1700 N. 
55th St., Boulder, CO 80301, (303) 
444-4050. 

Reader Service ..- 571 

The GEAP lnkslinger 
The GEAP lnkslinger enables print ing 

with a library of different character sets or 
creating your own lettersets, character 
fonts or graphics for unique correspon
dence. The characters are created using 
an Epson MX-80 or 100 with the Graftrax 
option. The GEAP lnkslinger provides the 
programming to print bit image graphics 
and the fonts, you just type in the text and 
give a Write command. 

The package includes the tools used in 
creating lnkslinger letters allowing non
programmers to modify the letters or 
create their own lettersets or type fonts. 
Once letters are created they may be 
printed, stored on disk, or reedited at a 
later time. In addition, other types of artis
t ic drawings may be created including 

ABCDEFGHIJKLMNOPDRSTUVWXYZ 

ABCDEFGHIJKLMNOPQRSTUV 


ABCDEFGH IJK LKNOPQRSTUVWXYZ 

ABCDEFGHIJKLMNOPQRSTUVWXY 

Sample GEAP lnkslinger lettersets 

custom logos or graphs. Using a "tile" 
concept, full page drawings can be creat
ed. Print time options allow the manipu
lation of the bit images into different 
forms including a magnification option. 

The lnkslinger requires a Model I or 111 , 
48K and at least one disk drive and the or
iginal GEAP 48K disk vE:rsion. Int roduc
tory price is $29.99 from J.F. Consult ing, 
74-355 Buttonwood, Palm Desert, CA 
92260, (714) 340-5471. 

Reader Service ,.,. 570 

Data Loggi ng With 
the Pocket Computer 
The Protean Scientific PTA Interface 

allows using the Pocket Computer as a 

portable data-logging device. It transfers 
your data quickly and easily to a desk
top unit. 

The Interface reads Pocket Computer 
data tapes into a Model I or Model Ill. It is 
connected directly to tne computer's 
cassette recorder cable and need not be 
removed during normal cassette opera
t ion. An LED flashes to indicate when 
data transfer is taking place. The unit is 
battery operated and designed for low 
power consumption. 

The PTA Interface reads both alpha and 
numeric data. Its format allows loading 
data files as they occur on the t ape or 
searching tor data files by name. You can 
load complete files or specify the number 
of memories you want transferred. Check
sum errors are reported to identify in
valid data. 

The package includes the interface, a 

The Protean Scientif ic PTR Interface 
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EPSON 

PRINTERS & ACCESSORIES 

If you buy your EPSON somewhere else you'll probably pay too much' 

Common Feature• of the MX80, MX80FT a MX100 Pr1nteni 
• ~ characters per second • Tractor/pin teed paper flow 
• Replaceable print head b_y user • Extreme reliability
• User programable from BASIC • 12 type fonts un<fer sottware control 
• BHlirecllonal logic seeking printhead • 9x9 & 9x18 matrix 
• 96 ASCII characters • • Programable form feeds 
• Pr'!?ramable tabs lvert.lhorz.) • Compressed /expanded letters 

• Parallel interlace standard 
'. ~:1f!t~s~8~~:eons • Double strike & emphasized modes 

MX80 ....The Printer that started it all. All ol the above features plus extreme ease of use. 
CompleteTRS80 block graphics set as well as user selectable inlernational symbols . Gives 
correspondence qualrty printing in several user selectable modes . Dip slt'itch ~ins may be 
set for dedicated applications . Complete forms programability from BASIC softlt'are. 
MX80FT ...All the features of the MXOO but wilh FRICTION feed as well for the use of 
single sheets of paper or roll paper. An exceptional buy tor the user needing the single sheet 
capability. In the compressed mode 132 cllaracters can be printed across t.he width ot apage
which means it can be used for any printouts that normally need a 15 inch wide printer 
MX100 ... An exceptional printer with a extra quiet printhead and extra heavy dut.Y 
construction forthe intense use of abusiness environment. Does not have the TRS80 graphic 
blocks but comes standard with Bit-Image graphics which allow the user control of 
individual dots for designing specialized graphs. symbols . etc . A best buy for business use. 
MX70.... For the budget minded a excellent entry level printer. It has most ail of the 
features mentioned above including Bit-Image graphics in place of the TRS80 graphic blocks 
set. The Printer is unidirectional only. Expandable text can.be printed but not compressed. 
Only single density printongs 1s supported on the MX70. An 1nexpens1ve heavy duty p11nter. 

