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TRS-80* Model I Computer Owners ... 

Store Up to 350 Kbytes on a 5" Disk 
FORMATTED DISK STORAGE CAPACITY 

UYTU 

- ... .... _ 
-~ 

teo teo 

t02 

The DOUBLER111
• It packs almost twice the data on a disk track as your single-density 

system. Depending on the type of drive, you can store up to four times more data on one 
side of a minidiskette than you can store using a standard Model I mini-disk drive. 

• The DOUBLERT1o4 reads, writes 
and forrnatseithersingle- or dou
ble-density minidiskettes. 
• Proprietary design allows you to 
continue to run TRSDOS*. NEW
DOS*. Percom OS-80TM or other 
s ingle -density software without 
IDaking any changes to software 
o r ha rdware. Switch to double
dens ity o peration at any conve
nient t ime. 
• In cl ud es DBLDOS T''\ a 
TRSDOS* coiDpatible double 
density disk operating system. 

Mini-Disk Systems 

More s:orage capac1ty 
h gner rei ab1h:y - f'om 
Pc rcom the Indus try 
ledOe' One two- and 
'll•ee-d'IVC cor•,gu 'a 
• ors r. e ·ncr 40 or '7 

F Jl ; bi.PlCO n ~rom or ly 

• CONVERT utility. on 
DBLDOST1o4 minidiskette. converts 
files and programs from single- to 
double-density or double- to sin
gle-density. 
• The DOUBLER™ circuit card 
includes high performance 
data separator, write preco•
pensation circuits for reliable 
disk read operations - even with 
80-track drives. 
• Plug-in Installation - The 
DOUBLER simply plugs into the 
disk controller socket of your Ex-

£:'------------~ 520 PERCOM DISCOUNT 520 
I COUPON I 
I worth $20 I 
I toward I 
I The Purchase of a I 
I DOUBLER™ I 
1 Coupon No. 80MI03 1 
I Expires December 30. 1980 I 
520 Void .~h~re 

1 
pr~hi"~i~ed b~ law. $20 

1.::-- _; - ·-------- :J 

pansion Interface , requiring no 
strapping or trace cutting. Expan
sion Interface disk controller may 
be completely restored to original 
configuration by simply removing 
the DOUBLERTM and re-installing 
the original disk controller chip. 
• Works with standard 35-. 40-, 
77- and 80-track mini-disk drives 
rated for double-density operation. 
• Introductory price. including 
DBLDOST\1 and format conversion 
utility on minidiskette, only 
$219.95. Use the coupon for even 
greater savings. 

Call toll-free. 1-800-527-1592. for the 
address of your nearest authonzed Per
com dealer. or to order d1rectly from Per
com 

( ~E~IJilM) 
PERCOM DATA COMPAN Y. INC "' 
2 11 N I<IRBY GARLAND TE: AAS 7~2 

!21 41 212 3 4 21 

f"M rra.~ , .u\t of Petc.om l>•fa ( ClmPft"'t lnt: 
• tf~\1'\. vi lAJ~ K4tik• "h.ad' Corporaunn v.h.ri\ hat Qt\ rriM•""th•P 10 J'f't'c.-:om Data L~n'r 

tr.-dnnAr of t\~r•t ( Otnp.Aft\ Inc. 

PRICE!> AND SPfCinCATIO' S SUBJl CT TO CHANG!:: WITHOUT NOTICE 
PRIU:.S DO NOT I!'.U l Of- '>HIPI'I"'G ""'0 H"'•Dli" G CHARGU. 



TRS-80* Model I Computer Owners . . . 

Double-density storage. 
. 
r' It's really here! 

Although rated for double-density operation, a ll 
levels of Percom drives work equally well in single
density applications. 

You can operate these drives in ordinary single
density format using TRSDOS*, Percom OS-80™ 
or any other single-density operating system. 

Under double-density operation, you can store 
as much as 350 Kbytes of formatted data - de
pending on the drive model - on one side of a 
five-inch minidiskette. 

Or. you can add a Percom DOUBLER™ to your 
Tandy Expansion Interface and store data and 
programs in either single- or double-density 
format. 

That's four times the capacity of standard Model 
I mini-disks, almost 100 Kbytes more than the 
capacity of the eight-inch IBM 3740 format! 

Available in 1-. 2- and 3-drive configurations in 
all th ree model lines, Percom burned-in , fully
tested drives start at only $399. 

TFD-40™ Drives 
TFD 40 Dnves store 180 Kbytes (double density) or 
102 Kbytes (smgle density) of formatted data on one 
side of a 40 track mmidiskette Although economical
ly priced. TFD 40 drives recetve the same full Percom 
quahty control measures as TFD-100 and TFD-200 
dnws 

TFD-lOOnt Drives 
TFD-100 dnves are "fltppy" dnves. You store twice 
the data per mmtdiskette by using both sides of the 
disk TFD 100 drives store 180 Kbytes (double 
densi ty) o r 102 Kbytes (single density) per side. 
Under double density operation. you can store a 70-

!;;:;=:::CJ page document on one minidiskette 

TFD-200nt Drives 
TFD 200 dnves store 350 Kbytes (double-density) or 
197 Kbytes (smgle density) on one side of a minidis
kette By comparison. 3740-formatted eight inch 
dtsks store only 256 Kbytes Enormous on line stor
age capacity in a 5" drive. plus proven Percom 
reltabihty. That's what you get in a TFD-200. 

the DOUBLER,... - Th1s propnetary cld.lpter for tht? TRS 8()• 
Model I computer packs approxm1ately twice 

"-~"'~~~ th~ delta on a dtsk track 

~=~~~('- 0t?pt?ndmg on the type of dnve you can 
I' ston.> up to four nmes as much data - 350 

Kbytes -on one s1de of a m1md1skene II' vou 
cdn \ te>rl' usmg 11 T11ndy standard Modell com
puter dnve 

Easy to mstall . the DOUBLER mPrel~ plu~ 
mto the d1sk controller ch1p socket oi your 

Expansion Interface l'Oo reu.mng :-lo trace cuttmg 

And because the DOUBLER reads. wntes and form11ts 
err her smgle or double dens1ty d1sks. you Clln con
bnue to run all of your s1ngle den<;Jty software. then switch to 
double-density operation 111 any convement bme 

Included with the PC card 11dapter l!i a TRSDOS' compaoble 
double density d1sk oper110ng system. c111led DBLDOS'", plus a 
CONVERT utility that converts files and programs from smgle to 
double dens1ty or double to smgle den~1ty format 

Each DOUBLER 11lso includes an on card high performanc~ 
data separator c~rcurr wh1ch ensures reh11ble disk re11d operat1on 

The OOUBL£R u.mk.~ With stand11rd 35· 40 77- 11nd &l 
track dnves rated for double dens1ty operaoon 

Note Opemng tlje Expansion lnterf11ce to in~tllll rhc 
DOUBLER may vo1d Tandy's limited 90-dlly w11rranty 

Drtve enciOS\lRS, power .uppllea Percom drive enclosure~ 
are fimshed 1n compabble silver en11mel Three SIZes llccommo· 
dllte e1ther I. 2 or 3 dnves Drive power suppbes 11re heavy dut~:. 
cool running open frllme de51gn Three -Wire ac power cords are 
Siller have lower no1<;e piCkup 

Free aoftware patch This software patch. e~~lled PATCH PAK'"' 
upgrades TRSDOS• for operation with Improved 40· and 77 
track dnves For smgle denSity oper11tion only 

Quality Percom products are available at authorized dealers. Call toll free 
1-800-527-1592 for the address of your nearest dealer or to order direct ly from 
Percom. In Canada call 519-824-7041. 

[ ~EflllllM ] 
•• t 

TMrrack"'"lMt. .fPt- -nO.,ta( >mfNirt p ~o.... t 4 11._.,._,'_.W-c,t! .- 2S8 PERCOM DATA COMPANY •N: 
• "'l l(tRftv • r . ARL 4~0 T lll • 71\ ,4? 

• trodo!maro o1 I •ncl\1 k.<l>o :mb<k <Arpornnon ....tllc:n '"'" 'lO rrld!IO<l.t-lp "' P<>r.om llat.l Compon-, tL 1412'12 342'1 
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The Dvorak Keyboard Page 66 
by Waldo T. Boyd and Jon Etherton 
The latest in super efficient keyboards is 30 
years old. Dvorak's scheme never caught on 
with manufacturers, but an innovative piece 
of software lets you program your own key
board. 

80 Applications Page 42 
by Dennis Bathory Kltsz 
When Kitsz, the mad assembler, gets in a 
Christmas spirit, expect the unusual. Here 
you have his complete recipe, including 
parts, for creating your own holiday cheer
in harmony. 

Seasons Greetings 
by Valerie Venn 

Page112 

Want to do something nifty for the holi
days? Turn your 80 into a graphic decora
tion. Let your screen scroll snowflake and 
Christmas designs. 

CAL81 Page128 
by John F. Strazzarino 
Create gifts for your friends with your 80. 
This program tells you how to make a gift 
that will keep you and your computer In 
mind all year round. 

Holiday Cheer by Normans. Kerr Page 132 
The last of our holiday packages to you lets your 80 send Its own 
greeting cards. The program also maintains your card list through
out the year. 

Assemble It Yourself by Richard Koch Page 212 
Plumb the depths of your editor/assembler and let it modify itself. 
Prepare yourself for a bear! This program is a monster, so let us 
know if it's a wise use of space. 



~&'U'OCo)OO 
109 The Office Computer Gary Valle 

Care and feeding instructions. 
132 Holiday Cheer NormanS. Kerr 

Better in your mailbox than your Wassail bowl. 

~~~~OO&Il. 
86 The Dvorak Keyboard Waldo T. Boyd and Jon Etherton 

How come your keyboard's so awkward? 
208 Tum-on Dr. J. H. Nestor 

Hate to hear the printer grumble and can't reach the switch? Change It! 
280 Gregorian Converter Hubert C. Borrmann 

You may like Pope Gregory, but your 80 prefers Julius Caesar. 

~IIDW£00~ 
186 Joystick City Larry Suter 

Get the pleasure of smooth moves. 

~@00~ 'U'IJ(o)OO 
112 S.asons Greetings Valerie Vann 

Turn on your 80 and celebrate. 
125 CAL81 John F. Strazzarino 

Keep your dates straight. 
255 Compu-Sketch Mer/ J. Hendricks 

VIdeo etching with your 80. 

~w 
102 SlATS Robert P. Johnson 

The latest in statistical programs are compared. 

~©IXIOOO@IW~ 
180 Now It's Time for .. . Name That Routine David Cornell 

A labeling program that Indexes its own routines. 

"Ui}{J~(Q)£}317 
147 Mysteries of the Le~ II ROM Victor Griswold 

Revelations from within. 

'U'&lr@OO~l, 
82 Into the 80's, Part 4 Jan R. Sinclair 

Tagging, dimensioning and further magic. 
94 A Manipulative Wizard John D. Adams 

Study the dark secrets of arrays. 

M'ffti!UJI17 
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This article Is not about assembling robots. 
212 Assemble It Yourself 

If EDTASM Isn't enough, try this. 
257 RESTORE Data Pointer Control David R. Cecil 

Point where you will. 
259 LHs 11 More C. E. Winterbauer 

Another mystery. 
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List your keywords and more. 
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@a META TECHNOLOGIES @a 
MTC AIDS-Ill™ 

MODEL I .. . $69.95 MODEL II .. . $99.95 
lntroducmg the la test add1t10n to MTC's fam1ly of data management systems. AIDS Ill NO 
PROGRAMMING easy to use COMPLETE PACKAGE 1ncludmg demonstration application. 
documentat•on and MAPS-Ill (see below) 

• Up to 20 USER-DEFINED FIELDS of either numenc or characte r-type 
• CHARACTER-type fields may be any length (total up to 254 characters) 
• NU MERIC-type fields feature automatiC for matting. roundtng, dec•mal al1gnment and 

val idation 
• Full feature EDITING when addmg or changmg records: 

ENTER FIELD (can't type •n more characters than spectf•ed) 
BACKSPACE (delete last character typed) RIGHT JUSTIFY FIE LD con tents 

- DELETE FIELD contents. SKIP FIELD (to ne~t or prev•ous f1eld). 
RESTORE FIELD contents · SKIP RECORD (to next or preVIOUS record) 

• SORTING of records •s MACHINE CODE ass1sted. 
- 200 RECORDS (40 characters) tn about 5 SECONDS 

ANY COMBINATION of f1elds (1ncludmg numencs) w1th each f1eld tn ascend1ng or 
descending order 

• SELECTION of records for Loadtng, Updating, Deletmg. Prm tmg and Savmg •s 
MACH IN E CODE assisted . 

- Spec1fy up to 4 CRITERIA, each us•ng one of 6 RELATIONAL COMPARISONS 
· LOAD or SAVE selected recor ds usmg MULTIPLE FI LES 
· Example Select records representmg those people who hve 1n the sta te of Col· 

orado, but not tn the City of Denver. w hose last names begm w1th " F" 
and whose tncomes exceed $9000.00. 

· Example: Select records representing those sales made to XYZ COMPANY that 
exceed S25 00, between the dates 03/ 15 and 04 10 

MAPS-Il l (MTC AIDS PRINT SUBSYSTE M). mcluded at no charge, has the followtng fea tures 
• Full AIDS Il l SELECTION capab111 t1es. 
• Prints user-spec1f1ed f1elds DOWN THE PAG E 
• Pnnts user-spec1hed f1elds 1n hUed, columnar REPORT FORMAT, automat ically 

generattng column headmgs, pagmg and (opt•onally) mdentahon 
• Can create a s•ngle report f rom MULTIPLE FILES 
• Pn nts user defmed forma ts for CUSTO M LABELS. custom forms. etc. 

MTC AIDS CALCULATION SUBSYSTEM-Ill'" 
MODEL I . . . $24.95 MODEL II ... $39.95 

MTC's most popular AIDS subsystem. Use • Columnar subtotals generated when 
tor report generation involving basic t here is a change in a user-specified 
manipulation of numeric data. Features are: column. 
• User-specified page t itle • User-specified Columnar Totals 
• Columnar Headings • Columnar values computed using con· 
• Optional Indentation stant s and/or column values 
• Use for accounting, inventory, tinanctal • Balance forward calculations (Ex: Gross 

and other numeric-based informat ion sales equals previous gross sales + sale 
systems. amount + sales tax) . 

Compare A I DS-111 '~ /CALCS-III 'w with any other data management package under $100! 

Others make claims. CALCS-111'" deliver s! 

CA LCS·III 'w REQUIRES THE PURCHASE OF AIDS·III MOR AIDS·II '" 

Let your TRS-80 111 Teach You 

ASSEMBLY 
LANGUAGE 

REMSOFT's unique package, " INTRODUCTION 
TO TRs-80~ ASSEMBLY PROGRAMMING" in· 
eludes ten 45-minute lessons on audio cassettes. a 
display program for each lesson providing illustra· 
tion & reinforcement. and a text book on TRS-so• 
Assembly Language Programming. Includes use
ful routines to access keyboard, video, printer and 
ROM. Requires 16K · Level II. Model I. 

REMASSEM-1 ... . . .......... $69.95 
FOR DISK SYSTEMS ..... .. . . $74.95 

6 • 80 Mlcrocomputlng, December 1980 

Let Your TRS-80'"' Teach You 

ASSEMBLY LANGUAGE 
DISK 1/0 TECHNIQUES 
REMSOFT does it again! REMDISK-1 is a concise. 
capsulated supplement to REMASSEM-1. Package 
consists of two 4S·minute lessons on audio casset
tes. and display programs providing illustration 
and reinforcement. Provides specific track and 
sector 1/0 techniques. and sequential and random 
file access methods and routines. 

REMDISK·l ... . ... . ..... . .. . $29.95 

BEY()~lJ 
BllS~L 
FOR MODEL II 

MTC IS proud to announce MTC EXTENDED 
BASIC lor the Model II, by R Ryen. Features In· 
elude " fixes" to ex1stin11 BASIC, mult1-line func
tions, extending an existmg sequential file, PEEK. 
POKE, greatly enhanced screen control and ex· 
panded editing capabilities. The contents of 
variables are NOT CHANGED when editing, delet
ing, •nserting or merging lines. allowing continued 
program execution' All th•s and much more. Com· 
patible with SNAPP BASIC, below 
MTC EXTENDED BASIC . . . . . . . . . S 99.95 

MTC brings you the best of SNAPP, Inc.'s Model II 
BASIC interpreter at a very special Introductory 
price. Written entirely in machine language, the 
enhancements are fully integrated into BASIC and 
require no user memory or d1sk space. Utilizes AP· 
PARArs NEWDOS modificatiOns to BASIC on the 
Model II Features 1nclude 16 s1ngle keystroke 
commands for edtbng, listing, and other opera
tions. An enhanced program line renumbering fa
cility supports relocation and duplication of blocks 
of code Includes a powerful cross-reference capa
bility lor producing a hst identifying program line 
locations of user specified variables and line 
numbers. Output may be dtsplayed or printed. 
Compatible with MTC EXTENDED BASIC, above. 
SNAPP BASIC lor Modell! . . . . . . . . . S 99.95 

MTC AIDS MERGE-Ill™ 
Thts subsystem w1ll combine up to 14 AIDS. 
created data files into a single. large hie. An op
tiOflal purge capabahty removes duplicate entnes 
while performing the merge operation (can even 
be used to elimmate duplicates •n a s1ngle file). 
Machine-code assisted for htgh·speed perfor
mance. MERGE·fll™ properly handles files sorted 
by any comb1nat10n of ltelds, tncludtng numencs. 
with each lteld in ascending or descending order. 

MTC AIDS MERGE IIITM .. .. .. .. . $19.95 
For Model II .. .. .......... .•..... $29.95 

• 
Let Your TRS-801

"' Test Itself With 
THE FLOPPY DOCTOR & 

MEMORY DIAGNOSTIC 
by THE MICRO CLINIC 

A complete checkup lor your Model I. THE FLOP
py DOCTOR completely checks every sector of 
35· or 40-track disk dnves. Tests motor speed, 
head posit ioning, controller functions. status bits 
and 8 rovides complete error toning. THE 
MEM RY DIAGNOSTIC checks lor proper 
write/read, refresh, executability and excluSivity of 
all address locations. Includes both diagnostics 
and complete instruction manual. 
SYSTEM DIAGNOSTICS ...... S19.95 



MAKES EVERY BYTE COUNT 
IN YOUR TRS-80 11.~ MODEL I OR MODEL II DISK SYSTEM 

Products damaged in 
transit will be 

exchanged. 
Pr ices. Specifications. 
and Offerings subject 

to change without 
notice. 

Septembe r 17, 1980 

Oe•r "etil Technologies , 

Bec01use of my work loood, this is the f irst opportunity thil I have had to 
write you concerning the programs that I have purcha sed from your company. 
The programs ; CALCS , SHRINK and S IFTER have paid for themsel ves 1000 time s 
over. 1 was able t o take a custom wr itten loilling program which we had 
pilid $2600 for and was able to condense it with SHRINK to about two- thirds 
of its original size! This was an i ncredible boon to my company a s now 
I •~ able t o fit several more utilit y progra~s on the same disk as the 
billing program. Just today I was able to adapt t he 'SORTR' program in 
the series of sort s of SIFTER to work with our billing program. I believe 
that you understat e the s peed o f this sor t. In my exper i e nce, i t i s so r ti ng 
ove r 500 records of 255 bytes in l ength in less than two seconds . As compared 
to the i ncredibl y s low basic so rt t hat I had in before, the 'SORTR' routi ne 
i s j ust short of a rn ir~cle . · Imag ine having t o w• i t over ItS mi nutes e ver yti me 
• f ile of 500 records WiiS accessed for s o r ting with the b01s i c sort. I f I had 
pa id 5500 for j ust th i s sort al one, it wou ld have been worth i t, as that i s 
the amount of mone y I t wi l l save .y company i n the ne xt s i x months. Now I 
have anothe r eleven so rt s i n add i tion to the ' SORTR ' prog r am t o adapt . Thi s 
program, SIFTER, is wo rth many t imes what you are currently charg ing. 

CALCS has outdone a series of programs(AIDS Ill AND HAPS) thatl didn' t believe 
could get better . \lith the arithlloetic manipulative qualities of CALCS I will 
be able to cust~write a total accounts payable /account s rece i vab l e s ys tem. 
Not only that, but I am now abl e , using CALCS, to do sa l e s, cost, and many 
other reports wh i ch require pred icting arit~tically some future performance . 
Your program has completely revo lutionized the paper -f low in my office . 
\lith the addition of NEIIOOS+ I have •n unbeatable software package . I ca n't 
thank you e no ugh for the s peed and error-free performance of your prog rams. 

WHAT NEXT HETA- TECH 1 How a bout revolution i zing the wor d-processi ng a rea ? 
You have a n e ager customer waiting to buy. I ha ve yet t o use your REII- ASSEII 
sys tem bec ause of my wo r k load, but f r om the lit t l e I ha ve done wit h i t I am 
very satisfied . If you come ou t with anyt h ing new , pleas e contact me. 

::~!f:.~ '"''""' and Hea l th Care Se rvice s Inc . 

2 Tal con Aw .. Suite 36. Pri Ridge, I L 60068. (31 21 823-1817 

MOST ORDERS 
SHIPPED 

WITHIN ONE 
BUSINESS DAY 

DEALER 
INQUIRIES 

INVITED 

WE ACCEPT 
• VISA 
• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• C.O.D. 

• Add $2.50 for 
standard UPS 
shipping & handling 

• S2.00 EXTRA 
tor C.O.D. 

• Ohio residents 
add SY2 % sales tax. 

TO PLACE ORDER 
1-800-321-3552 

CA LL 
TOLL 
FREE 

FOR PRODUCT INFO 
1-800-321-3640 

IN OHIO caH (216)289-7500 (COLLEen 
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IOREMARKS 

The First Year of 80 

W ith your heiJ;, this first year of 80 
Mlcrocomputlng has turned out to 

be most successful. As far as I know, this 
is the first time any publisher has come 
out with a major magazine devoted to one 
single product. 

It has been an Interesting year for us. 
We're now renovating new editorial of· 
flees to accommodate the large staff that 
handles the publication. It takes a lot of 
work to put out over 200 pages of maga
zine a month. 

Has any other technical magazine 
grown In less than one year to 125 pages 
of paid advertising? Certainly not In this 
field. 

The aim of 80 has been to support the 
TRS-80 computer. The editors are under 
threat of serious personal damage to 
make sure that as much of the material in 
the magazine as possible is edited from 
computerese into English so that new
comers to the field will be able to come up 
to speed easily. Authors are warned that 
English is preferred to computer buzz
words. We'll leave the egotistical comput
er scientist baloney to others. 

If you have developed any programs for 
the TRS-80, think of submitting them for 
publication. If you've come up with any ac
cessories or ways to interface various pe
ripherals to the TRS-80, the rest of us 
would like to know about it. Write it up. Ar
ticles are simple to submit; type them dou
ble spaced with generous margins and 
use upper and lowercase letters. The bet
ter the Illustrations, the better the article. 
All articles are paid for upon acceptance, 
unlike some of the other publications. 

My Short Ecltortala 

looking back over my editorials In 80, I 
see that most of them have been relatively 
short. Mercifully short, perhaps. Older 
readers may remember John Campbell, 
who edited Analog for many years. Well, I 
was brought up on that magazine and I 
got used to the long, thought-provoking 
editorials John wrote, and so when I 
started my first monthly magazine, back 
in 1951, it never occurred to me to do any
thing but write long editorials. 
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" We're now renovating 
new editorial offices 

to accommodate the large staff 
that handles the publication." 

John got to be a very good friend in the 
late 50s. There are few such brilliant men, 
so I was sorry to see him leave this world. 
But his influence lingers on in many ways, 
such as my editorials. 

My writing reflects my many Interests 
... heck, If they interest me, Why not you? 
I write about trips, visits to manufactur· 
ers, to stores around the world, to shows, 
about skin diving, skiing, ham radio, Men
sa, sports cars, CB radio, radar detectors, 
music, and anything else that happens to 
seem of interest at the moment. 

I do quite a bit of writing In our Micro
computing Industry full of avuncular ad
vice to the Industry. Having called the turn 
of the coin several times with some ac
curacy, I occasionally get some respect, 
but not often. Move over Dangerfield. 

I enjoy getting out and explaining to 
groups how they can make a success of 
their lives. It's so damned easy to be suc
cessful today, particularly In a field such 
as microcomputlng where the whole in
dustry Is growing at an Incredible rate. 
They and the country . .. and perhaps the 
world . .. would all benefit. Remember you 
don't bring benefits to a lot of others with
out benefitting yourself ... and vice ver
sa This was the essential message of 
Adam Smith in the 1770s and it still holds 
true. 

I also get annoyed when I run across 
people who are so damned docile that 
they will put up with bum taws just 
because they are laws. Have they forgot
ten that the Supreme Court has been bat· 
ting down laws wholesale for years? 
Maybe one person can't fight city hall, but 
a group of us can. Sometimes I get into 
trouble over this, and sometimes I win. I 
took on the FCC a few years ago and 
helped to bring about massive changes in 
the ham regulations. The ARRl (American 
Radio Relay league) said it couldn't be 
done ... don't try. I said to hell with them 
and pulled It off. 

Well, I just wanted you to know a little 
about me, now that we've been together 
for 12 months. Perhaps you see why I light 
Into Radio Shack every now and then. 
Sometimes I win a little. Sometimes not. 
They are almost as big as the government, 
and, In some ways, move about as fast. 

Bad News 
for Software Houses 

As Instant Software's distribution has 
grown, more and more small software 
producers have been asking about using 
our system to distribute their programs. 
Indeed, we've tried this with a couple of 
the more aggressive firms. 

In the record Industry, distribution has 
been consolidated by a few large firms. 
Smaller firms rely on them to distribute 
their records. The same thing has hap
pened to magazine newsstand dlstrlbu· 
tlon; four or five large firms run the whole 
show. Perhaps we can learn from all that. 

Instant Software has representatives 
covering the U.S. and 22 countries. Fur
ther, the size and number of programs In
stant Software has In Inventory enables 
us to talk directly to the major manufac
turers of hardware and make a far better 
deal than could a small firm with a handful 
of programs. You can bet that we are out 
there selling the Idea. 

We've given some thought to helping 
other smaller firms with their distribution, 
but I wonder if this is really the best option 
for a small software house. let me go into 
some details on that. 

Firstly, if we were to do just the distribu
tion, this would leave the duplication, doc
umentation, packaging and advertising 
up to the software house. Yet In every step 
of that progression, a larger firm is able to 
keep Its costs lower. 

Buying blank cassettes or disks, for In
stance: Obviously sizable savings result 
from buying 100,000 or one million quan
tities. You can save even more If you do 
your own tape loading. But such m• 
chines cost $20,000 or so, putting It out of 
the reach of any but the largest houses. 

Then comes the packaging. The design 
of a good package Is expensive and has to 
be amortized over hundreds of thousandS 
of packages. There Is also the automatic 
machinery needed for putting the tape 
and documentation In the package and 
sealing it. 

Small firms have to make do with poly 
bags ... ugh. High volume packaging Is 
much less expensive, again making It dif· . 
flcult for the small firm to compete. 



cQ--) META TECHNOLOGIES o8; 
C(9 FOR YOUR DISK SYSTEM C{Y) 

FILE BOX 
DISKEITE STORAGE SYSTEM 

TRS-80114 PRODUCTS 

NEWOOSISO by Apparat ........... S 149.95 
NEWOOS + with All UTIUTIES 

3~tradl . . . . . . . . . . . . . . . . . . .. $69.95 
40-trad< ... . ... ................ $79.95 

fRS.80TM DISK AND OTHER MYSTERIES 
.. $19.95 

MICROSOFT TM BASIC DECODED & OTHER 
MYSTERIES tor the TRS-aOTM ...... $29.95 

$24~o~5Y4' disks 
for 8" disks ... $29.95 

MTC brings you the ULTIMATE diskette 
storage system, at an attordable pric.e. Stor· 
ing 50 to 60 diskettes, this durable, smoke· 
colored acrylic unit provides easy access 
through the use of index divider s and ad
justable tabs. Unique lid design provides 
dust-tree protection and doubles as a carry
eng handle. 

PLASTIC Ll BRARY CASES 
(not shown) 

An economical form of storage for 10 to 15 
diskettes, and is suitable for your bookshelf! 
case opens into a vertical holder tor easy ac
cess. 
5 V• -Inch diskette case • • . . • • • $3.25 
8-lnch diskette case • • • . . . • . . $3.50 

META TECHNOLOGIES 
REDEFINES 

"Customer Satisfaction" 
IN 1981 

met-a-mor-pho-sis (met';a mOr' fa 
~i!>), 11 •• pl. -ses l-si?z'). 1. a transforma
tion. 2. a change or success1vc changes 
\11 charactt•r or appearancr 3. MTC's 
transition in 1981 ton bi~U(cr nnd 
better way of doing business. 
featuring new and improved pro
ducts and services. 

Single Sided, Single Density, Soft-Sectored 
SV.-inch, (lor TRS-8QTM) Mini-floppy 

DISKETTES 
$19~?0,:0 

Meta Technologies strikes again ... at 
the competition! These are factory 
fresh, absolutely first quality (no 
seconds!) mini-floppie.s. They are 
complete with envelopes, labels and 
write-protect tabs in a shrink· 
wrapped box. 

INTRODUCING 

PLAIN JANE™ 
DISKETTES 

The Beautiful Floppy 
with the Magnetic Personality™ 

In 1980 alone, MTC has sold nearly a third 
of a million dollars worth of brand-name 
diskettes. It anyone knows ~uality, we do. 
And these are quality deskettes. The 
catch? They are in a plain white box. 
You're not paying for fancy printing. fancy 
labels or fancy names on the packaging. 
We don't even put our own label on the 
package (labels cost money). At this in
troductory price (our regular price will be 
$21.95 per box of 10) we cannot offer 
quantity or dealer discounts. 

PLAIN JANE™ Diskettes ...... $19.80 * 
VERBATIM brand Diskettes (box of 10) 

SY•·Inch (lor TRS-80TM) 
MD525-01 .................. $23.95 
10 boxes of 10 ... (each box) ... $22.95 

S· inch FLOPPIES 
Single-Density, FD34-1000 ... $29.95 
Double-Density, FD34-8000 . . $39.95 

MORE 
PRODUCTS • • 

Products damaged en 
transit will be 
exchanged. 

Pnces. Specifications. 
and Offerings subject 

to change without 
notice. 

MOST ORDERS 
SHIPPED 

WITHIN ONE 
BUSINESS DAY 

• PRICE GOOD THRU 
DECEMBER 31 , 1980. 
Sorry, no dealer()( quanti· 
ty discounts. Allow for 
po11lble shipping delaya. 

WE ACCEPT 
• VISA 
• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• COD 

• Add 52.50 tor 
standard UPS 
shipping & handling 

• S2 00 EXTRA 
for C 0 D 

• Ohio res•dents 

,~e!Hr Service- see pege 274 

TO PLACE ORDER 
1-800-321-3552 TOLL 

FREE 
FOR PRODUCT INFO 

1-800-321-3640 

add 5 1 , "• sales tax 

IN OHIO call (216)289-7500 (COLLECT} 

l:lt:TR Tt:CHfii[]L[]G~tS CORPORRT~[]r';i 801010 
TRS-80 os 1 TM ol Tandy Corp 

PLAIN JANE os 1 TM ol MTC 
1980 by MeQJ.chnolot ... CorPO<IIlOn Inc 26111 Brush Avenue Euclid Oh1o 44132 
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Documentation Is a back breaker for 
small firms. Many solve the problem by 
having terrible Instructions. A first rate 
product has to look good and have top
notch Instructions. Even shipping Is a 
problem for the smaller fi rm. To control its 
shipping, Instant Software has to ware
house all programs being distributed. We 
don't need the aggravation of having 
orders for something which Is out of stock 
and over which we have little control. This 
means that smaller software houses will 
have to keep program packages In our 
warehouse, but at their expense. 

Then comes the matter of advertising. 
This means the design and concept of the 
ad as wall as Its production. Once pro
duced, the ad has to be run In the appro
priate magazines. The more ad space yoo 
buy, the better the deal you gat. Smaller 
firms pay a heavy premium for their small 
ads. And the worst part of this Is that the 
larger the ads, the more response yoo get 
to them. There Is just no justice ... and no 
free lunch. 

In every step a larger firm saves money. 
When you look at the situation closely, 
there Isn't any step of the production and 
marketing of software that a larger firm 
can't do more economically than a smal· 
ler firm. If a smaller software house put 
more time Into further programming, and 
left, not only distributing, but document&· 
tlon, packaging and marketing to a larger 
firm, the net result should be far more real 
Income. Instant Software, for example 
pays a royalty of 20 percent of Its whole
sale price to a programmer. 

The day Is not far off when some major 
firm Is going to want several hundred In
stant Software programs converted for 
their computer. One such bulk order can 
bring In a $15,000 royalty check just for the 
Initial order-even for a simple game pro
gram! A more sophisticated business pro
gram may bring In an Initial royalty of 
$40,000 or more. 

You have me out there pushing hard for 