BEST price• on Epson Printers 
All Printers & accessories In STOCK nowm 

EPSON ACCESSORIES, INTERFACES & CABLES 
GRAPHTRAX 80 oplion (bit-image/ italics).$79 

CABLE Modell intertace & Model Ill ...... .....SJS 


S25 if purchased with EPSON printer 

CABLE & INTERFACE to Model I keyboard . $85 

APPLE intertace &cable... ... ..... .$89 

GRAPPLER Apple hi resolution graphics ..SCall 

IEEE intertace & cable (CBM/Pet) ............$79 

ATARI cable (must have 850 interface) .. ....SJS 

SERIAL RS232 2k buttered int. card ... ...$149 

RS COLOR compute r to Epson card l cable..S59 


RIBBONS AND CARTRIDGES IN STOCK NOW 

$CALL 800-433-5184 

EPSON PACK 2 - GRAFTRAX 
version tor MX80. OOFT & MXtOO. This 
package includes updated ~ersions of 
modules in original Epson Pack A screen 
oriented BIT IMAGE GRAPHICS generator util· 
ty is provided . Create your special 
characters. symbols . etc . directly on your 

PRINTERS 
LETTER QUALITY 

Del1y Wheel I Splnwr1ters 

C. ITOH F-10/40cps $1595 
DAISY WHEEL II RS $1695 

NEC SPINWRITERS 
3510 RS232 $1795 
3530 Centronics pa'lel $1795 
7710 Read Only $2375 

7710 RI O w / tractor $2575 

7720 kybd w / tractor $ 2750 
7730 R/ O parallel $2375 
7730 R/ O par.w / tract. $2575 

DIAB LO 630 R/ O $2350 

TEXAS COMPUTER SYSTEMS 

Offers Lowest Prices on 

""::::;::::;::::~~~~*MODEL II 64k .................. .. ....$3248 
MODEL 111 Drive Expansion ...$995 

· MODEL 112 Drive Expansion ..$1495 
MODEL 113 Drive Expansion .$1995 
Radio Shack HARD DISK......$3995 
TCS 1 Drivelsinglecabinet..... $849 
TCS 1 Drive/triple cabineL ..$949 
TCS 2 Drive/triple cabinet...$1424 
TCS 3 Drive/triple cabinet...$1899 ..•••lill•••••.. TCS uses original Shugart drives 

CORVUS MODEL 16 1 Orive...............$4499 

HARD DISKS MODEL 16 2 Drive...............$5199 
DT-1 DATA TERMINAL...........$629 

CALL FOR PRICES $$$$$ ..___lll!!!l~l!m!llllll!llll·-.. 
Add 5, 10 or 20 megabytes of storage to your TASSO, Apple, Atari, 
Heath, Zenith, lntertec, IBM, S-100 and many others. One or sev
eral computers can share a hard disk. Get simultaneous access to 
data for multiple users . Available NOW at SUPER SAVINGS! 

DEALERS•••You can buy CORVUS from us for leH. Call A SAVE. 