this type of sale for you. 

Programmers who are already market
Ing their programs themselves have the 
option of submitting them to Instant Soft
ware, while continuing to sell the pro
grams themselves. There's never been 
any problem with this. Instant Software 
asks only that there be no arrangements 
with any other third party software mar· 
ketlng firms. It takes several thousand 
dollars of Investment before a new pro
gram package Is ready to be marketed, so 
Instant Software wants to be sure that 
this Is not going to be wasted by having 
the program come out from some third 
firm with a lower price. I hope that makes 
sense. • 
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computer merchandising, Tandy Radio Shack 

A couple of days ago, I received a 
phone call from a Modal I owner. He 

was In the process of developing a rather 
unusual application to be used on a large 
number of TRS-80s. The Model I didn't 
have the disk storage he needed, yet he 
couldn't justify the cost of a Model II. 
Model Ill appeared to be a perfect solu
tion. 

Question: Would his already-written 
BASIC software work? Since ... uh . .. 
mmm ... his programmer had disassem
bled TRSDOS and was using some " un
documented" DOS routine ... . 

My answer? Be prepared for a re-write! 
Radio Shack did It to another one ... 
right? Wrong! The programmer d id it to 
himself. Had he used only documented 
addresses, his program would have con
verted and run well on Model Ill. Ad
dresses we don't publish, however, will 
change from one release of TRSDOS to 
the next (or In this case between Model I 
and Ill versions.) This Is why we don't pub
lish them! 

The point of the story Is-the program
mer that has the savvy to pull such tricks 
(and there are lots of you), must have the 
foresight to anticipate the results. If the 
program Is for your own use, no problem. 

If you Intend to sell the program to
someone else _ .. it could be a problem. Be 
sure It's understood what can happen If 
an attempt Is made to use the program 
with a different release of either TRSDOS 
or our ROM. 

Model Ill n . Model I 

Since I've Indicated Modal Ill TRSDOS 
Is akin to Modell TRSDOS, let me explain. 
The ability to use Model I software on 
Model Ill does not mean that Model Ill Is 
just a repackaged Model I! It is a new de
sign with some Intentional similarities. 
We tried to respond to many of your sug
gestions ... those cards & letters do 
work! 

We kept the 16x64 screen format for 
compatibility, with the same high-resolu
tion monitor as built Into Model II. We In
cluded the Modell cassette format so that 
the large base of Modell software can still 
be used. Yet at the same time we've in
cluded a new, taster, more reliable 
1,500-baud analog cassette 1/0 system. 
We've given you a means of converting 

Modell disk software to Model Ill format, 
but Modal Ill uses fast 40-track double
density drives. 

Our popular 12K Level II has grown into 
a 14K Model Ill BASIC. Model Ill 's BREAK 
key returns cont rol to you from any opera· 
tlon, evan LPRINT with no printer, or a bad 
CLOAD?, and you won't lose the resident 
program. Every key has auto-repeat, and 
there's a keyboard-controlled screen print 
feature. Model Ill also has a parallel print· 
ar port (so even Level I BASIC now has 
print commands). Model Ill BASIC in· 
eludes the dual-speed cassette capability, 
a real-time clock, upper and lowercase 
drivers, a special graphics character set, 
and RS-232 110 routines. You can define 
your own cursor character, blinking or 
non-blinking. 

In your applications programs, you can 
protect up to seven lines at the top of the 
screen f rom scrolling during input to the 
screen. There's even a ROUTE command 
to direct specified outputs between key
board, d isplay, printer, and RS-232 (send 
or receive). 

By the way, there are 24 pages of ROM 
addresses in the manual. 

Model Ill TRSDOS 

The Model Ill TRSDOS is mora like the 
Model II than Model I. The directory and 
free space map are pure Model II, as are 
many of the features and commands. 
There are ERROR and HELP commands 
for quick reference, a fast string sort, and 
a variable cross reference utility. You can 
even write and protect a diskette via soft
ware command. M Ill's DO file capability 
allows a string of automatic keyboard en
t ries which allows you to powerup in your 
application program after entering the 
data. A CONVERT uti lity allows Model I 
disk programs to be moved to a Model I ll 
diskette, without disturbing the Model I 
diskette. 

A variety of commands provides for a 
number of functions. For example, 
CREATE allows pre-allocation of disk file 
space, DUAL duplicates output to video 
and printer, MASTER tells TRSDOS to al
ways begin a disk search on a specified 
drive other than Drive 0. 

There are also a series of CMD (x) com
mands, with different arguments serving a 
number of purposes. CMD(C), for exam-
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COD FOR YOUR TRS-80TM DISK SYSTEM COD 
PROGRAMMING 

TOOLS 
TDAM •••••••.•.•.•••• ..•• •• $19.95 
For Model II .......... .. .. . . . $29.95 

Includes MTC QUE Card! 
Havin1 trouble with RANDOM FILES7 With MTC's 
Table-Driven Access Method {TDAM) you' ll never 
fret over FIELDin' again. No knowledge of 
random access files IS required. Insert the TDAM 
"interpreter" into any BASIC procram and type in 
1 few DATA stltements describing the informltlon 
in your flies. TDAM does the rest! Reads and 
writes fields and records of any type (even com· 
presses 1 DATE field Into 3 bytes!). Features 
automatic file buller allocltlon/delllocation, 
memory bulferinc. sub-record blocklnc/de· 
blockin1. and handles up to 255 fields per record. 
Super fast and super simple! Complete with 
TDAM Interpreter, Instructions and demo pro
aram. Requires procrammin& e1.perience. 

SIFTER ••..•..•.••.••.•.•.•• $19.95 
For Model II . ........... .... . $29.95 
Twelve in-memory hi&h·speed sorts for use in any 
BASIC procram: stable, noiHtlble. with/without 
taas. for numeric or strin& data. Random File 
Sort included. Some sorts written in machine 
code. Includes sort subroutines, demo procrams 

Reloate needed with 
ellperlence. 

SUPERSEDE ............... $19.95 
For Model II ... ..... . . ....... $29.95 
A "must have" for the professional procrammer 
or the aerious amateur. Probably one of the 
&reatest tim•savers avlltllbie. Write procrams In 
shorthand · chance variable names • aenerate 
proeram documenbtion · use with REBUILD and 
MINGLE to build new procrams from old ones. 

MINGLE-II. . ................ $19.95 
For Modell I. ........ ... ..... $29.95 
Merae up to 14 flies (Procram or Data) into a 
single file. Data files may be merged in ascending 
or descendin& sequence with the ordering based 
on a user·specified comparison field. A very han· 
dy utility for consolidating data files. 

"OTHER MYSTERIES" 
VOLUME II 

lo<eword by 

H.C. PENNINGTON 

,.._,.,, ... 
llll ltfN.U '/ lll.,lt Ill t 0/1/-11 

.. \ · 011 H I~ \\\"II lW ... 

can now and place your order for this new book, 
" MICROSOfTTM BASIC DECODED & OTHER 
MYSTERIES for the TRS..BOTM", from IJG, Inc. 
A primer for cassette and disk BASIC on the 
TRS-8QTM, the information provided appf~es to 
Similar MICROSOFTTM BASIC interpreters. 
Features Include definition of terms, an over· 
view of BASIC and DOS, eXP,~anation of exits, er· 
ror codes, verb actions, 'cold" and " warm" 
restart procedures and euminatlon of system 
utilities, arithmetic support and flO driver 
routines, and the communications recion in 
RAM. Individual routines are explained in detail, 
with an index provided for easy access. Appen· 
dixes Include tables for BASIC and DOS vectors. 
stacks and Interrupt locations, PLUS thousands 
of comment lines for the complete 
MICROSOFTTM BASIC. 
MICROSOFnM BASIC DECODED .. $29.95 

The perfect supplement for your 
NEWDOS, from IJG, Inc. 

"TRS-80™ DISK AND 
OTHER MYSTERIES" 

by Harvard C. Pennington 
132 paaes written in PLAIN ENGLISH packed 
with HOW TO information with details, eumples 
and in-depth explanations. Recover lost files and 
directones, remove file protection. make BASIC 
procrams unlistable. How to use SUPERZAP, 
recover from DOS errors and MORE! 

TRS-80™ DISK .•.•••.. •..•• $19.95 

NEWDOS/80 
by Apparat 

Apparat's lon&·-.lted suc:c:essor to NEWDOS+ 
is here! This is not an enhanced version of 
NEWDOS, but a completely new product. 
Simplified DOS commands can be instantly ex· 
ecuted from BASIC, even within 1 procrm, 
without disturbln& the resident code. System op
tions. 5UCh as password protection, number and 
type of disk drives, BREAK key enable/disable 
and lowercase modification recocnitlon, can be 
quickly and easily chanced. F'rte new rllldom· 
access fife types lllow record lengths of up to 
4096 bytes, and no FIELDin&! A powerful CHAIN 
lacMity allows keyboard INPUTs to be read from a 
disk tile. An improved RENUMBER fadlity per· 
mits croups of statements to be retocated within 
proJnm code. Diskettes may even be 
des1gnated as RUN-ONLY! Futures all 
NEWOOS+ utHitles (SUPERZAP 3.0, etc.) and 
much morel One MTC technical stiff member 
said havinc NEWDOS/80 is " better than sex" 
(you'll have to jud&e for yourself!). Includes 
180-pace instruction manual and MTC QUE 
card. 
NEWDOS/80 . . . . ..... . .. . ..... S 149.95 

MTC QUE Card only ........... . .. $7.50 

CALL REGARDING OUR NEWDOS+ UPGRADE 
PRICING. 

Complete for Model I with all utilities 
Plus exclusive MTC QUE card! 

NEWDOS + 
$6995 

by Apparat 

includes REF, RENUM, SUPER.ZAP, EDITOR/ 
ASSEM., DISASSEM., DIRCHECK, and more! This 
Is the qinal NEWOOS with an of Apparat's utility 
procrarns. Includes uclusive MTC QUE (Quick User 
Education) card. 

MTC QUE Card only ................. $1.50 

MORE 
PRODUCTS 

Products damaged in 
transit will be 
exchanged. 

MOST ORDERS 
SHIPPED 

WITHIN ONE 
BUSINESS DAY 

WE ACCEPT • Add $2.50 for 
standard UPS 
shippinc & handling 

Prices, Specifications, 
and Offerings subject 

to change without 
notice. 

TO PLACE ORDER 
1-800-321-3552 

DEALER 
INQUIRIES 

INVITED 

CALL 
TOLL 
FREE 

• VISA 
• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• C.O.D. 

• S2.00 EXTRA 
for C.O.D. 

• Ohio residents 
add 5 '11" sales tax. 

FOR PRODUCT INFO 
1-800·321-3640 

..-20 IN OHIO call (216)289-7500 (COllECT) 

J';ltTfl TtCHf';10LOG~t5 C~RP~RfiT~~~ 801022 
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pie, compresaes program lines by remov
Ing remarU, spaces, Of both (your option). 
CMO(l) loads a specified machine lan
guage routine to be called from BASIC, 
and CMO(O) sorts or alphabetizes the con
tents of an array to name just a few. 

Of course, the physical diHerences r• 
fleet many of your suggestions, too. The 
one piece cabinet is capable of housing a 
l.eYel I Of II ROM, up to 48K RAM, RS-232, 
two of the four possible disk drives, and 
it's all fed by one power cable. To hold the 
norHiisk price down, the ~ drive kit 
fOf drive 0 includes the controller and pow
er supply fOf both internal drives. Again, 
the parallel printer port is built In, so we've 
eliminated the need fOf our ever-popular 
expansion interface with Model Ill. 

You'll be happy to know that every ef
fOft has been made in Model Ill to elimi
nate Radio Frequency Interference. I hope 
it's obvious that Model Ill, both in hard· 
ware and software is anything but a 
"warmed-over Model I." 

......... Getting OuestloM 

0: can my Modell be retrofit to Model Ill 
specifications? 

A: Unfortunately, no. The hardware Is 
too different. 

Q: Does the intrOduction of Model Ill 
mean that Modell will no longer be avail
able? 

A: As inevitable as death and taxes, the 
day will come when every prOduct we 
make, even MOdel Ill and the pocket and 
color computers, will go. As of now, i 
honestly can't tell you when Model I will 
cease. 

The real question behind this question 
Is usually " Am I (Modell owner) now going 
to own a useless piece of outdated hard
ware? My answer Is an emphatic NO! Dis
continuance, when it comes, won't 
change the benefits of your computer Of 
its value. 

Q: Is It true that Radio Shack has been 
delivering n -track double-density drives 
and just not telling anybody? If so, can 
Modell wortt with them? 

A:. All of our drives, from day one, have 
had dou~nslty heads. Earlier this 
year, we began to use drive mechanisms 
which were capable of 40 tracks, not 77. 
Those are the drives we sell today. They 
are faster, band positioner drives, and 
wont well with either Model I or Ill. Our 
engineers tell us that Model I would not 
wont reliably in a double-density mode. By 
the way, the earlier 26-1160's and 61's 
won't wor1t with Model Ill. 

Q: Is there a modification to eliminate 
RFI fOf Model I, especially for ham radio 
use? 

A: No. We don't know of a reliable way 
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to eliminate RFI In existing Model l's. I've 
heard stories from people who have killed 
90 percent of the Interference, but they 
also tell me that others have tried their 
methods (some quite involved), without 
any real improvement. 

Q: If I buy a Model Ill, can I be assured 
satisfactory operation with my ham equip. 
ment, without Radio Frequency lnterfer· 
ence? 

A: All computers generate some level of 
RFI and Model Ill like ali of our computers, 
complies with FCC regulations. But It's 
our belief that the FCC tends to protect 
your neighbors-not you-from the com
puter. You may simply have to choose~ 
tween computer operation and TV, ham 
radio, etc. I know RFIIsn't a pleasant situ· 
atlon. I've spent a few nights on 20-meter 
CWwith my unmodified MOdell and M-80. 

Yleicelc: ComM To TR$10 

We began shipping Model I Visicalc 
software back In late September. AI· 

''Q. Can nw Model I 
be retroftt to Model Ill 

spectftcatJor JS? 

A Unfortunately. no 

though it was fOf Model I only, the plan 
was to have a MOdel Ill version available In 
November. On the chance that some of 
you are not familiar with Vlslcalc, it's 
worth explanation. You'll find It one of the 
most versatile programs. 

Picture a large spread sheet with up to 
63 vertical columns labeled A, B, C, etc., 
and up to 256 horizontal rows labeled one, 
two, three .. . and so on. (There are a few 
restrictions depending on memory limits.) 
Vlslcalc turns your computer's memory in
to such a sheet. Now, any location on the 
sheet (AI, AK211, 07, etc.) can contain a 
label or heading, or a number, or a formula 
telling the computer how to calculate the 
figure there. For example, A32 could be 
Net Profit, and could be A6 (Gross Profit) 
minus A30 (Total Expenses). 

Now, the fun. If you want to do income 
projections fOf a year, enter your first 
month, then tell Visicalc to assume a 5 
percent monthly Increase In sales. You 
can handle fixed expense items by repeat· 
ing those exact numbers for all 12 
months. And when you're finished, when 
you enter Of change a figure, Vlslcalc per· 
forms a bit of magic. The new numbers are 

calculated and put Into place lmmedlat• 
ly. Adding other variables Is quick and 
easy. For example, what If you add a new 
employee, buy a new delivery truck, move 
Into a less expensive office, start an ex· 
pensive ad campaign, increase sales 
faster, have a sales slowdown? 

Your bills can be adjusted fOf seasonal 
variations by entering a fixed amount or a 
relationship to a base month. 

Your video screen acts as a window on 
your spread sheet, and you can move the 
window anywhere. You can lock headings 
in place while scrolling, or even split the 
screen horizontally or vertically, scrolling 
only a portion of the display. Of course 
Visicalc can print specified portions of 
your spread sheet, or store It all on disk fOf 
later use. The possible uses are endless. 

Whether you're calculating the family 
budget, Of doing corporate financial plan· 
ning-if you own a TRS-80, Visicalc would 
be an excellent addition. (Yes, Tandy's 
financial wizards have been using it for 
some time, too.) And yes again, it will be 
available for the Model II In December If 
Murphy doesn't butt ln. 

The Manaaement Computer 

With the Introduction of Vlsicalc, Scrip. 
sit, TR&aO Videotex, and Profile, and 
especially with one-ptece hardware like 
the Models II and Ill, businesses are find
Ing that the TRS-80 is a valuable manage
ment tool. It saves time and labor, man
ages data, does financial planning, and 
even composes memos or letters. It also 
can provide a low-cost electronic mail ser
vice by means of Videotex software and 
the CompuServe Information Service. And 
best of all, It's not just another future con
cept. It's all happening tOday. 

If you haven't tried the CompuServe, 
you should. Our TRS-80 software pack· 
ages Include a free hour on the system. 
Your unique user number and password 
come right In the software package. There 
Is no sign-up fee even If you decide to keep 
going after your free hour. Whether Of not 
you find a home with CompuServe, the 
Videotex gives you an excellent general 
purpose communications package. 

Vlslcalc, Scrlpsit, Profile and Videotex 
all make outstanding gifts for computer 
owners, and are almost universally usable 
regardless of the first use of the com· 
puter. 

Also remember that cassettes, disk· 
ettes, and dust covers make outstanding 
low-cost gifts. But for you we at Radio 
Shack want to wish you, a happy holiday 
season and an outstanding 1981. We hope 
your stocking on Christmas morning 
comes stuffed with outstanding and uni· 
que computer gifts. • 
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Micro Mlllenlum 

When reviewing The Micro Mlllenlum 
for your August Issue, Nancy Robertson 
was clearly unaware that the author died 
suddenly before the book was published. 
This may well explain the deterioration 
she detects In the later chapters. 

In addition to his qualifications as a 
psychologist, Christopher Evans was an 
applied computer scientist In the British 
'boffin' tradition. His pioneering work on 
dialogs between microcomputers and 
naive uMt11 led to the de\'elopment of the 
MICKEY system, In which an unattended 
microcomputer Ia used to gather medical 
Information from patients. (On some sen
sitive topics, It seems that patients will 
give more accurate Information to a sym
pathetic microcomputer than to a human 
doctor, and prefer to do so.) 

He was also a first-class communicator 
of scientific developments to the non
scientist, combining a flair for exposition 
with sturdy common sense. I for one will 
not forget his discussion of the appetite 
for the miraculous In modem man, culmi
nating In a demonstration of spoon-bend
Ing as performed by Uri Geller, given In 
swimming trunks during the lunch break 
In a symposium on 'Man-machine Interac
tion' In Greece. 

His was a rare combination of talents, 
and his death has left a gap that will not 
easily be filled. 

Dr. Hugh David 
91830 Le Coudray-MontCHUJC 

France 

A Ham Writes 

I have never written to you before al· 
though as a Ham I have read 73 Magazine 
for a number of yurs and now subscribe 
to 80 Mlcrocomputlng. In passing, I must 
say that I admire your style. You are one of 
my favorite curmudgeons. I use the term 
affectionately since I aspire to the same 
estate. 

The ruson for the letter Is to tell you 
that the second Issue of 80 Mlcrocomput· 
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11He was a first-class communicator 
... I for one will not forget his 

discussion of the appetite for the 
miraculous in modern man." 

lng I received more than paid for several 
years' subscription. I was just about to 
disconnect my Interface to drive to Nash
ville (35 miles). because of a problem that 
had developed between my TRS-80 and 
my H-14 printer. Both seemed to be oper· 
atlng well but the Information the comput
er was sending was printing out as gar
bage on the printer. The October issue 
came just as I was about to start pulling 
things apart, so naturally reading the 
magazine took precedence over fixing the 
computer. The Issue fell open to James 
Kunzman's article about the NEC Spin
writer and his problems with a warped R5-
232-C board. To make a long story shorter. 
with a screw driver, a pair of tweezers, and 
a pencil eraser, I was able to fix my protr 
lern without a $24 trip (plus mileage) to the 
Radio Shack repair center. 

1 hope you and your magazine live for-
ever. 

Donald R. Goss, Chairman 
Division of Humanities 

Gallatin, TN 

Bat Guano 

I just received my fourth Issue of 80 Ml
crocomputlng. The house rule here Is that 
three back Issues of any magazine re
main; all others are tossed out. But 80 Ml
crocomputing seems to contain so much 
Information that I can't use It all at once 
but must keep the magazines on file for a 
time when I can get around to It all. 

After four Issues, the quality of the ln
. formation I'm keeping Ia coming strongly 

Into doubt. 
From the June Issue, I patiently keyed 

In the "Ufe" listing. I realized In the pro
cess that something was wrong with the 
program, wor1ted around It, and saw the 
corrections In the July Issue. 

In the August Issue, I patiently keyed In 
the "Swords and Sorcery" program, again 
realizing that that program was screwed 
up, too. You can jimmy a missing symbol 
In an assembly program, but It's hard to 
supply missing data In a BASIC program. 
These mlsalng Items apparently had noth
Ing to do with the programs themselves, 
but were just results of shoddy editing. 

This month-September-! tried "DI· 

vine Proportions," and found that the pro
gramming Itself was downright shoddy
the parallelepiped, for example, was 
drawn wrong, and the option to print out 
the proportions clobbered the screen dis
play. Again, If 80 Microcomputing's staff 
had checked out the program, this 
shouldn't have happened. Another case of 
editorial Irresponsibility. 

80 Mlcrocomputlng also carries hard· 
ware modifications. I haven't tried any yet, 
but I have the fear that if I did, I might wind 
up with a smoking wreck Instead of a mi
crocomputer if the hardware modiflca· 
tlons are as shoddily checked as the soft· 
ware that's published. 01' Madman Wayno 
can rip us off only so far. 

1001001? 101101-bat guano on your 
antenna. 

Richard Amyx 
San Jos11, CA 

Richard, see previous letter.-Eds. 

Article Argument 

Your August 1980 Issue quoted and 
snldely commented on an article In the 
June 16, 1980 Issue of Business Week 
wherein two Tandy VPs stated flatly that 
no new computers were coming out this 
year. 

When 1 queried Radio Shack about the 
Item, they reported an inability to find the 
quoted article In that Business Week. Nor 
could I. When I brought this to your atten· 
tion, I was directed to the June 9, 1980 Is
sue of Bus/ness Week. But I came up dry 
there as well. No Interview, no article. 

It looks from here that an apology Is due 
the Tandy people. At the least, It Is no way 
of healing the breach between your mag• 
zine and their advertising department. 

John R. McGinley, Jr. 
New York, NY 

I SUfJflfiSI you ffHld a little more closely 