COLOR COMPUTERS 
Orginal mfg warranty on these items: TCS 180 day Limited ...arranty on TCS items: 

4K Level L ...... ..- ........ ....... $308 16K Level L .... ... ... ............m9 

16K Level l.. ...... ..................S439 16K Extended Basic.. ... ..... .... 39 

16K Extended Basic .. .. ...........n!9 32K Extended Basic.............. 99 

32K Extended Basic .. . ........... 569 32K Up[rade Kit (TCS) ..... .....$79 


monitor and then send to printer Printout in- Color Disk 0...$499 Disk 1... 9 EPSON/COLOR Int& cable .....$59 

cludes code to generate 11_raphics and will It-•••••••••••••••••••••••••••..save needed co<fe as BASIC program line to 
disk . Then MERGE these into your BASIC pro 
gram. Also demo programs showing use of 
Bit-Image graphics. Full documentation. 
INTRO SPECIAL: $24.'5 with ptlnter or 
GRAFTAAX. $34.85 ..,..,..ely. $7.50 for 
upd8te of old Epeon PKk 

MODEL Ill SYSTEMS The following come with quality TCS 

The following with Radio Shack Warranty 


Model Ill 16k........... ........... $818 

Model Ill 32k . $918 

Model Ill 48k....................... .$1018 

Model Ill 48k 2 Orives RS232 .$2049 

MODEL Ill DISK 
~6H~~·o~tiR"8~:~to~~i~t'do1~&f;~:~:~ 
glass epoxy board and gold plated contacts in 
our TCS u;stems . me linest switching 

~~w:i~:in::L~~';;~~~~ a~~.fo0w~~i 
has slo!ted holes for easy installation o! the 
drives and includes all lhe power and data 
cables necessary to install the controller. 
drives and power supply 

memory and our own 180 day limited war· 

~~n~~u~e~ ~:~~~~Yin~:,~~,c~~:;;:;'o~e~r._ns 
MODEL ltl 16k TCS..........$788 

MODEL Ill 32k TCS......... .$818 

MODEL Ill 48k TCS...........$848 


EXPANSION KITS 
Our DISK DRIVES are made by Tandon the 
same company tllat makes the drives used by
Radio Shack . These drives are 40 track. 
double density . 5 millisecond steppin11_ rate 
an.d are fully burned in for 48 hours These 
drives have the same specilications as the 
drives used by Radio Shack No soldering or 
modifications to existing circuitry is 
necessary. The following kits are avaifable: 

$2850 ........______.......................... 

OUME 9/35 R I O $1850 
OUME 9/ 35 keyboard $1950 
OUME 9/45 limited $2295 
QUME 9 / 55 limited $2395 

DIAB LO 630 keyboard 

KIT 1 Controller, Power Supply a Mounting H•rdw•re............... $379 

KIT 2 Controller, Po-r Supply, Hllrdw•re a 1 Oh• 011ve ........... $5115 

KIT 3 Controller, Po-r Supply, H•rdw•re a 2 Oh• 011-............. $118 

KIT 4 One Tmndon Olmll 011-.e (b•re drive only)............................ $218 

KIT 5 18K ot High Ou•llty TCS M9mory chips............................. $48.115 

KIT 8 32k ol High Ou•llty TCS 119m0f}' chlps.............................. $79.115 


MODEL 111 48k 2 DISK DRIVES $1795 
Above KIT fully assembled. with 48 hour burn-in test & 100 day TCS Limited Warranty!! 

LINE PRINTERS HIGH RESOLUTION MONITOR 

CENTRONICS 6080/ 81 NEC green monitor $179 
600 lines per minute high NEC color monitor $349 
speed band printer. For ser