bflfore sending off your next letter to an 
editor. The first three paragraphs of the 80 
piece you referred to are reprinted here. 

"An article printed in Business Week, 



June 16 stated that, "Over the next six 
weeks Tandy plans a barrage of new prod
ucts to follow up its initial foray into the 
small business market with its TRS-80 
Modell/. " 

" It goes on to say that a desktop com
puter for scientists and engineers, a word 
processor based on the Modell/ and small 
computers that will automate inventory 
controls are to be expected. 

"At Tandy Corp., both H. L. Seigel, Na
tional Publicity and Promotion Manager, 
and Senior Vice President of Operations, 
Charles Phillips, deny the thrust of the 
Business Week article. They both say no 
new computers that they know of will be 
marketed by the company before the end 
of the year." 

It is not the Business Week article that 
quotes the two Tandy executives who 
denied knowledge of the new computers, 
it is 80 that quotes them. Business Week 
had the scoop. We tried to follow it up, 
without immediate success. The Septem
ber cover story gave the details that would 
have been nice to have had in August. 

The Business Week article is indeed in 
the June 16 issue on page 106J, entitled 
"Tandy's personal-computer salvo." 

Nancy Robertson 
80 News Editor 

Dislikes Content 

I'm sorry, but the time has come when I 
feel compelled to write regarding your cur
rent editorial content regarding " software 
pirates". Believe me, I do not condone this 
practice, but I feel you are using your pub
lication, supported by my subscription 
fees, to promote a very Self-serving, vest
ed Interest on your part as head of Instant 
Software. 

I subscribed to 8Q Mlcrocomputing be
cause it was advertised as being the top 
of the line in publications dealing with the 
TRS-80, not because it was to degenerate 
into a soapbox for the slanted views of its 
publisher or to become saturated with ad
vertising material. 

As examples of the current state of your 
publication I cite the following: 

In the last issue of 8Q Mlcrocomputing 
there were fourteen pages devoted to the 
software pirating on the copyright situa
tion and one hundred twenty-five pages of 
advertising material. 

These examples amount to the follow
ing percentages: 

Pirate to TRS3> material 6.2% of total contents 
Advertising to TRS3> material 56.3% of total contents 
Total ed ltO<ia~advertising 61.5'/o of total contents 

As a businessman I realize advertising 
revenue and editorial content are Impor
tant parts of any publication, but after dis
counting some questionable material and 
still arriving at a total subscriber oriented 
magazine content of 38.5% of the 226 
pages of your last issue, I honestly think 
you are putting the cart before the horse 
at the expense of your readers. 

I for one would like to see you and your 
publisher friends get off your collective 
soapboxes and get back to the business 
at hand-publishing some top quality 
magazines dedicated to the top selling 
computer in the world-the TRS-80. 

Vern H. Hall 

Though we can't agree with your break
down of editorial matter and are confused 
at your reasoning concerning articles cov
ering software copyright or piracy
Wayne 's editorials aside-we would like a 
chance to respond to criticism that our 
magazine is becoming more crowded with 
advertising. 

Nowhere has the pressure to introduce 
more editorial matter in the magazine 
been more sharply felt than In our own of
fices. This pressure has not only come 
from upper management, but from our 
own sales department. 

The editors are in complete agreement 
with these sentiments. 

Perhaps, to a reader, our magazine's 
growth rate and the problems encoun
tered are not self-evident. A publication 
which appeared in January 1980 at 147 
pages and appears just one year later at 
over 250 has undergone radical changes. 
The editors have been chasing advertising 
space sales since February. 

The more hectically we operate, the 
more difficult it Is to guarantee both lucid 
and accurate articles; articles which we 
hope depart from what passes as "techni
cal" literature to become both education
al and even enjoyable. 

Only now are we properly staffed to do 
the necessary job. In the future we hope to 
offer yet a larger and more carefully edited 
magazine.-Eds. 

Connector Advice 

Radio Shack now sells a 40-pin card 
edge connector (Part 276-1558, on page 
126 of their 1981 catalog) which they de
scribe as " compatible with many micro
computers." While this connector fits the 
TAS-80 expansion port, from the back, the 
TRS-80 has the low numbers at the left, 
and the odd numbers on top of the printed 
circuit card. With the card edge connector 

held so that the low numbers are at the 
left, the even numbers are at the top. This 
causes no problem if two card edge con
nectors are used on a single cable, but 
anyone who uses the connector to attach 
the TRS-80 to a circuit board should be 
aware that the wires will be ordered 2, 1, 4, 
3, . .. . . 38, 37, 40, 39 and not in the usual 
sequence. 

Sherman Levine 
White Plains, NY 

Scripslt: Round ? 

Further to the letter in your September 
Issue from William O'Brien: I have now 
been using Scripsit for about three 
months, and am generally happy with it, 
but I am still bugged by the lack of line 
feed with the Enter key. I've become used 
to It and work around It, but it would be 
nice if it could be made to work. 

I use my TAS-80 with an IBM Selectric 
typewriter and Escon (USA) Interface unit. 
With this, the Enter key doesn't give a car
riage return unless there are several char
acters In the line. This means that such 
things as block formats and paragraph 
formats don't work. 

You could say that I should have used a 
Tandy printer, but I won't buy that! For a 
start, In an office environment you must 
be able to produce typewriter quality print
outs, and Tandy had not released their 
daisy-wheel printer here at the time of 
writing. They have no other printer with 
the needed quality. 

Also, for business correspondence you 
must have a number of other features, 
such as half line spacing, both for setting 
out and so you can write things like C02 or 
MC2. You must be able to underline and 
you should be able to use all of the charac
ters on the type ball, including 'I• and 'lz. It 
is also nice to be able to correct small mis
takes in the middle of the printed page, 
which you didn't see until you printed it 
out, using the typewriter's corrector rib
bon. No printer can give you that with 
Scripslt-except the Selectric. 

To get all of this you need either a dedi
cated word processor (at $15,000 +) or a 
printer which doubles as a typewriter. This 
is what I have, and if I could just get it to 
execute a carriage return with the Enter 
key, I'd be happy. 

Hope someone out there has had the 
same problem and solved it! 

David D. Harris 
470 Manon Rd. 
Plympton Park 

s. A. 5038 
Australia 
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8'0AID 
Needs Equipment 

As you probably know, the Coast 
Guard Auxiliary is a nonprofit, volun· 
leer Ol"ganlzatlon whose primary pur· 
pose is to assist the Coast Guard. Here 
In the Caribbean, our group operates 
mainly in the area of Search and Res-
cue. 

We have a considerable amount of 
Information to assist us during SAR 
operations that is presently stored in 
files, books, bOxes and on scraps of 
paper. When t ime is of the essence, we 
must rummage through all of this ma· 
terlal to find the needed Information. 
The suggestion has been made that all 
of this data could be stored In a small 
computer. 

Our problem, however, Is that we do 
not have any government funding and 
all of our equipment Is purchased by 
individual members. The purchase of a 
microcomputer would be out of the 
range of our people since most of us 
are retired and live on fixed Income. 

Is there any possibi lity of one of your 
readers donating a used or out-dated 
computer to our group? As a nonprofit 
Ol"ganization, we are permitted to ac· 
cept donations of this type and the do
nor would receive a faVOI"able tax write
off. 

It would be greatly appreciated if 
you could assist us In this matter. 

Milton Greene · Vice Command., 
Coast Guard AuK/1/ary St. Croix 

Box 2759 · Christ/ansted 
St. Croix · US Vi · 00820 

BI-Sync v. A-Sync 

I have what appears to be an unsolv· 
able problem which might be of inter· 
est to bOth you and my fellow readers 
and just possibly of enough potential 
to engender the development of a solu
tion! 

On the surface the situation seems 
simple: I operate a 32K TRS-aO with 
disk drives. With the R 232 board and a 
300 baud RIS, modem communications 
with the outside world are a delight. 

My corporate headquarters, on the 
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other hand, operates a monster IBM 
System 34, communicating with the 
world In 3741 protocol via 201C 2400 
baud dial-up equipment. 

Trouble Is that the system 34 com
municates In BI-Sync. I need to com
municate In A-Sync. 

Short of spending upward of $5,000, 
there appears to be no solution to my 
problem. Software packages are not 
available. Conversations with data 
communications companies who 
might act as an Interface have proven 
either fruitless 01" way too expensive. 

Any Ideas?? 

Raymond L. Watkins 
ICC Industries, Inc. 

Dover Chemical Corp. 
Davis at 15th St. 

P.O. Box 40 
Dover, OH 44622 

Scrtpslt Reboot Aid 

Reference 80 Microcomputlng for 
the month of July; there was a gentle
man concerned with rebooting to DOS 
when using SCRIPSIT. Have no fear, if 
your system does reboot all you have 
to do Is go to DEBUG and execute 
G6008. SCRIPSIT will come back with 
no loss of data Do not try going to BA· 
SIC after reboot and enter by SYSTEM: 
Your data will be lost fOI" sure. 

There Is also another answer to 
reading the directory when In SCRIP· 
SIT, and that Is to buy NEWDOS 80 by 
APPARAT Inc. of Denver, CoiOI"ado. 
This Is an excellent DOS system and 
allows you to read the directory with· 
out losing SCRIPSIT. 

Chuck Gould 
Route 6 Box 6460 
Nampa, ID 83651 

Keyboard Bounce 

I have a problem; but first a word of 
explanation. 

I am a graduate mechanical engi
neer. I own a TRS-80, Model II with 16 K. 
This was originally a Modell, 4K which 
I have had modified (by Radio Shack) 

to Level II, 16K. 
Each morning that I Intend to use 

the computer I first have to CLOAD a 
cassette titled Keyboard Oebounce, 
Systems • KBFIX. 

Without first loading this caaaette I 
have to go through the throes of key
board bounce (multiple printing). 

I can't understand why loading this 
KBFIX cassette will solve the keyboard 
bOunce, but the repair shop tells me 
that the affliction (to the computer) 
cannot be repaired on a permanent 
basis Internally. 

Granted, loading this caaaette con
sumes only a few minutes time and the 
computer performa beautifully after 
loading it. But I'm 63 years old and I 
like to put my time In more beneficially. 

DATEL Aid 

John V. Lane 
14400 Astoria Street 

Sylmar, CA 91:U2 

I recently purchased a DATEL 30 
Selectric based 110 terminal. I have 
been unable to find documentation 
and DATEL Is now defunct. The ter· 
mlnal Is EBCDIC encoded and I would 
like to convert it to ASCII. Any help in 
this conversion or documentation on 
the electromagnet driver board, power 
supply board, logic board, 01" the 50 pin 
connectOI" between the logic and the 
typewriter would be greatly apprecl· 
a ted. 

Brad M. Dickey 
2806 Tf'NIIouse Pkwy 

Norcrou, GA 30093 

Needs Interface 

My surplus Datal Select ric came 
with a software driver that works fine 
on programs, but It will not wof1( with a 
word processor. I have tried bOth Pen
cil and Scrlpslt, and it will not print. 
can anyone suggest an Interface? 

Paul Kalksteln 
Ptl/1/ipa Academy 

Ando.,_,, MA 01810 
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Book Review 

TRs-80 Disk & Other Mysteries by H. C. 
Pennington is an exciting title Isn't it? 
Here, I thought, is a book that will tell all 
about how the disk knows where to start 
and when to stop, how the system knows 
where all the pieces of a fragmented pro
gram are located, how a multiple disk sys
tem knows which drive to use. Perhaps It 
will give me hints on changing code on the 
disk so I can change the start-up process. 
This book promises to answer all my 
TRS-aO disk related questions. 

The book starts out nicely enough; 
there Is a short paragraph that says the 
TRS-aO is a pretty neat machine and 
Pennington loves lt. Then there Is a page 
about the crumbs In Fort Worth who are 
responsible for the existence of the 
TRsao. We learn that the stupes who put 
TRSDOS together obviously didn't know 
what they were doing, but there are a pair 
of heros in Colorado who have saved the 
day for all us TRS-aO disk owners. 

Most of the rest of this book tells us 
about the mistakes in Radio Shack's 
TRSDOS and the Inadequacies of some of 
the other disk systems and how great 
NEWDOS is. We learn that NEWDOS 
wortts and fixes all the mistakes. The book 
then describes how to use NEW DOS com
mands and features. The conclusion I 
draw is that the documentation with 
NEWDOS Is Inadequate and I have spent 
$22.50 for an Instruction book that I don't 
need. The title should have been Newdos 
& Other Mysteries. 

Sinclair Slips 

John Grass 
Portola Valley, CA 

After reading Mr. Sinclair's excellent ar
ticle, " Into The 80's", I have found the fol
lowing bugs: 

1) The power switch does not perform a 
memory clear function during power-up. 
This Is performed by the combination of a 
inverted Input NOR gate, (Z53 & Z52), & the 
RC network, (R47 & C42). See R/S techni
cal reference manual for details. Three 
poles of the four pole switch are used to 
switch the three power supply connec
tions, ( + 5 & - 5 vdc & vac). 

2) When a reboot occurs, "Memory 
Size?" appears during program execution 
and you do not always lose the program In 
RAM. When It happens press the reset 
button first, then pull a list to see where 
your program went wrong. (By the way, the 
explanation given by RIS of the function of 
the reset button is Incorrect (l II manual 
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pg. 112). Pressing reset returns the com
puter to " READY", not to " Memory Size?" . 
Also you do not lose the program In RAM.) 

3) The maximum characters per line al
lowed Is 255, not 250. 

4) On Print@ syntax, the comma should 
be used after the position argument, 
(PRINT 064," .. . ). This mistake was In the 
article, example 4 Is correct. 

5) This Is not a bug but a method I have 
used to rid my keyboard of bbounce. 
Clean the contacts as R/S has recom
mended. Then paint the contacts with 
" Blue Stuff" or a similar product. Spray a 
small amount of the chemical Into a paper 
cup, then dip a flat toothpick Into the foam 
and gently paint the contacts. The chem
Ical is a mild polishing formula which 
wipes the contacts each time they close. 
This chemical is used on TV tuners to 
keep the gold contacts clean. 

POKE Convert 

John F. Costello 
Philadelphia, PA 

It seems that both Bertram Thiel (" Dou
ble Size Graphics", June 80) and Jeff 
Elsen (Input column, September 80) have 
neglected to mention that there are more 
ways to escape the 32 character mode 
than CHR$(28) and CLS. I have found that 
POKEing 0 into memory location 16445 

f0DEBUg 
Math Flash Bugs 

Corrected lines for " Math Flash" , 
Page 158, Sept 1980, 80 Microcomput· 
lng: 

95 ON y GOSUB 1000.1100.1200.1300.1.W0.1S00.1800. 
1700.1800 

100 IF Y • 0 THEN GOSU8 1900 
105 ON 0 GOSU8 2000.2100:W • O:Y • 0 
220 IF G C THEN PRINT 0 O.G;·· IS WRONG. etc (Rest 

of line remains unchanged). 

Jim Barbarella 
R.D. 11, Box 241N 

Tennent Rd. 
Englishtown, NJ 

Machine Language Bug 

Got a friendly call from Nashville 

will effectively convert the video contents 
back to 64 characters per line and will 
leave the cursor where It Is while CHR$(28) 
brings It to position (0,0). If for some rea
son you don't want to use CHR$(23) to en
ter the wide letter mode, POKE 16445,8 
will do the same. 

Benjamin Junge 
Los Angeles, CA 

Dancing Numbers Program 

>UST 
5 ClS 
108 - 1 
20 FOR X • 0 TO 11115 STEP 8 
30 PRINT O X. 8 
.W NEXT X 
508 · 8+1 
110 FOR L • 0 TO 75 : NEXT L 
70 IF 8 > 8111 STOP 
80GOT020 
READY 

>-
Try It just for fun! 
I also would appreciate hearing from 

readers with programs helpful to the 
blind. 

John Rago 
Rt 2 Box 19 

Logan, lA 51546 

Continued to page 28 

Tenn, this PM from a Ham who was try
Ing to make sense out of an article of 
mine in the August 80 Microcomput· 
lng, "Towards Machine language" . 
There was a foul-up In the printing on 
page 144. Under the heading Machine 
Code listing, using T-BUG, punch In 
this series of commands starting at 
memory location 5000: 

CO Fe04 3E 31 32 20 3E 76 

The only nice part about composing 
room errors is that I find great numbers 
of folks out there who appreciate the 
effort that goes with authorship. 

Allan S. Joffe W3KM 
1005 Twining Road 
Dresher, PA 19025 



EXCITING NEWS FOR INVESTORS WITH TRS-80 32K DISK-BASED SYSTEMS! 

Standard & Poor's proudly announces 
STOC~ 

a unique software and data~ 
to helP. you meet your investment goals 

like a Wall Street professional. 
STOCKPAK not only delivers a "stand-alone" Port

folio Management System but also gives you the soft
ware for Standard & Poor's monthly Common Stock 
Data Service (available to TRS-80 owners on a sub
scription basis). With STOCKPAK and the Data Ser
vice you command one of the most powerful and 
versatile investment tools available. 

Here's How STOCKPAK Will Help You: 

A 900 COMPANY DATA BASE SERVICE 

Monthly Data Service subscribers receive a diskette 
containing 30 vital financial items on 900 of the most 
widely traded stocks (S&P "500" and 400 NYSE, ASE 
and OTC issues). Accompanying this monthly diskette 
is an Investor's Newsletter highlighting important fi
nancial news and investment strategies, with sugges
tions for maximizing the usefulness of the system. 

STOCKPAK SELECflON SYSTEM 

The heart of STOCKPAK is a powerful, analytical 
stock selection tool which enables investors to choose 
stocks which meet their investment criteria. For exam
ple, you may wish to select only those oil and gas stocks 
with price/earnings ratios of less than 7 and yields of 6% 
or more. Once a group of stocks has been selected, you 
can store it as a separate data file for continuing use. 

REPORT WRITER 

Vou can define the report formats you wouid iike to 
see on those stocks meeting your investment objec
tives. Hundreds of calculations and ratios that you 
define can be sorted, averaged or totalled, and dis
played on video screen or optional printer. 

PORTFOLIO MANAGEMENT SYSTEM 

Now you can effectively evaluate and manage your 
own stock portfolio of up to 100 securities with as many 
as 30 transactions for each. You can record "buy" and 
"sell" transactions, price and dividend information and 
stock splits for instant retrieval, for record keeping and 
tax purposes. You can measure actual performance or 
create hypothetical situations to help you make "buy" 
or "sell" decisions. 

HOW TO ORDER STOCKPAK 

STOCKPAK is designed exclusive ly for TRS-80 
users with 32K business systems with two mini -disk 
drives. You can obtain the basic software and sample 
Data Base, plus a comprehensive User's Manual from 
your local Radio Shack Store for only $49.95. The 
STOCKPAK Monthly Data Updating Service can be 
ordered directly from Standard & Poor's for $200 an
nually, or from the order form provided in the basic 
package you purchase from Radio Shack. 

Ill 
Standard I Poor's Corporation 

U BROADWAY, E\V YORK, Y 10004 (li Z) l4 -}994/3174 
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Recently I demonstrated the Radio 
Shack Payroll System for a client. Af· 

ter entering the data for several new em
ployees, the program halted with a cryptic 
message OV ERROR IN LINE 1132. Cover· 
lng my confusion with a humorous remar1< 
about Murphy's Laws, I listed the line. 

The line contained a multipurpose rou
tine used for both alphanumeric and nu· 
merle input, that determines the value of 
the input string. Unfortunately the input 
data contained an address 229 E 69th St. 
which the program had intet'preted as 229 
raised to the 69th powet'. 

Of course I was able to make a quick fix 
(E became East) but the experience was 
quite distressing. If an Inexperienced 
clerk had been operating the computer, he 
might have quit in disgust. Since the error 
occurred with the payroll mastet' file open, 
the fila could have been destroyed. 

This type of bug is quite difficult to fore
see. I am sure that future programs will 
correct this oversight and have proce
dures to facilitate an abort in case of an 
incorrigible error. However, this experl· 
ence provides an important lesson. 

A New Product 

The Payroll System Is a new product. 
New data processing products, both hard
ware and software, are prone to strange 
and unanticipated errors. My expet'ience 
has been that most new systems of any 
complexity require at least six months of 
field operation to purge bugs. For this rea· 
son an older software product supported 
by a reliable software house often offers 
the safest path to reliable automation of 
your business recordkeeplng system. 

One of the first microcomputer ac
counting packages was the Osborne Sys· 
tem. This system was developed by Adam 
Osborne and Associates for the Wang 
2200 In the mid '70s. Originally written in 
Wang extended BASIC, It has been con
verted by many vendors for both the 
Model I and Model II. 

The system has been thoroughly field 
tested and documented in a series of 
published manuals. in the latest manuals, 
the Wang BASIC listing has been re
placed by CBASIC listings. Many reputa
ble software houses offer versions that 
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11 While this may seem 
to be a lot of Mickey Mouse 

work, it is really sound 
data processing practice." 

are quite low in cost. 
The version that I tested was obtained 

from the Small Business Systems Group, 
Main St. and lowell Rd., Ounstable, MA 
01827. They have chosen to offer the sys
tem as a series of stand alone modules 
(accounts payable, general ledger, ac
counts receivable and payrol~ or as an in
tegrated Accounting Recordkeeping Sys
tem. 

Either method of application offers 
some advantages. In an Integrated sys
tem each subsidiary recordkeeping mod
ule contains a program which prepares 
data for entry into the General ledger pro
gram. At the end of each month, a special 
program generates general ledger infor
mation, eliminating hand journal entries. 

Technically, an integrated system can 
eliminate close out journal entries that are 
required each month. This would Increase 
accounting accuracy many times. By 
posting the recurring journal entries (for 
example depreciation, cost of sales and 
amortization) and financial reports can be 
prepared automatically. 