ious business applications.••••••••••••••.. 
6081 standard $7676 

ALTOS COMPUTERS $CALL6080 quietized cabinet $6399 

For las t ef11c1 en t service. Heart of we can air fre ig ht 1rom Dallas 

TEXAS COMPUTER SYSTEMS 
P.O. Box 1327 Arlington, Texas 76004-1327 

...Ar Toll Free Number 800 433-5184 ,... 59 

~ Texas Residents 817 274-5625 
~~rc'kei~1~~~Vo~~~:\1ecc~W.e~:s~8~~~,~~~ '. ~~ce~aiu~jt~~f-~tat~lla~e~a~~ a;Jd t~,e 
Call for Visa / MC card prices . • Many items shipped FREE. Call !or quote. 
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cassette tape with Assembly-language MX· 100 printer and Graftrax as an output 
and Basic programs, and manual. The device , this curve- plotting program 
software requires 16K, 32K or 48K of creates graphs with a resolution of 480 by 
memory. The package is priced at $99.95 192 dots. 
and is available from Protean Scientific, Autoplot is written in Disk Basic and 
Route 13, Lincoln, NE 68527. enhanced by machine-language routines 

Reader Service ,,,, 565 	 in high RAM. Data points are entered with 

a small user-written Basic subroutine. By 

selecting options, you can override the 

automatic scaling of the axes, plot con

tinuous curves or separated markers,
Stock Trackers 
choose linear or logarithmic presentation, 

A new generation of Stock Tracker pro request a grid overlay, compute 
grams for the Model I and Ill are now derivatives or integrals, plot more than 
available. one curve, or select from four different 

Modules include comprehensive graph· print sizes and formats. 
ics, data editing and several new reports. The package is available for the Model I 
A new trading logic is featured for direct and Ill (4BK, 1 disk drive) for $79.50. For 
integration with the optional companion more information, contact Menlo 
program, Market Tracker. All programs Systems, 3790 El Camino Real, Palo Alto, High Contrast Electron Sensitive paper. 

and subcommands are list selectable, in· CA 94306, (415) 327-7424. 
Contact Dennison Manufacturing Com

elude extensive error trapping, execute Reader Service .,- 550 
pany, Technical Papers Division , 300 

faster, and can be repeated or aborted. Howard St., Framingham, MA 01701, (617)
The program requires 48K and one disk 879-0511 . 

drive. They retail for $285 and may be pur Reader Service ,,,, 590 
chased through H & H Trading Company, High Contrast 
Box 549, Clayton, CA 94517, (415) Electrosensitive Paper 
672-3233. 

Reader Service ,,,, 567 A whiter matte finish is now available 
with Dennison Manufacturing's Electro The Coupon Shopper 
sensitive paper for non-impact printers. The Coupon Shopper keeps organized 

By combining a white matte surface fin records of redeemable coupons. 
ish with black undercoating a contrast is The program stores up to 99 coupons, Automatic Curve produced for high legibility . The paper can their brand names, values, and expiration 
be ordered in all standard plus customPlotter 	 dates. Coupons can be added and deleted 
printer sizes. Perforated paper, a variety of as necessary. This product also prepares 

Autoplot provides high-resolution 	 colors, pressure-sensitive adhesive for shopping lists from the program's 160 
graphics capabilit ies for Model I and labeling, and other options are also grocery items (20 additional items may be 
Ill owners. Using an Epson MX-80 or available. added by the user). When preparing your 

shopping list a symbol appears next to the 
items you have entered a coupon for. After 
preparing the shopping list, coupon 
deductions are totalled up at the bottom 
of the screen. 

This program is available on cassette 
for the Model I and Ill, for $9.95 by con
tacting V. Bertrand, Box 217, Wallingford, 
CT 06492. 

Reader Service ,,,- 564 

TextPro For 
the Color Computer 

TextPro is a complete text editor and 
text processing program for the Color 
Computer. 

The entire program utilizes only 6K of 
memory including the tape, screen and 
keyboard buffers. Its fast editing and pro
cessing is compatible with Basic ASCII 
formatted tape and disk files. 0 5 10 15 The editor itself includes 24 commands 
including string search and replace, line 

-10 -5 
Sample Autoplot graph. 
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Wayne Green Books 


a complete 
worctl)rooes;p.g 
system in kii 

~· 

Lu m Olglt.t ' l; lect rnnic1 
Whil~ BuUd•na Yo ur O ""·n 
Co mp-..ted 

· TRS-BO 1s a trademark of 
Rad io Shack Divos•on ol Tandy Corp. 