Some S.crttlce 

Alas, nothing Is obtained without sacri· 
flee. The catch Is that an Integrated sys
tem must sacrifice disk capacity to con
tain all the programs and data flies on one 
set of disks. The integrated system for the 
Model II only accommodates 400 receiv
able customers and 400 payable vendors. 
The General ledger was limited to 200 ac
counts. 

There Is also a limit on the number of 
open transactions which can remain in 
the system. All limits can be doubled by 
using an additional disk. Fortunately 
receivable capacity-or the capacity of 
any other module- can be expanded at 
the expense of other modules. The Small 
Business Systems Group (SBSG) thought
fully included the variable designations 
for file limits used In each subsystem. 

With 34 programs and 13 Illes the inte
grated accounting system represents an 
outstanding value. All major functions are 
menu driven and it will be easily learned. 
In addition, an invoicing module Is in
cluded to automate billing operations. 

The package is supplied on two dual 

density eight-Inch diskettes with a 
24-page description of the system and di
rections. Buyers are clearly directed to 
purchase the Osborne manuals. The 
system description Is not Intended to pro
vide the detailed information that Is 
available In the manuals. 

All menus and functions are as speci
fied In the Osborne manuals with the ex
ception of the Invoice module and the sep
aration of the accounts payable and re
ceivable main menus. All edit checking 
and data limit testing specified in the 
manuals are Included. However, the job 
cost provisions of the orig inal system 
have been eliminated. 

The one new feature, Invoicing, greatly 
extends the usefulness of the package. 
Designed as are the other modules, In
voice data Is entet'ed Into a transaction 
file, where It can be altet'ed by a file main
tenance procedure. When all data Is cor
rect, an Invoice printing routine is se
lected. An additional routine prints ship
ping labels. 

Limited Capacity 

The capacity of the transactions file is 
limited to 50 Items. To purge It, the Ac
counts Receivable Update program must 
be run. It transfers the invoice totals to the 
Accounts Receivable transaction file, 
which does not update the receivable rec
ords directly. To accomplish th is task the 
Accounts Receivable Update program It
self must be run. 

While this may seem to be a lot of 
Mickey Mouse wor1<, it is really sound data 
processing practice. No file Is updated dir
ectly In the Osborne System. All Illes are 
batch updated with hard copy control to
tals generated for each batch. This pro
vides an Independent audit trail which 
should be used to control the accuracy of 
the data retained In the system. 

Unfortunately the use of a batch update 
procedure creates a potentially danget'· 
ous situation. In a batch system entered 
data is usually subject to adjustment. En
tries should be pretotaled and totals bal
anced to the computet' batch proof totals 
aftet' entry. If the totals are out of balance, 
an adjustment can be made. 

All modules In the Osborne system can 



MT-32 I 
printer memory module -------

Give something different this season - the 
pleas ing gift of increased memory - to your 
favorite TRS-80· user. The MT-32 from Microtek. 
The new, brilliantly designed Printer/Memory 
expansion module for the TRS-80 Model 1. 

This unit will add 16K or 32K of RAM to the 
basic 16K machine without the expense of a full 
blown expansion interface. The module also 
contains circuitry to drive Microtek's MT-80P dot 
matrix printer or any other Centronics
compatible printer. No special software routines. 
No hardware modifications. Attaching or 
detaching takes seconds. One year warranty. 

Three configurations are availab le: 

• Without RAM assembled and tested 
(MT-32A @ $119.50) 

• With 16K RAM assembled and tested 
(MT-328 @ $159.50) 

• With 32K RAM assembled and tested 
(MT-32C @ $199.50) 

Available from Microtek or your nearest 
computer dealer. 

MICROTEK\ne. 

9514 Chesapeake Drive 
San Diego, CA 92123 
Tel. (714) 278-0633 
TWX 910-335·1269 
Outside Californ ia 
call toll free: 800-854-1081 

• TRS-80 is the Registered Trademark of Radio Shack, Div. Tandy Corp. 
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adjust unentered transaction batches. It 
Is quite possible, therefore, to transfer an 
Invoice to the Accounts Receivable 
module and delete it or modify it before 
posting. 

To guard against this situation, the in
voicing module provides a series of hard 
copy reports which are generated when 
data is transferred. 

Invoice data entry has six different 
screen formats. The first screen format 
prepares the top portion of an invoice. The 
Accounts Receivable file provides a bill
ing address, while shipping data must be 
entered manually. 

A special file pre-defines up to 10 differ
ent types of payment terms which are se
lected by code when the heading is pre
pared. This should be adequate lor most 
firms. In addition the same file Includes In
formation about the contents and size of 
the company's packing labels. This por
tion of the file is used to generate carton 
labels. 

There Is no provision to record sales by 
salespersons or their commissions. No 
doubt this could be added If required; 
there is no shortage of memory. 

After completing the heading, a trans
action entry screen is displayed. This 
screen allows up to 10 line items. However 
since the invoice cannot determine the ac
curacy of the item description and price. 
With larger disk space such an extension 
would be possible. 

s.p.rate Screens 

Setting up a separate screen lor each 
element of the invoice should facilitate 
the development of custom data entry 
modules for each business environment. 
In the test sample each detail data line 
provided lor the following: 

A 10 digit compound SKU/part number 
A 20 character part description 
Unit prices up to 999998.00 
Quantities up to 9999.99 
An automatic price times quantity exten
sion 

You can also include comments such as 
Partial Order or any other special notation 
in the body of the invoice. 

A her all detail lines are entered, an edit 
screen is presented. The operator may 
edit the details lines and enter sales tax 
codes and shipping charges. If the ship
ping charges are not available at this time, 
they can be bypassed and entered later. 
This option permits you to prepare a pre
liminary invoice. 

The final invoicing screen allows the 
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operator to record or cancel the invoice. 
Options are also available to selectively 
alter the heading, detail line items and to
tal-without requiring display of the other 
portions of the invoice. 

The invoicing procedures added by the 
SBSG to the Osborne system are well 
thought out. However, because invoicing 
and merchandise selection are labor in-

mend you customize this application. 
While this adds to the cost, the resulting 
labor savings can be significant. 

I would like to thank those readers who 
have been sending " war" stories and let
ters of encouragement. It is good to hear 
from you. To those who have been critical 
about my Model II bias, I hope to review 
several Model I packages in the near 

tensive activities for most firms, I recom- future. • 

EDUC~!~~! f0 
Awell known quotation states: "There 

is nothing new under the sun." In 
spite of that, there are different ways to 
combine the known in order to accom
plish new results. So, let's see what old 
things we can combine to overcome a 
couple of frequent problems In Instruc
tional programming. 

A very common problem Is limited mem
ory. My correspondence with instructors 
around the country indicates that the typi
cal TR~ setup has 16K of memory. 
More limited are the large number of 4K 
machines In schools and homes. Even a 
16K memory can put severe restrictions 
on an instructional program. 

Two Small Programs 

The severity of the memory problem is 
dependent, of course, on the subject mat
ter being taught and the level at which it is 
being presented. You might want to break 
up the program into two or more smaller 
ones which will fit the memory. This ap
proach leaves something to be desired 
even when automatic CLOADing of these
quential programs Is provided. 

The second problem concerns learning 
styles. We all know that some students 
learn better by reading, others by listen
ing, others by writing, and so on. It follows 
that a program designed for general use 
will be more effective if it provides for 
more than one learning style. The greater 
the number of learning styles for which a 
program makes provision, the more effec
tive It will be. 

One significant Input to the student, 
overlooked in computer programming, is 
his auditory sense. Both in school and 
out, people have been learning for years 
by means of audio tape recordings. 
Schools are well stocked with cassette re
corders and instructional tapes. Yet when 
they get an 80, it seems not to have oc-

curred to them to use the included cas
sette machine for audio instruction as 
well as computer programming. 

This combination is particularly appli
cable to programs containing relatively 
large explanations. If that material re
quires no interaction by the student, there 
Is no point in using valuable RAM memory 
to contain lt. Here's how it all fits together. 

The computer program Is written in the 
normal manner, except that long explana
tions are omitted. After the program is re
corded on cassette, an appropriate series 
of voice recordings is put on the same 
cassette in the proper sequence. To use 
the program, the learner CLOADs the 
computer portion of the type. Then, here
moves the computer plug from the ear
phone jack of the cassette machine. The 
student types RUN and the computer pro
gram begins as usual. 

When commentary is needed, the com
puter turns on the cassette and the audio 
plays out of the speaker. As the program 
continues, the audio is turned on and off. 

Each word of the audio material saves 
several bytes of RAM which can be used 
for a treatment of a longer topic in the nor
mal display Interaction mode. 

The Mechanics 

The computer program and the audio 
may be put on the same cassette or on 
two different ones. The following instruc
tions are presented as though a single 
cassette is used. 

• In the introduction of the program, 
the students should be instructed to re
move the computer plug from the ear
phone jack and to leave the cassette ma
chine in the play position. 

• At each point in the computer pro
gram where audio is needed, insert this 
line: 
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• Put this subroutine In any approprl- THE ASSE.aiiV LINE 
ate place In the program: , ......... I 

1100 OUT 255,4 
8010 PRINTOee6. .. AUDIO ON ..... ; 

8020 IF INKEYS < >··a·· THEN 6020 
8030 PRINT09116. STRING$(15.32): 
8040 OUT 255.0 
eoeoRETURN 

Each time program execution transfers 
to the subroutine, line 6000 starts the cas
sette motor. Line 6010 puts a message at 
the bottom of the screen and line 6020 
stops execution of the program while the 
audio Is playing. When the letter G Is 
typed, execution falls through to line 6030 
which removes the audio message from 
the screen. Line 6040 stops the cassette 
motor and line 6050 transfers execution 
back to the main program. 

• When you have finished writing and 
debugging your program, CSAVE it. Then, 
with the cassette machine completely dis
connected from the 80, record the audio 
segments In the appropriate sequence. 

• The first audio segment should be 
concluded with words similar to these: "It 
is almost time to return to the other part of 
the program. When you hear the beep 
tone, press the letter G on the keyboard. 
When the beep tone sounds, you should 
press the letter G for GO . ... . (BEEP)." 

• Each subsequent audio portion 
should be ended similarly. 

• The cassette will continue to run until 
the letter G is pressed. The space between 
your audio segments should be sufficient 
to allow time for the student to find and 
press the G. 

Summary 

This new combination of interactive 
programming and recor,ded audio seg
ments can be advantageous in many dif
ferent applications. It works well In almost 
any type of formal or Informal instruction
al program. The method can be used to list 
rules and conditions In game programs. 
Business programs, too, often contain a 
considerable amount of explanatory ma
terial. 

The computer/audio technique is great 
for pointing out the major facts about a 
chart on the screen, adding sound effects, 
putting sound and printed words together 
in the study of phonics, sound and notes 
In music and so on. 

Give the computer/audio program tech
nique a try on your next project. You'll 
discover just how easy It Is to multiply 
your memory.• 
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In the early 60's, I attended an assembly 
language class which used a Scientific 

Data Systems computer. One of my fellow 
students was asked to key in his version 
of a homework assignment from the con
trol panel of the computer. The Instructor 
then asked him If he was confident that 
the program would work. The student re
plied that It would work because the ER
ROR light on the control panel didn't 
come on as he entered the machine lan
guage program. 

These days we are all more sophisticat
ed about program debugging than that. 
Debugging however, remains just about 
as tedious and frustrating as It was then. 
In this column we'll take a look at the 
general technique of debugging assembly 
language programs, the debugging tools 
available and final testing of programs. 

Ualng T·BUO 

T-BUG Is Radio Shack's cassette-based 
debug package. It provides rudimentary 
debugging functions, but can be used ef
fectively to debug programs of any length. 
T-BUG normally occupies RAM from loca
tion 4380H to 497FH. Many people have 
relocated T-BUG to different memory 
areas by disassembling T-BUG, observing 
which Instructions were non-relocatable 
and changing addresses accordingly. 
This was mostly done early In the TRS-80 
game when there was only T-BUG and 
Small Systems Sof1ware RSM-1 available 
for debugging. 

T-BUG can be put onto disk by relocat
ing it to upper memory (above 6FFFH) and 
using the DUMP command of TRSDOS to 
write it out as a CIM (core Image module). 
You'll probably want to use the disk 
DEBUG package Instead, and I'll continue 
to assume so In the following discussion. 

let's assume that you have T-BUG on 
cassette or disk and want to debug an as
sembly language program. First, get the 
object of your program and T-BUG Into 
memory at the same time, by using the fol
lowing procedure: 

1 ORG your program at an area that 
does not conflict with T-BUG. Assemble it, 
check for errors, edit and reassemble if 
necessary and create an object tape on 
cassette. 

2 load the object tape you created by 
using the level II monitor mode. Type 
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SYSTEM after the > prompt of Level II and 
then type NAME after the •? prompt of the 
monitor mode to load the object file. 
NAME is the name you used In assem
bling your program. If you did not use a 
name, NONAME Is used as a dummy 
name. 

3 Load T·BUG by typing TBUG after the 
•7 prompt that follows a successful load 
of your object tape. 

4 Type I ENTER after a successful load 
ofT-BUG. You should now be In T·BUG as 
evidenced by a clearing of the left section 
of the screen and the I prompt. 

An alternative to th is is to load T-BUG 
and use It to key In the machine language 
code for a program to an area of memory. 
This Is useful If you find a listing In 80 Mi· 
crocomputlng or elsewhere and don't 
want the agony of entering and assem
bling the source code. Make certain that 
the location of the program doesn't con
flict with the T-BUG area, and, that all the 
code Is there. T-BUG shines at rapid entry 
of machine language bytes; you can enter 
them as fast as you can type! 

First S~ In Debugging 

You've got your program and T-BUG in 
memory and are In T-BUG. Much of your 
debugging should have been done at
ready! You should have gone through 
your listing several t imes In detail and 
"desk-checked" . Assembly language pro
gramming Is not Interactive; If you find er· 
rors, you'll have to edit, reassemble, and 
reload, and you'd like to keep that to a 
minimum. 

Table 1 lists the T-BUG commands 
available. Basically, all you can do is ex
amine memory locations and register con· 
tents, set breakpoints, and read and write 
cassette tape files. 

Is It possible to debug effectively with 
such a limited number of commands? 
From my experience with T-BUG, DEBUG 
(disk), RSM (Small Systems Sof1ware), 
Z-BUG (MicroSoft's EDTASM-PLUS De
bug), and a number of minicomputer and 
large computer debug packages (half of 
which seem to be named so that their Ini
tials spell out " DDT"), I would have to say 
yes. 

I would say that the time spent debug· 
glng a 1000-llne program with T-BUG vs. 
the time spent with the most powerful de-
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FIX" provrous brealo.pomt Use .. uer bre•kpornt 

Contonue hom brea<pomt 
•J aaaa 
•L 

Jump to h.-x locatio~ aaa .. 

Load aT-BUG 0< SYSTEM ta1>41 
tM aaaa O.!lplay .oc.At ·on a.oaa Erter r'io" .,,ltuo If contents to btl <'>.O'lgl!d ur ••mpl) 

ENTER If OK. 
liP aaaa bbDb ecce NAME Vlnte ca~nc ,.,om aaa3 tf'\rough bot,r, with starhnc addroA ect.c.: •'ld hie 

name NAME. 
tR Dosptay 'l'<;i<ncrs 
X (after M, J. B. P! t••t oper ;otoon. 

Table 1. T-BUG Commands 

bugger would be no more than twice as 
long. One does not continually enter a 
stream of commands to the debug pack
age-there's a lot of head scratching go
Ing on In between. The exception to this 
might be MicroSoft's Z·BUG, where edit· 
lng and reassembling can be done with· 
out reloading on an Interactive basis, en· 
abllng efficient program development. 

The procedure commonly used with any 
debug package Is this: First, every pro
grammer tries one run to see If by some 
miracle It wortts just as expected the first 
time. (It doesn't.) 

Next, a search for gross errors Is done. 
This Is not a systematic procedure, since 
there will probably be bugs popping out at 
you on execution. Use the B command to 
set a (B)reakpolnt and then execute a 
J(ump) to the start of your program. The 
breakpoint Is exactly that-the program 
will be executed until the breakpolnted In
struction Is reached and then T-BUG will 
be re-entered. This gives the user control 
so the program doesn't bomb. If a pro
gram hang-up occurs, the program and 
T-BUG will have to be reloaded, or it may 
be possible to RESET the CPU and restart 
T·BUG at location 43AOH (by SYSTEM and 
173121). 

T·BUG Implements the breakpoint by 
putting a CALL 4380H Into the breakpoint 
location. This can have disastrous results 
(Fig. 1), where the 43H wipes out a variable 
used earlier! 

SOURCE CODE 

8000 LOA.ILOCN\ 
8003 JR NEXT 

6005 OEFB 33H 
8006 LOB,A 

When the breakpoint Is reached, vari· 
abies, buffers, or other memory locations 
can be examined for proper contents by 
using the M(emory) command to display 
memory locations. The R(eglster) com· 
mand displays register contents. The M 
command can modify any location by typ
Ing In a new value In hex. 

One of the failings ofT-BUG is that reg· 
lsters must be modified by altering memo
ry locations associated with them. 

The F(lx) command restores the original 
values to the breakpolnted location. After 
the breakpoint Is fixed, a G(o) can be used 
to continue from the breakpoint after a 
new breakpoint is established. 

BIMry SNrch for the Next EJTor 
Debugging using T-BUG proceeds in 

this fashion: establishing one breakpoint 
at a time, reaching it, examining variables 
and buffers for proper results, and estalr 
llshlng a new breakpoint. The process 
evolves Into a binary search for the next 
error- breakpoint halfway through, see if 
the breakpoint Is reached. If not, establish 
one earlier, and so forth. This is not 
sophisticated debugging, but It wortts. 

The P(unch) and ~oad) commands can 
be used to write and read In T-BUG cas
sette files. T·BUG files have a format I den· 
tical to SYSTEM tapes produced by 
EDTASM. If you're worttlng with a large as
sembly language program, it's convenient 
to patch and save the program on cas-

MACHINE CODE 
BEFORE BREAKPOINT 

3AOS80 
1801 
33 
47 

AFTER 

3E0580 

~ J 

47 I 
CALL4380H 
WIPES OUT 33H 
A T LOCN ' 

Figure 1. T-BUG Breakpotnt Problem 

sette every so often. This way the patched 
program can be reloaded. Since T-BUG 
can be saved In the same tape file, a 
P(unch) command can produce one enor· 
mous file including the patched program 
and T-BUG; this can then be reloaded with 
a single SYSTEM command. 

P•tchJng 
Patching is the process of deleting, 

modifying, or inserting machine code 
direct ly to the object or machine code in 
memory without reassembling. Here's an 
example: Suppose we want to add two in
structions after PATCH in the program of 
Fig. 2. Obviously there's no room between 
the instructions (or little, anyway). The in
structions are added to a patch area 
somewhere In memory and the code is 
modified as shown. 

Here's a philosophical question- when 
should you patch and when should you re
assemble? You should certainly patch if 
you are sharing a TR5-80 with 32 other 
programmers and you can't get on the 
machine to reassemble for s ix days. You 
should certainly not patch if you are using 
EDTASM·PLUS with In-memory assembly 
capability. 

For all other conditions, you should 
patch whenever you find errors that can 
be corrected by modifying one Instruction 
(such as changing the register In LD 
R1,R2), by deleting one or more lnstruc· 
tions, or by Inserting instruct ions. 
Reassemble whenever you have patches 
of more than a dozen or so. 

To patch you must do some hand as· 
sembly of Instructions. Another way to 
find the proper instruction configurations 
without manual assembly is to look 
through your listing to find identical or 
similar instructions for the patch. The 
patch area may be adjacent to the pro
gram, or it may be anywhere in RAM. If it is 
close to the program area, it is easier to In· 
elude It in a P(unch) command. 

Using DEBUG 

If you have a disk system the debug 
task Is more convenient. DEBUG can be 
called off disk.. It loads into the system 
utility area. If you are using the Apparat 
EDTASM, MISOSYS EDTASM, or the 
Radio Shack Disk Assembler, source files 
can be saved on disk and object flies writ· 
ten to disk. The latter feature makes It 
easy to reload the machine code for 
debugging purposes. The sequence for 
loading the object and transferring con· 
trol to DEBUG goes like this: 

1 After TRSDOS DOS READY, prepare 
DEBUG by typing DEBUG. TRSDOS will 
come back with DOS READY again. 
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tHE ASSIMBLY LINE 

LOCAnON 

8000 

SOURCE CODE 

PATCH LOB.A 

BEFORE PATCH 

~7 

CD03BO 
CDIFBO 

AFTER PATCH 

47 

~~~:::] ;= 
JP TO PATCH 
AREA AT COOOH 

cooo 
(PATCH 

AREA) I 
PUSH AF 
PUSH BC 

CALL SUBRI 

JP 80()().4H ~- = 

! REPLACES 

F5 
C5 
CD03BO 
C304BO 

INSERTED 
INSTRUCTIONS 

DESTROYED 
INSTRUCTION 

A 
c 
Daaaa (SPACE) 
Gaaaa (.bbbb(.ccccn 
H 

Maaaa (SPACE) 
Rrp clddd !SPACE) 
s 
u 
X 

JUMPS BACK 
TO OOO.H 

Figure 2. Patching Code 

Display 1n ASCII. 
S1ngle step Instructions but execute CALLs '" full 
Display from hex location aaaa 
Execute at location aaaa with optional breakpoonts bbbb. ecce 
Display In hoxadec•mal 
Smg•e step mstructooos 
Set modification address fo aaaa and display data 
Load reg1ster patr w1th clddd. 
Full screen d isplay 
Set dynamic d1splay update mode 
Cencel command. set display to reg•ster mode 
Increment memory du;play to next bloc!<. 
Decrement memory display to last block. 

Table 2. DEBUG Commands 
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2 Load the object module output by Ap
parat, MISOSYS, or the RS disk assembler 
by LOAD NAME. 

3 Hit BREAK to enter DEBUG. 

The DEBUG commands are shown in 
Table 2. DEBUG permits the same opera
tions as T-BUG, but displays a screen full 
of memory contents or a combination of 
memory and register contents. More than 
one breakpoint may be specified, which is 
a decided advantage as there is invariably 
more than one path through the program 
to be checked. 

After each patch has been made, the 
patched core image can be written out to 
disk by performing a G402D, which re
boots TRSDOS, and then doing a DUMP 
NAME (START= X'aaaa',END = X'bbbb', 
TRA = X'cccc'). Be sure to include the 
patch area in the area to be DUMPed. The 
DUMP will create a new NAME file or re
place the old NAME file which can then be 
LOADed as before. 

As with T-BUG, too many patches get 
confusing, and at some point it's best to 
do a new edit and reassembly. 

DEBUG includes a command to single
step instructions one at a time. Single
step through Level II or TRSDOS routines 
to supplement information gleaned from 
disassemblies. Single-step can be also 
used to trace a path through your program 
to find out where a variable gets clob
bered, or when an unexpected path is 
taken. 

Small Systems Softwlnt RSM·2 

Small Systems Software was one of the 
first companies to bring out a significant 
piece of software for the TRS-80. Their 
RSM-2 and RSM-2D are upgraded versions 
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f0 APPLICATIONS 

of the original RSM-1 monitor, and they 
are powerful monitors. Monitor here is 
synonymous with debug package rather 
than the earlier meaning of control pro
gram or operating system. 

The RSM-2 and RSM-2D packages con· 
tain commands to display and modify 
memory, to t ransfer control, and to break· 
point as In T-BUG and DEBUG. The pack· 
ages also contain many other useful com
mands, such as FIND (search block for 
one byte), HUNT (search block for address 
value), MOVE (move one block to another), 
TEST MEMORY (random memory test), 
EXCHANGE (exchange two blocks of 
memory), ZERO (fill memory block with 
specified byte) and others. 

The packages allow display of memory 
in ASCII or hex, printing of data to a paral· 
lei line printer (or to a serial printer 
through a serial interface), reading and 
writ ing SYSTEM tapes, reading and writ· 
ing disk sectors (RSM·2D), and, for a grand 
finale, Inc lude a z.ao disassembler for 
displaying code In mnemonics. When dis
assembling, none of the original com· 
ments from any code are printed! 

A Zblgnew Z·BUG Package 

I don't want to keep harping about cer
tain products-but after all, even I have a 
price (roughly equivalent to a box of disk· 
ettes) ... The Microsoft EDTASM·PLUS, 
however, really Is a superlative package. 
(Alas, It Is cassette and not disk based). It 
Includes a beefed-up Editor, Macro As
sembler, and most importantly, the ability 
to assemble directly In memory. The last 
feature allows the debug port ion of 
EDTASM-PLUS to be used on an interac
t ive basis with the Editor and Assembler. 
The object code of a program can be de
bugged, and an Immediate edit and reas· 
sembly can be done without reloading. 

Z-BUG Includes most of the features 
mentioned above, including disassembly 
and single stepping. Its single, most pow· 
erful feature operates In conjunction with 
In-memory assembly-symbolic debug· 
ging. 

When an assembly Is performed, the 
machine code Is automatically assem· 
bled in the next available (or user speci· 
fled) section of memory. At the same time, 
the assembler symbol table is preserved. 
This symbol table can be referenced by 
Z-BUG to examine memory locations sym
bolically. For example, you can type 
" TABLE/", and Z·BUG will search the sym
bol table for the location of TABLE, and 
then display Its contents. Data can also 
be input In symbolic form-a location 
could be modified to the value LOOP+5, 
for example. 
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Program Fln11l T•tlng 

The last step of the debugging process 
should be a comprehensive test of the 
final version of the program. A basic pro
gramming maxim Is that programs never 
work the first time. Here's another: There 
is no final program! 

Programs are released with bugs for 
two reasons. The first Is In the nature of 
programs themselves. Programs are de
signed to provide generic solutions to 
many permutations of Inputs and outputs. 
Not all permutations can be tested-there 
are simply too many possibilities. As a re
sult, programmers pick representative In
puts and outputs for testing. In the worst 
cases, a few runs are made through the 
program and the program Is then pro
nounced " tested". In the best cases, a 
test plan Is drawn up and the program is 
tested by a test driver. It's entirely possi
ble that the f inal testing phase could take 
25 percent of the total time spent develop
Ing the program! I'd like to recommend 
the programs of a company that does this 
comprehensive final testing, but they've 
unfortunately gone out of business ... 

Which leads us to the second reason 
there are bugs In final versions of 
TRSDOS, NEWDOS, VTOS, Level H BASIC, 
and just about every other program. As 
every programmer working in a commer
cial environment knows, there Is always a 
great deal of pressure to finish a program 
so that it can be sold. This holds true In 
TRS-aO software companies as well. 

We' ll just have to live with the bugs, fer· 
ret them out, and hope that the companies 
correct them. Meanwhile, make it a goal to 
do some final testing of your assembly 
language programs. End of sermon. 

Still Another Model I AaMmbler 

Roy Soltoff of MISOSYS sent me a copy 
of his MISOSYS Disk Mod. (I suspect he 
wanted me to use It, like It, and write about 
it In this column.) 

The Disk Mod is a set of patches for AS 
EOTASM that converts It to a disk as
sembler with source and object file 
storage on disk. Other features I found 
handy were the ability to Interface a serial 
printer, and page formatting. In short, this 
version of EDT ASM contains all of the Ap
parat changes to EDTASM plus others. 
I've used this and I like lt. (OK, Roy, you 
can send that box of diskettes). 

Next month we'll have the results of the 
Third Assembly Line Programming Con
test. (I 'm getting the Amana ready for 
shipment to the winner now . .. • 

IOINPUIS 
Continued from page 28 

Printer Pagination 

One of the less than desirable features 
of Radio Shack's Printer I with the roll pa· 
per Is that there Is no way to get page 
spacing when LUSTing a long program or 
printing a long calculation report. At least, 
there is nothing In the documentation to 
cover this. 

Or. lien's " learning BASIC II" tells us 
that the standard printer page length is 66 
lines and that this quantity Is stored at 
memory location 1&424. Also, stored at 
location 1 &425 Is the variable that tells the 
computer how many lines the printing 
head has moved away from the last top of 
form positioning. The command " LPRINT 
CHR$(12)" moves the printing head to the 
next top of form and restores memory lo
cation 1&425 to 0 to start recording the 
new page. 

Try this little routine. Disk save a long 
program (more than 100 lines) In ASCII
save " BUDGERIBAS", A. Now It can be 
read and inputted as a sequent ial file. 
Now run th is little program: 

10 C L.£AR !500 
20 OPEN"I",1, " BUDGERIBAS" 
30 FOR N • 1 TO N:'N • YOUR NUMBER OF U NES 
.0 IF P£EI<(16425) a 50 THEN L.PRINTCHRI(12) ELSe 50 
50 U NEINPIJTI 1, AS 
eo L.PRINT AS 
70 NEXT N 
80 CLOSE 
go L.PRINT CHRI(12) 

There It Is, your long printout Is paglnat· 
ed and you can fold It or rip it Into equal 
pages, side punch, and store In a binder. 
Many other things can be done with PEEK 
(1&425)! 

Qwlkdlsk 

Richard Halloran 
Ssn Francisco, CA 

In your article In the September issue 
called QWIKDISK, the 09H and 19H num
bers gives 12ms step t imes not 10ms. The 
08H and 18H numbers also give only 12ms 
not 5ms step times. 

This Information Is based on Western 
Digital's data sheets for F01n1-<>1 Flop
PY Disk Formatter/Controller and my own 
experiments. 

Eric Espenhahn 
Lake Park, FL 
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Cfclli6&ew Sate 
Model I & II Software 

Where Your TRS-80 Means Business -
The Best in Model I or II Programs Available Now! 

MODEL 1 
Complete Business System 

This mtegrated system mcludes 
lnvotcmg, Inventory Control . Accounts 
Recetvable , Accounts Payable, 
Payroll. General Ledger and Word Pro
cessmg. A complete Busmess System 
for your Model 1 

IIPIECIAL OPPIIR 

•aaa•• 
MODEL I 

Medical/Dental System 
Complete System - Easy to use! Now 
you can use your TRS-80 where you tn

t ended to use it - 1n your offtce! Gtve 
us a call for complete details on this 
new Complete Package. 

SPIICIALOPPaR 

Special •349•11 

* SPECIAL* 
Verbatim 51/•'' Mini Disks 
•24110 Box (10 Per Box) 

Verbatim 8'' Floppy Dlsks 
Double Denstty FD34-8000) 

•4 4 110 Box ( 10 Per Box) 
Limit 4 Boxes Per Customer 

' OFFER GOOO wt1tl£ QUANTITIES LAST 

MODEL II 
- Business System -

Complete with all manuals. This Is one 
of the best and most complete 
Bustness Systems for your Model II. 
Best of all tt is easy to use. Enter the 
world of the Model II with a system 
that works! 

SPIICIALOPPER 

•&4&•• 

MODEL II 
CP/M Release 2.2 

Including Utilities and full documenta· 
tton. This is the CP/M designed for the 

Modell I. 

IIPIECIAL OPPIIR •t&&•• 
Including CBASIC-2 •aa&•• 

CBASIC-2 ONLY •7&•11 

Before You Buy Any Software 
Call Us First! 

MODEL II 
Medical/Dental System 

Same as above with much more! This 
System also includes our computer· 
Based Patient History System. THE 
BEST! 

special •aaa•• 

*~~ riift 
5 Free Data Diskettes with 

each Complete Business System 
l?'l> 

*All Programs Supplied on D•skette~•__,,..... 
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Hotel/Motel System _ 4~.,. 