TEXTEDIT-A Complete Word Processing System in kit form 
by Irwin Rappaport 

TEXTEDIT Is an inexpensive word processor that you can adapt to suit your needs, 
from writing fo rm letters to large texts. It is written In modu les, so you can load and 
use on ly those portions that you need. Included are modules that perform: 
-right justification 
-ASCII upper/lowercase convers ion 
-one-key phrase entering 
-complete ed itorial functions 
-and much more! 
TEXTEDIT is written in TRS-80· Disk BASIC, and t he modu les are documented in the 
author's admirabl y clear tutorial writing sty le. Not only does Irwin Rappaport explain 
how to use TEXTEDIT; he a lso exp lains programming techn iques implemented in t he 
system. 
TEXTEDIT is an inexpensive word processor that helps you learn about BASIC pro
gramming. It Is wr itten for TRS-80 Models I and Ill with TRSDOS 2.2/2.3 and 32K. 
'TRS-80 and TRS DOS are trademarks o f the Rad io Shack Division of Tandy Corpora
tion. BK7367 $9.97 ISBN 0·88006-050·6 Disk Available DS7367 $19.97 
Annotated BASIC-A New Technique for Neophytes. 

BAS IC programm ing was supposed to be simple-a beg inner's programming 
language wh ich was so near to Eng lish that it could be easily understood. But. in re· 
cent years. BASIC has become much more powerful and therefore much more dif
ficu lt to read and understand. BASIC simply isn't basic anymore. 

Annotated BASIC explains the complexit ies of modern BASIC. II includes corn· 
plete TRS-80 • LevP I II BASIC programs that you can use. Each program is annotated 
to exp lain in sbp-by-step fashion the wo rk ings of the program . Programs are 
flowcharted to assist you in fo l lowing the operational sequence. And - each chapter 
includes a description of the new concepts which have been introduced. 

Annotated BASIC deals with the hows and whys of TRS-80 BASIC programming. 
How is a program put together? Why is it written that way? By observing the pro
g rams and fo llowing the annotation. you can deve lop new techn iques to use in your 
own programs-or mod ify commerc ia l programs fo r you r specif ic use. 
Annotated BAS'C Vojume l -c::o n.t a1n s Proiec t1n g Pro fit s. Su rveyo r. Thin.gs 10 Do_ Tax She ller . 1n tr m luCl •Or\ 1n 

D1g1 t al log ic . Ca mel o t. Tt-ie Sou nde:ii: Co(~C' . OP.du c 11 o n. Op Amp, Co n1r ac1o i Casi Esw11 ~lt 11 1g 

BK7384 $10.95 ISBN 0·88006·028-X . 

Annol~led BASIC Volume 2 co ntains Rough Lum ber Lost. Trip Mi leage. Flight Plan. OSCAR Dala. SWRIAnt enna 
Design. Supermaze. Petals Aro und tn e Rose. Numeric Analysis, Demons. Air Ra id. Geography Test. Plumbing 
System Design. BK7385 S10.95 ISBN 0-88006·037·9 