•7ae•• 
Property Management System 

•&49911 

STRUCTURED SYSTEMS GROUP 
General Ledger . . . . . . . . . . . . . . $729 95 
Accounts Receivable .......... . $729 95 
Accounts Payable . . . . . . . . . . . . . . $729.95 
Payroll . . . . . . . . . . ... . . ...... . $729.95 
Inventory Control . . . . . . . . . . . . . . $429.95 
Analyst ... . . . . . . . . . . . . . . . . . . $189.95 
Letterrlght . . . . . . . . . . . . . . . . . . . $165.95 
NAD .............. . .. . . . ... $ 79.95 
OSORT ........ . .............. S 79.95 

MANUALS 
OSBORNE/McGRAW HILL 

Accounts Rece•vable/ 
Accounts Payable . . . . ... $18 95 
Payroll w/Cost Accounteng .... $18 95 
General Ledger . . . . . . . . . . . $18 95 

CBASIC 2 Manual ... . ....... $12 95 
Structured Systems Manual ....... $24 95 
Graham Dorean Manual . . . $34 95 
Mag•c Wand Manual . . . . . . . . . $34.95 
Word Star Manual . . $34 95 
CP/M Handbook (Sybex) .......... $12.95 

MODEL II 
MAGIC WAND 

- Word Processing System -
This System offers the best features of 
any system on the market, Including 
the best documentation. 

special •aae•• 

MICROPRO 
Word Star (Ver 2.1) . . ....... . . $329.95 
Word Star w /Maii·Mergc . $479.95 
Data Star . . . . . . . . . . . $279.95 
Word Master . . . . . . . . . . . . . . . . $119.95 
SuperSort I . .. . .. . .. .. . . . ..$189.95 
SuperSort II . ... . . . .......... $159.95 
SuperSortlll . . •. .. . ... . .... $119.95 

G RAHAM·DORIAN 
General Ledger . . .. . ........ $779.95 
Accounts Rece1vable ........... $779.95 
Accounts Payable . . . . . . . . . . . . .$779.95 
Payroll . . . . . . .... .... . .... $479.95 
Inventory Control ... . ........... $479.95 
Invoicing/Order Entry . . . .... . . . $779.95 
Cash Register . . . . . ........ $479.95 
Apartment Management . . . . . . . .$479.95 
Job Costmg ... . ..... . .. $779.95 

Looking for a Specific Program at the Best Price - Call Us Today! 
Thinking Business - Take Advantage of these Limited Offers. 
We now handle software to support many microcomputers other than the TRS-80" 

Software-Mart .,.2&8 

24092 PANDORA STREET 
EL TORO, CALIFORNIA 92630 

24 HOUR HOT LINE 

(714) 768-7818 (in California) 
1·800·854-7115 

SOURCE MAILBOX: TCU155 

Give us the Opportunity to Beat any Nationally Advertised Price! 

"OUR BEST AD'S ARE NOT WRITTEN - THEY'RE RUNNING ON TRS-BO's" 

· outtn t lll!t!'S lim ited Ot'l some Items . TRS 80 1& a tr~oo ·an .. o l R .. cho S~ck. . Mag•c Wand I S a 1fotde~it '1\ 0 I ~ .. , ou~ 'leh Apphcat ~C>nS . CPIM IS a tr.oemAf'k Of 

D•o•t~ Rese~rch Inc • All Sottw&re •s S<HO on an IS ~ ba-StS t.lno .ft ,thOut .._ ~, r:lr. t y • Pr •ce:, aod DfOC'ams ~ ' t: u t> ,..c t 10 .ha"Qe w1t~t not~e • Aod S2 00 

~r,.pp.ng & nao<,1hng or oc:~ch Of~ 

OFFER EXPIRES 1131181 
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IOREVIEWS 
Edited by Pamela Petrakos 

BOOKS ... 
T [lll~ 
•1001 Things To Do 
With Your Penonel Computer" 
M1rtt S.wuach 
TAB Books, Inc. 
Blue Ridge. PA 
$12.15 Herck:ovw, 335 pp. 
S7.85 SoHccwer 

by Fred Blech~n~n 

P robably the most annoying question 
aimed at computerlsts by non-com· 

puterists is, "OK, so what can you dO with 
it?" Mali< Sawusch addressed this ques
tion and came up with over 1000 answers! 

Sawusch's 335 page book is an amaz
ing collection of practical ideas and pro
grams divided into 12 broad categories, 
and includes a glossary, appendix and in· 
dex. Each category contains at least 
several, and as many as dozens of poten
tial applications. A run through the 
chapter titles indicates the enormous 
scope of this book: Applications for Every
one, Business and Financial Applica
tions, Technical and Scientific Appli
cations, Educational Applications, Hobby 
Applications, Games and Recreational 
Applications, Control and Peripheral Ap
plications, Artificial Intelligence and The 
Future Personal Computer, Utility Pro
grams, Miscellaneous Applications and A 
Compendium of Additional Applications. 

The four page glossary explains the 
meaning of common computer and pro
gramming terminology. The appendix 
covers financial formulas, gives ad
dresses of 78 microcomputer manufac
turers, contains a table of metric conver
sions and presents 11 flowcharting sym
bols. 

Ail in all, this book is really overwhelm
Ing! Although It contains 75 actual pro
grams (several running over four pages!), 
this book Is not intended as a how-to book 
as much as a what-to-do book. More than 
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~~A group of composers, with their ears 
tuned to the future, had developed 

musical techniques on early 'monster' 
computers, and an unfamiliar, disquieting 

kind of 'computer music' was born." 

1000 Ideas are offered, and covered In suf
ficient detail to provide a basis for a vir
tually unlimited number of spin-off ideas. 

I was particularly impressed with the 
supporting information provided in many 
of the chapters. Simple formulas are used 
throughout, so you can easily develop 
your own programs by building on or alter
Ing the example programs provided. Dia
grams, flowcharts and illustrations are 
sprinkled throughout. The type is large 
and easy to read and the program listings 
are In bold typeset-not hard to read re
duced photocopies of matrix printing! 

Although I couldn't find mention of the 
programming language anywhere In the 
text, It appears that ail programs are 
Radio Shack TRS-80 Level II BASIC, with 
some programs designed for disk use. 
This means they can be adapted to the 
majority of microcomputers that use 
Microsoft BASIC. There are no machine 
language or assembly language programs 
included. 

My criticisms of this book are in the pro
grams and listings. Some programs are 
very long, yet no indication of memory re-

An Introduction to Comput., Music 
Weyne Bltemen 
John Wiley A Sons, Inc. 
New Yortt, NY 
Herdcower, 314 pp. 
$24.85 

by Dennis Bethory Kltsz 

S omewhere, a mechanical voice sings 
"Daisy, Daisy, give me your answer 

true." Some time ago, an enthusiastic 
high school science teacher played us an 
experimental recording of that song, and, 
with half chuckle, half sigh, acclaimed It a 
portent of things to come. 

A group of composers, with their ears 
tuned to the future, had developed musi
cal techniques on early "monster" com
puters, and an unfamiliar, disquieting kind 
of "computer music" was born. 

But those were the days when robots 
were Imminent; George Orwell's 1984 was 

quirements are given. It appears that 
some would exceed 16K, and sometimes a 
program that lootts short uses extensive 
string or array space. I would like to see 
each program with a REM line indicat ing 
memory needed, and whether the pro
gram can be used without disk. 

Also, because each of the programs 
has been typeset rather than photocopied 
from an actual listing, there are numerous 
typesetting errors. This, together with the 
fact that the author has made no attempt 
to explain the line by line operation of the 
programs, and has not listed the variables 
and their usage, makes this a book too ad
vanced for beginners. While a beginner 
could certainly key in and RUN the pro
grams, the main thrust of the book is to 
stimulate Ideas for those already familiar 
with BASIC programming. 

My hat is off to Mali< Sawusch for the ef· 
fort and imagination he used writing this 
extremely stimulating book. If you are into 
BASIC programming, you'll probably find 
enough idea.s and examples here to keep 
you and your computer busy for 01100100 
binary years! • 

hardly a decade old. The experiments in 
computer music conducted by Lejaren 
Hiller and others were viewed with a hos
tility interbred with fear. 

A~ Interest 
The appearance of An Introduction to 

Computf!r Music by Wayne Bateman her
alds a renewed Interest in the genre. 

The real 1984 is now in sight. An Orwel· 
I ian cataclysm seems nearly as quaint as 
the predictive fictions of Jules Verne and 
H. G. Wells. 

Maxwell House coffee jingles have 
brought this musical electronic sound to 
the public. Rober1 Moog's " music synthe
sizer" has made his name as familiar as 
Kleenex. No amateur band was complete 
without one; computer music composers 
were forced to retreat to the safety of the 
universities. 

The production of music generation pe
ripherals for the TR5-80 and other person-



al computers demonstrates that many 
composers other than academics are now 
enthused about sound and music created 
with the aid of digital circuits. 

Computer music Is not merely electron
ic music, though, but rather a very versa
tile technique of composing and orches· 
tratlng sound and structure beyond that 
normally available to humans. 

In general, electronic music is any sort 
of deliberate sound created or mutated by 
electronic means, Issuing from a loud
speaker. In classical terms, electronic 
music can be divided Into three overlap
ping areas: 

• eoncr.te music: The original music is 
acoustic, meaning It Is produced without 
electronic help. Then, that sound is trans
formed by electronic circuitry. 
• Synthesized music: Many musicians 
object to this term, claiming that all music 
is real, not synthetic (in fact, I call my own 
synthesizer an "electronic music devel· 
oper" to get away from that artificial 
music term). But the phrase can be gener· 
ally defined as any music originated by 
electronic means and processed through 
traditional audio circuitry (oscillators, fil· 
ters, reverberators). 
• Computer music: This music Is gener
ated, manipulated and controlled by a 
computer. Normally, only the final presen
tation to the listener Involves any analog 
(audio) circuitry. 

Bateman's book deals exclusively with 
computer music. The book Is neither aca
demically thorough nor popular, occupy
Ing a dangerous middle ground In which 
Bateman Is not entirely comfortable. 
Bateman Is a lucid writer, but the topic Is 
too big. Introduction leaves us confound· 
ed by detail. 

The question of the computer's validity 
as a musical device Is briefly d iscussed in 
the first chapter. Bateman believes in that 
validity, and presents the physical and 
mathematical fundamentals of its tones 
and their harmonics. Frequency spectra, 
additive and subtractive synthesis of 
complex tones, sampling intervals and 
phase relationships are presented. These 
topics are complex, but vital to computer 
composition, so Bateman Includes a for
midable but Inevitable helping of mathe
matics. 

Two unsatisfying chapters on comput
er operation and languages follow. (Bate
man's machine has the unnerving habit of 
giving its accumulator a compliment, rath
er than complementing it.) These chapters 
present flow charts and theoretical pro
grams In FORTRAN, Pascal and "En· 
gl\sh." B"SIC program samples are in the 
appendix. The author does not tell what 

machinery to use to test his theoretical 
programs, on the assumption that the 
hardware (but not the software!) might be
come outmoded. This leaves the reader 
unclear on how to " plug in" to the com· 
puter. 

Wevefonn Anetysls 
Successive topics Include modulation 

(not musical, but sonic), dynamics and 
waveform analysis. The chapters contain 
a great number of graphs representing 
sonic events. The waveform analysis 
chapter is Bateman at his best, but even 
the experienced composer/programmer 
winces at the convoluted waveforms of 
oboe and clarinet, for which separate 
charts are presented for each of the first 
twenty-one partials! 

Bateman describes the computer's syn
thesis of complex tones-sounds which 
cannot be created by sounding objects, 
but are the results of waveforms, manlpu· 
fated and reformed, within the composer's 
mind. 

He asserts that this changes the way a 
composer will create new works of art. 
"Here, the composer Is In direct control of 
the timbral quality of all the sounds in the 
composition. Consequently, he or she 
must understand the fundamental consti· 
tution of these sounds and the principles 
governing the methods of their produc· 
lion. This Is why extensive study of acous
t ics and waveform analysis must now 
take a prominent place In music theory as 
the electronic medium Is brought into the 
art." 

KEEPIT Version 2.0 
Dennis Bethofy Kltsz 
The Altemete Source (T AS) 
~nslng, Ml 
$9.15 

by Jeck Decker 

M any folks have purchased the T~ 
Modell in expectation of using It for 

serious applications only to discover the 
limitations of the cassette-based system. 
For those unable to justify the added ex· 
pense of moving up to disk operation, 
there is now available a very underrated 
program that could make serious applica
tions on the Model I a whole lot easier. 

Written by Dennis Kltsz (a name that 
should be familiar to 80 Mlcrocomputlng 
readers), KEEPIT is a utility program that 
packs a lot of power into less than 1 K of 
machine code. 

The text discusses recorded and natu
ral sounds, proposing a difference in ap
proach between the more common analog 
processing and the difficult but potent ial· 
ly more accurate and reproducible meth· 
od of sound generation with a computer. 

Finally comes the art: Scales and tonal· 
ity are presented with a lucidity and depth 
of understanding surprising and gratify· 
ing. Obviously, Bateman is at home with 
contemporary Western music and its long 
history, and his tone and selected musical 
examples are both to the point and re
freshing. 

Bateman has included a probing dis· 
cussion of the dilemmas of the computer 
in modern society, " Machines and Human 
Creativity." Bateman speaks of the per· 
sonificat ion of machines this way: " Any
one who programs a computer quickly be
comes accustomed to its cold, mechanis· 
t ic responses to every instruct ion, and to 
its banal incapability of humanistic inter· 
action." Bravo for Bateman. 

Introduction to Computer Music re
mains an unsatisfying work. It is because 
personal computer users are given no hint 
on how to begin the task of composition. 
Because it seems mathematically de
tailed, the book can be overwhelming. 
Also It assumes some knowledge of mu· 
sic theory, and Is not directed to the 
growth of the extemporizing composer/ 
performer. But, the book does present a 
topic returned from public banishment, 
and deserves the attention of composers 
and other musicians, as well as computer 
hobbyists. • 

Severel FNturn 

KEEPIT has several features. First is 
the inclusion of the KBEEPFIX routine 
which init ially appeared in 80 Microcom· 
puting (February, 1980, pages 14 and 15, 
also see the update which appeared in the 
column on pages eight and nine in April, 
1980). This routine provides keyboard de
bounce, automatic character repeat (after 
a short delay) when a key is held de
pressed, and an audible beep at the cas
sette output port each time a keystroke is 
entered. 

Useful as that may be, the next feature 
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After you play the 
Temple of Apshai, 
you can play 
Sticks and Stones 
for free. 

Within the 200 rooms and catacombs of the 
Temple of Apshal, untold treasures await you -
the hero. All you have to do Is elude, outsmart and 

outwit the beasts, monsters and demons lurking 
in the dark labyrinth. Spend minutes or hours on this 
role-playing fantasy- the boldest computer game 
In our DunjonquestT .. series. 

Now, when you order the "Temple of Apshal,' you 
get the "Sticks & Stones· board game for no extra 
charge. In fact, if you're not satisfied with the "Temple 
of Apshai,' you can return It within 10 days and still 
keep "Sticks & Stones! · 

But don't wait, this special offer is limited. (We'll 
also send you a catalog outlining 
our other exciting com
puter games). 

~--------------------------------------------------~~ 

Automated Simulations. P.O. Box 4247, l988leghorn Street ...... , 
Mountain View, California 94040 Deportment 80 

Pltost stnd me lilt 'Temple 01 Aps_llo_l· l_or_· -----

TRS 80 

APPLE 

PET 

Cosstltt ($2~ 95) Oisll (S29 95) 

16K. IJvtlll 0 321( TRSOOS 
----~---~~ 

NOI OYOIIoblt 0 48K AppleSOIIIn ROM 

32K NOI available 

Address -----------------

Clry, Slore. Zlp ___ _ 

L Checlc enclosed Charge Ia: 0 VISA 0 MosterCord 

Amounl $__ # ----- hplroUon dote_ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

(Add Sl 00 shipping and handling chorge, plus 6" or 6'"'" lox lor Cotrlornlo 01 ChO!o- 11y phOnt (100) 124-7111 opetCIIOf 161 1n eo •IOmlo (I OO) 152-7777 I 
residents ) operDIOI I&l n you pr--. colin- numbln lor a hi a1 lilt campultf SIOIH near you I 

-----------------------------------------------------------------------1 

THIS IS WHAT YOUR MAILBOX WILL 
LOOK LIKE IN JANUARY . .. if you don't 
send in your LfOmicrocomputin~l renewal card. , 

Keep 80 \ficrocomputi11g in Ill) mailbox . .. Bill Ill<' for 

Name _____ ______ _ 

Address ________ _ _ 

City __________________ _ 

State __ Zlp ___ _ CAIIac:h malllng label r you haY8 one) 

Canadian $2011 year only. US funds. Foreign $2811 year only. US funds 

80 Mlcrocomputmg • PO Box 981 • Farmrngdale NY 11737 

_,....,..-___ --- --....... - I'T 
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is the real workhorse of the program be
cause it allows BASIC programs to be 
saved In the middle of a RUN with all its 
variables intact. 

Here's how it works: At whatever point 
you want to save your program, you press 
BREAK. Set up a cassette to record the 
program, then type the command: 

' SAVEIRUN"PROGRM" 

(The asterisk is the cue for the KEEPIT pro
gram to take over from BASIC and inter
pret the following commands.) " PRO
GAM" may be replaced by any file name of 
up to six characters. 

When you want to retrieve your pro
gram, hit ENTER for the MEMORY SIZE?, 
and ready the cassette recorder. Enter 
SYSTEM, then enter the file name. The 

Dlak*Mod 
MISOSYS 
AleXIndrl•, VA 
$20 

by Buzz Qonky 

When I recently acquired my disk 
system, I began looking for a utility 

that would make my Radio Shack Editor/ 
Assembler more useful. I had lots of 
assembly language programs on tape, 
many of which required editing to make 
the machine code compatible with the 
disk system. The thought of having to 
enter them again into a disk-based system 
such as Radio Shack's $99 disk EDTASM 
package was not appealing. When I saw 
an ad for the MISOSYS Disk.Mod pro
gram, I decided to give it a try. 

e .. y D•t• uo 
The tape came promptly, with readable 

instructions and answers to some ques
tions I had submitted with my order. 
These questions would have been an
swered in the instructions, but the 
MISOSYS folks wrote out the answers 
anyway. 