Order Both Volumes and Save! BK738402 $18.95 
Kilobaud Klassroom-
A practical course in digital electronics 
by George Young and Peter Stark 
Learning electronics theory without practice isn 't easy. And it's no fun to build an 
elec tron ics project tha t you can 't use. Kilobaud Klassroom , the popu lar series firs t 
published in Kilobaud Microcomputing. combines theory with practice. This is apracti· 
cal course in digital electron ics. It star ts out wi th very simple electronics projects. and 
by the end of the course. you 'll construc t your own working microcomputer 1 
Au tho rs Young and Stark are experienced teachers. and thei r approach is simple 
and d irect. Whether you're learning at home or in the class room. th is book pro 
vides you wi th a solid backg round in elec tronics-and you 'll own a computer that 
you built yourself! 
Ki lobaud Kl assroom contains Getti ng the Bal l Rol lmg. Ga tes and Flip· Fl ops Explameo. J.K. Flip ·Fl ops and 
Clocked Logic . PC Boards and Power Supp l ies. Hardware Log ical Func ti ons. Volt age . Curren t and Power Sup· 
pl ies . Tra ns1s1o rs. Diodes and OP Amps. Pulses and ~ Ol e Pu lses. Coun1ers and Reg iste rs. Bus Tra1f 1c Con · 
tw l. ROM and RAM Memories . 110 C1fcu 1t ry . Paral lel and Seri a l 110 Port.J _Compu ter IJO HI. Com u l er HO lV 
Computer HO v . ProcessOf Connecti ons. Fina ll y Tne Ki lobaud Kres cen do. Epro m s and Tr oub lesnoo ting . 
Expansion s and Prog 1am mrng. Mactl 1ne-Lan guage Pro gra m ming. Assernbly· Language Programm ing. Co n 

necti ng lo the Ou iside World. ISSN 0·88006·027·1 BK7386 $14.95 

FOR TOLL-FREE ORDERING CALL 1·800-258-5473 

WAYNE GREEN BOOKS• PETERBOROUGH NH 03458 


Use 1he order card or itemize your order on a separale piece of paper and mai l to Wayne Green Books Alt : Sales • Peterborough NH 03458. 

Be sure to include check or detai led cred i l card info1mat ion. (Visa . Mastef Charge or American Exp ress accepted.) 

No C.0.0. orders accepled. Al l orders aad si .so for the li rst book. pos1age and handl ing: S1 .00 each addi1iona l book: $10.00 per book foreign air mai l . 

Please allow 4~6 weeks a.flo r publi cat ion fo1 del iver y. Questions 1egard ing your orde r? Please write to Customer Service al the above address . 
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and automatic line-edit modes allow ing 
you to insert, delete, change or add char
acters. The text processor includes 29 
commands for formatting the output 

For more detailed information contact 
Cer-Comp, 5566 Richochet Ave., Las 
Vegas, NV 89110, (702) 452-0632. TextPro 
is priced at $49.95. 

Reader Service ,,.. 595 

Small Business 

Package 


A small business package, Mailpack, 
has been introduced for the Model I and Ill 
with a minimum of 32K and two disk 
drives. 

The package combines the best fea
tures of Kwikrite, a simplified letter and 
text-writing set of programs; Docurite, a 
multi-page, comprehensive word proces
sor; Customer, a specialized data base 
manager; and Mailsome, a new interfac
ing program. The operation of Mailpack 
software is fully interactive with the mas
ter menu and sub-menus of each module 
(which can be purchased and used sepa
rately.) 

The total Mail pack software is available 
for $149.95 from Simplified Software Sys
tems, 118 Third Ave., N.W. Box 1192, 
Hickory, NC 28601. 

Reader Service ,,.. 594 

Encyclopedia Loader 
The Encyclopedia Loader was designed 

to save the monotonous typing of all En
cyclopedia for the TRS-80 programs into 
your computer. 

The Loader is produced as each volume 
of the series goes to press. The Level II 
Basic cassette contains the majority of 
the programs for the vo lume it accompan
ies. A sample of the programs include 
business, education , graphics, home 
applications, tutorials and utilities. 

Individual Encyclopedia Loaders retail 
for $14.95 and are available from Wayne 
Green Books, Peterborough, NH 03458, 
(800) 258-5473. 

Reader Service ,,.. 586. 

Form80/Data80 
Form80/Data80 is a data base manage

ment system with an applications genera
tion program, a report generation subsys
tem, and a letter-writing subsystem. 

Form80, the applications generation 
program, allows persons with no prior 

computing experience to sit down and 
write their own data base management 
application quickly. 

Data80, the data base manager, allows 
the user to collect information on his ap
plication using five basic commands. Re
ports may be also run against the data 
base using the on-line report generator. A 
word processor, text editor and letter writ
ing subsystem are featured. DataBO needs 
a maximum of three disk accesses to find 
any record on system regardless of the 
length. 

These programs have a combined price 
of $995 and operate on any system run
ning CP/M. Contact Alpha Data Inc., 417 
Welshwood Dr., Suite 103, Nashville, TN 
37211, (615) 333-1934 

Reader Service ,,.. 574 

Trash man 
Trashman is an arcade-style game for 

the Model I and Ill with 16K which tests 
your skill as you guide a little "critter" 
from the Coalsack Nebula around the 
halls of the Deneb IV Haladay Inn devour
ing the trash left behind by care!ess 
guests. 

While you are avoiding the alien pets 
that also have been left wandering the 
halls , search for Dr. Peppo's Elixir of 
Health and Vitality and become "Super 
Trashman!" 

Trashman retails for $14.95 from Crea
tive Thaumaturgy, Box 107 Forrest Park 
Branch, Dayton, OH 45405. 

Reader Service ,,.. 596 

Earthquake-

A New Adventure 


Earthquake is the latest in Adventure 
lnternational's Other-Venture Series. 

Crafted with attention to historical ac
curacy and detail , Earthquake returns you 
to San Francisco on April 19, 1906. The 
city streets are awash with flame as 
buildings burn and crumble. You are left 
to test your survival ski lls. 

The tape version of the program is 
$19.95, the disk version $20.95. Both are 
available from Adventure International, 
Box 3435, Longwood, FL 32750, (305) 
862-6917. 

Reader Service ,,.. 585 

Direct Plug Isolators 
The Direct Plug Isolators provide the 

same equipment interaction isolation and 
power-line protection as the line-cord 
Isolator series . A retention screw prevents 
accidental withdrawal from the wall 
socket. 

Direct Plug Isolators can accommodate 
a total 1,875-watt load, with up to 1,000 
watts per socket. A high-capacity 
spike/surge suppressor is designed into 
each unit. The Direct Plug Super Isolator, 
Model DP-SIS032, provides two super
isolated channels for $96.95. 

Contact the Electronic Specialists Inc., 
171 S. Main St., Box 389, Natick, MA 
01760, (617) 655-1532, for more information. 

Reader Service ,,.. 554 

- A Direct Plug Isolator 
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RE 
TWISTING 
PURR 

TIME: 

Your computer is capable of sending data 
at thousands of characters per second but 
the Epson can only print 80 characters per 
second. 

This means your computer is forced to 
wail for the printer to fin ish one line before it 
can send the next. A waste of valuable time. 

THE NEW MICROBUFFER™ 
ACCEPTS DATA AS FAST AS 

YOUR COMPUTER CAN SEND IT. 
Microbuffer stores the data in its own 
memory buffer and then takes control of 
the printer. This frees your computer for 
more productive functions. 

PARALLEL OR SERIAL. 
Microbuffer model MBP-16K is a 
Centronics-compatible parallel interface 
with 16,384 bytes of on-board RAM for 
data buffering. 

The MBS-8K is a full-featured RS·232C 
serial interface with both hardware and 
software (X-On/X·Off) handshaking, baud 
rates from 300 to 19,000 and ao 8, 192 byte 
RAM buffer. 

SIMPLY PLUG IT IN. 
Either model fits the existing auxiliary 
interface connector inside the Epson MX-80, 
MX-80 FIT or MX-100 without modification, 
and is compatible with standard Epson 
cables and printer control software, 
including GRAFTRAX-80. 

JUST $159.oo· 
When you think how much time Microbuffer 
will save, can you afford not to have one? 
Call us for your nearest dealer. 

PRACTICAL PERIPHERALS. INC. 
31245 LA BAVA DRIVE, WESTLAKE VILLAGE, CA 91362 • (213) 991 -8200 

..-11 
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