I had some trouble loading the tape; I 
tried to load It with SYSTEM in Disk BASIC 
and it wouldn't load. I assumed that 
DISKMOD was the program's identifier, 
but a little reading showed that it loads as 
DSKMOD. Once I got It loaded, it always 
produced disk errors during execution. I 
put the program on disk with TAPEDISK, 
as suggested in the MISOSYS directions. 
When the program ran from disk, it 
worked fine, picking up my copy of the 
EDT ASM and putting It on disk. 

Since I've had the program on disk, I've 
enjoyed using it very much. It permits 
easy input and output of data (assembly 
text or object code) to either tape or disk. 

tape will load, and the program will reap
pear exactly the way you saved it. 

What happens Is: The BASIC program is 
re-loaded, along with all variables, sys
tems pointers, the KEEPIT program itself; 
even the video display is restored just as it 
was. Only "free space" (memory not used 
during execution of the program) will not 
be affected. You simply CONTinue your 
BASIC program right where you left off! 

Such a feature can be used to debug 
new programs by saving a program at vari
ous points throughout a run, thus allow
ing you to go back and reconstruct what 
was happening in the logic flow of the pro
gram just before the crash. " Epic" game 
players wi ll find it handy to be able to save 
a game in progress and return to it at their 
convenience. (KEEPIT does louse up the 

Disk • Mod provides prompts where file
specs are required. Anyone familiar with 
EDTASM will find this easy to use. 

There are some nice additions to these 
features. While in the program, you can 
get a disk directory which shows the mem
ory usage of each disk file, and you can 
kill flies on the disk. You can see how 
much memory the current program is us
ing, as well as how much text buffer is left. 
When you exit the program, you can go to 
DOS automatically, or you can specify 
any destination address. 

Debugging 
When reentering the program, you can 

enter a hex address to protect an area in 
high memory where there might be a 
printer driver or other program. 

By entering a 0 you can get back into 
the program, without destroying what was 
in the buffer when the program was ex
ited, as long as other operations did not 
overwrite the buffer area while out of the 
program. This feature makes debugging 
nearly painless, since you can save 
source and object codes on disk: Exit, use 
DEBUG and come back. If when working 
with the program DEBUG did not over
write the buffer, you're back in business. If 
the buffer was ruined, it can be emptied 
and the saved program entered from disk. 
Tape users will find this quite different 
from the sequence required for debugging 
with a tape-based system. 

I found only one problem with the 
adapted program. It doesn't handle some 
assembly text errors well. When I had a 
statement that wasn't in correct format, 
that line and the next several lines printed 
erratically and Illegibly, but the error 
wasn't pointed out. If the print during as
sembly starts to look strange, look for er
rors and you can fix the program and the 
print at the same time. • 

current screen display a bit, however this 
may not be applicable to all games.) 

I think its most pract ical applicat ion 
will be to maintain data in array variables 
within the BASIC program, and output it to 
tape along with the program. 

As an example of the latter, consider a 
short program to save ten names and 
phone numbers to be displayed later on 
the video. A simple save program might 
look like this: 

10 FOR X a 1 TO 10 
20 INPUT N$,P$ 
30 PAINT I - 1,N$,P$ 
.a NEXT 

Later on, when you want to read the 
data, you can use th is program: 

10 CLS FOR X = 1 TO 10 
20 INPUT 1 - 1,N$,P$ 
30 PA1N T N$,P$ 
.a NEXT 

Or, using KEEPIT you can do this: 

10 FOR X = 1 TO 10 
20 INPUT N~X), P$(X) 

30 NEXT 
.a CLS: STOP 
50 CLS: FOR X & 1 TO 10 
60 PRINT N~X).P$(X) 

70 NEXT 

When the program stops at line 40 (after 
all entries have been made), you could 
type: 

'SAVE/RUN 'PHONE" 

Later you can load " PHONE" as a SYS
TEM tape and CONTinue. Notice that th is 
saves you the trouble of loading the pro
gram and the data in separate segments, 
and it saves you the time required to exe
cute several PAINT 11- 1 and INPUT II- 1 
statements. When large amounts of data 
are involved, this can be a real time-saver. 
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Execute from Within 

You may be wondering if you can exe
cute the ·SAVE/RUN command from with
In the program. It is possible, but it will be 
the last statement executed in the pro
gram, and you must use caution. If you re
place the STOP in line 40 of the above pro
gram with *SAVEJRUN" PHONE" , as long 
as the recorder has been properly preset 
to record, the program will record on tape 
just as if the statement had been typed 
from the keyboard. However, you will be 
unable to CONTinue the program. GOTO 
50 will work OK (don't RUN 50 as that 
would clear the variables!). Another point 
to note is that in certain circumstances a 
colon may be requ ired before the asterisk, 
for example, the statement: 

IF X= 10 THEN ' SAIIEIRUN""PROGRM'' 

will generate a syntax error, but: 

IF X= 10 THEN : "SA\IEIRUN""PROGRM'' 

will work just fine. 
Another feature of KEEPIT is the ma

chine code monitor. Typing: 

'OPEN'"NNNN'' 

where NNNN is replaced by an address in 
hexadecimal, displays 16 by1es of mem
ory beginning with the specified address. 
The bytes are displayed in hex with their 
associated ASCII characters displayed on 
the next line. 

Typing a two-d igit hex code will change 
the leftmost byte of the series; the entire 
series is then incremented by one. The 
series of 16 bytes can be incremented or 
decremented one byte at a time, without 
changing any bytes, by holding down the 
left or right arrow keys. You can move 16 
bytes at a time by using the up or down ar
row keys. Lest you get confused, the ad
dress of the leftmost byte ott he series will 
always be displayed In the upper left-hand 
corner of the video display. 

Once you have typed a machine lan
guage program using the monitor, you 
may BREAK and save It to tape by using 
the command: 

'SAVE/OPEN ''PROGRM.NNNN.NNNN.NNNN"" 

where PROGRM is replaced by the pro
gram file name and the NNNN's are re
placed by the start, end and entry points 
of the block of machine code to be saved. 
The resulting tape can be loaded under 
the SYSTEM command. 

The final command, • NEW, restores a 
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BASIC program that has been wiped out 
accidentally by typing NEW. 

KEEPIT Is supplied on cassette with 
both the SYSTEM (object) program and 
the editor-assembler format source code. 
This is not the usual case with programs 
of this type but should be encouraged, 
since it makes user modification of the 
program much easier, and also makes it 
possible to relocate the program any
where in memory. (KEEPIT is normally 
supplied with 4K, 16K, 32K, and 48K ver
sions on the tape-these will load at the 
top of available memory.) 

I was unhappy with the delay loop for 

ISAR (lnfonn•tlon Stor•ge •nd Retrlev•l) 
The Altem•t• Source (TAS) 
L•nsing Ml 
S17 on disk 

by R. Louis Zeppa 

F or my out-of-print book business I 
needed an inexpensive method that 

would help me create book lists. Compil
ing catalogs by hand and typewriter is 
slow and prone to error. By th is method 
books are listed on 3 x 5 cards, sorted, 
and then the list is typed-a minimum of 
three steps for each book. Catalogs of 200 
to 300 books have taken up to a month to 
prepare. 

With ISAR, I completed two separate 
500 + entry catalogs in three days each. 
First I entered the book citations directly 
and then let the computer sort and type 
the catalogs. 

ISAR Is made up of modules, of which 
there are ten. Module 1 Is the driver or 
menu module. The basic ISAR includes 
six more modules: create a file (2), add rec
ords (3), change or delete records (4), sort 
(5), screen scan or search (6), and format 
hardcopy reports (1). All processing fo
cuses through module 1, that is, you can
not add records and then jump directly to 
change records. The file name must be en
tered each t ime you pass through module 
1, thus it Is possible to enter the file name 
more times than is reasonably necessary. 

ISAR does have some problems. It can
not add, delete, or modify entries during 
the same pass through a file. ISAR's sort 
is frustrating because its printout formats 
entries but not pages. 

Taken singly, none of these Is a major 
deficiency. However, these little quirks 
can be irritating. For example, you must 
make two passes through a file to delete 
and change records. This is because it is 

the KBEEPFIX routine auto-repeat fea
ture. I tend to leave my fingers resting on 
the keys, which resulted in unwanted re
peats of the last key depressed. With the 
source code provided, I was able to 
lengthen the delay to an amount of t ime 
more to my liking. 

KEEPIT is compat ible with other spe
c ial-command rout ines (such as the Exa
tron Stringy-Floppy routines). If you don't 
have a disk system, KEEPIT may prove to 
be one of the most useful uti lit ies you 
own, especially if you use it to eliminate 
some of those time-consuming PRINT 
If- 1 and INPUT If -1 statements.• 

the same module and after, lor example, 
deleting, instead of bouncing back to ask 
if you want to change some records in the 
same file, ISAR asks if there is another f ile 
you wish to delete items from. 

Another limitation is thatiSAR won't do 
a multiple field sort. Yet with proper cod
ing and planning it can be simulated. For 
example, sorting a mail list first by name 
and then by zip code will produce a list 
sorted alphabet ically by name within each 
zip code. 

There is yet another shortcoming with 
ISAR-11 has an in-memory sort. A file 
with many records wi ll overwhelm mem
ory if the field being sorted is longer than 
18 characters. Although the sort is fast, a 
slower disk sort would be more flexible. 

When reports are formatted for hard
copy, you must sort out deleted items or 
they show up as skipped lines In the print
out. There are more hardcopy problems, 
but space must cut this critical list short. 

You must bend, beat, and squeeze your 
work into ISAR's limitations. If the manual 
was accurate and referred to specific 
lines in the modules, ISAR could be rela
tively easily modified to suit your own 
needs. It would still be limited, however. 

T AS is committed to improving ISAR 
with new modules. Extensions to ISAR 
which are set up in the same way as the 
add-change-delete functions will continue 
to hinder its easy usefulness. 

For the occasional user who won't do a 
lot of file manipulation, ISAR will be very 
useful, at a good price and, to be lair, ISAR 
is not advert ised as a solut ion to business 
or bibliographic problems. It was " origin
ally designed to provide personal users 
with a low cost data management sys
tem." As crit ical as I am, it has proven val
uable, but for large and potentially compli
cated files, ISAR is too difficult. In this 
case, my advice would be: Spend more 
money for a more flexible program. • 
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When DecisionMasterwspeaks everybody listens.
l,ct‘s face it. We all have to make decisions. Dccisions that can change our lives. Decisions that can
makc us happy or unhappy. l)ecision~. that could win Us fuinc or fortunc. Now. l)cci§ionMu>lcr
can hclp you make the best decisions oi" your life.

Uw Bayesian theory to pccr into the future . ..evcn if you've never heard ofthc Bayes‘ Rulc.
Do a coiiiplctc wcightcd factor analysis. . .without knowing what one is. Use discounted
tush flow to compare invcstnicnt 2l|lCI’I1illlVC\ without bothering with present value
tables. Thcsc and other sophisticated lhcoricx that were oncc the cxclusivc domain oi‘
proli:.\>ors and top husincm c\CCUlivcs arc hull! mm l)ccisionMa~;tcr'< algorithms...
so you can usc thcm at the touch of u key!

I)ccisionMa.~tcr is easy to usc. It l'cuturi:~:
' A fully documented manual dcvclopcd by an authority in the field.
- A unique program-L‘ontr0llcd cross rcfcrcncc syslclll.
' A powcrtul formatted-screen data entry system.

You'll use |)cci\ionMaster in hundreds of routinc decisions.
as wcll as more important ones such av Buying at houw
~ (‘hanging johv Selecting investment ' Evalttating in~ur-
ancc policicv Expanding product lines‘ Leasing vs.
purchasing.

lfyou buy only one computer program this year,
inukc it DccisionMa.~'tcr. And when it speaks.
/I.\I('II.
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These Next 4 Pages 
are for TRS-80* 
Owners ONLY! 

The next 4 pages contain over 100 programs for your TRS-80. Whatever your•interests, we have a software 
program for you. We list sections on Home/Personal, Business, Games, the Arts, Home Education, Utilities, 
Special Business, Flight Simulations, Electronics, Comp-U-Novels, and Popular Games. These programs can 
be purchased through your local Instant Software dealer, or you can call us directly using our toll free 
number. We ship our orders the same day we receive them. Browse through these 4 pages, we're sure you'll 
enjoy your selections. Remember: WE GUARANTEE IT! 

UTILITIES 
TR$10 UTlUTY 1-Give your program that 
professional look. RENUM: Renumber any 
Level II program to mal<e room IO< modi flea· 
lion 0< to clean up the listing. OUPLIK: With 
this program you can duplicate any BASIC, 
assembly/machine language program, ver· 
lfy the data and r8COfd the program to tape. 
You can even record Levell programs on a 
Level II keyboard. (T1) Onler No. 0011 R 
11.16. 

TR$10 UTlUTY 11-Change the drudgery of 
editing your programs Into a quick; easy 
job. It Includes: • CFETCH: You'll be able 
to merge consecutively numbered BASIC 
programs Into one program. It will also 
search thrOUQh any Level II program tape 
and display the file names for all programs. 
• CWRITE: CO<nblne subroutines that wO<k 
In different memory locations Into one pro
gram. It wO<ks with BASlC and/0< machine
language programs and will give you a gen. 
eral checksum to verify that your program 
hasn't dropped any bits. (T1) Onler No. 
007111 sus. 

THE COMMUNICATOR-This package lets 
you transmit data over the telephone lines. 
The full ORIGINATE/ANSWER capability al· 
lows your TRS.ao to be controlled frO<n a 
remote-based terminal, or allows two 
TRS-80s to " talk" to each other. You can 
transmit data 0< programs from home base 
to a remote terminal. There will be a 
simultaneous display of Information on 
both video monitors. Requires a modem 
and RS-2321nterface IO< each terminal. (T1) 
0n1er No. o12eR St.es. 

TERMINAL·IO-Communlcate with the 
rest of the WO<Idl These programs give you 
control of the RS-232 port of your Expan· 
slon Interface. You can connect one 0< 

more serial terminals to your TRS-80 and It 
will accept Input frO<n the RS-232 Interface 
just as If It were entered frO<n the keyboard. 
Your TRS-80 can also be transiO<med Into a 
dumb terminal, for use In a time-sharing 
situation to talk with "big" CO<nputers via a 
modem. The LPRINTILLIST commands will 
transfet a program to a receiving computer. 
Supports upperllo-csse, Level II & Ill 
control characters, and all functions such 
as CHRS. The baud rata Is software con· 
trolled for your convenience. Requires an 
RS-232 Interlace. (T1) Order No. 0130R 
$24.15. 

DISK SCOPE-Nsed to check out the con
tents of a d isk? Then check out these three 
programs. • FILELOC: If you know the 
nama of the program 0< data file, FILELOC 
will show you which tracks and sectO<S 
contain that file, as well as how much mem
ory the f ile takes when loeded Into RAM. 
You can then print the Information, search 
IO< a new file 0< exit to BASIC. • CDISK: 
This utility and test program allows you to 
view any track and sector on your d laks In 
ASCII, Hex and screen POKEa. It disregards 
all protactlon codes. • PASSWORD: This 
machine-language program not only gives 
you a paaswO<d IO< Individual Illes, but IO< 
whole disks as well. (T2) Onler No. 0131A 
S1U6. 

IPA (BASIC PROGRAMMING ASSISTANT) 
-BPA does three things for you: (1) It will 
list the variables used In a BASIC program. 
Optionally, It will list the line numbers 
where each variable appears; the variable
type symbol (string, Integer, single 0< dOU· 
ble precision); whether It Is dimensioned 
and where It Is changed. (2) It will produce a 
cross-referenced list of line numbers for 
GOTO's, GOSUB's and IF . .. THEN state
ments. (3) It wlllllstthe line numbers where 
a selected BASIC function wO<d (e.g., IN· 
PUT, PRINT) Is used. (T1) Order No. 0203fl 
S1<US. 

TLDIS a DLDIS- These two utilities are 
Ideal IO< those who wish to decipher and/0< 
modify machln•code programs. TLDIS 
(Tape-based Labeling DISassembler) and 
DLDIS (Disk-based Labeling DISassembler) 
are three-pass, label-assigning disassem· 
biers that assign labels (where appropriate) 
to the routines In a machine-language pro-
gram. Their output Is almost Identical to 
that of a hand-assembled source code. 
TLDIS can send the disassembly to cas
sette tape, DLDIS can send It to disk; both 
send It to the .tdeo monltO<. Each version 
can be reassembled u sing Tandy's 
EDT ASM 0< Apparat's disk extension of 
EDTASM, respectively. You can also send 
either dlsaasembly to a printer (RIS parallel 
p()(1). Because of the labels, It Is a simple 

DISK EDITOR- This machine-language matter to change any object code program 
program give you total access to ANY byte by disassembling It and making changes to 
of lnfO<matlon In ANY sector In ANY track the resulting source Code, without losing 
of your disk! You can examine, alter, add track of the jump/load addresses. Labels 
and delete lnfO<mation with ease. You can start at "AAOO" and Increment up, In even 

numbered steps (AA02, AA~. etc.). The odd 
numbers (AA01, AA03, etc.) are lett fO< your 
(optional) use In the reassembly. TLDIS (T1) 
Onler No. 0230R S1<U5. DLDIS (T2) Onler 
No. Q231RD S1U5. 

THE DISASSEMBLER-This Is a single
pass, hex-notation thet sends Its output 
either to tape or to a lineprinter (RIS parallel 
P0<1~ The tape outpulls directly compatible 
with Tandy's EDTASM, so you can disas
semble an object code tape and output it to 
tape, then use EDTASM to add, delete. 
change and re-assemble your new version. 
It displays the displacement and sbsolute 
address of any relative jumps made by the 
d isassembled program. It also d isplays and 
ASCII characters used In an LD or CP op
Code. It Is relocatable and you can jump to 
memory locations and transfer control be
tween Disassembler and other utility pro
grams. (T1) Onler No. 023IA SI.IS. 

There are over 300 Instant 
Software dealers through· 
out the U.S.A. and the world. 

Go see your local Instant 
Software dealer before 
Christmas. He has a wide 
selection of Instant Soft· 
ware. 

even search for a specific string (up to 8 ,....-----------------------------., 
characters long). If you nsed hardcopy, use 
the LINEPRINT command to send a copy of 
the video display to your printer. It can be 
used with TRSOOS, NEWDOS and Mloro-
005. Both the 35 and 40 track versions are 
Included. (n) Onler No. 0110RD $31.116. 

CODE-Minimum System Required 
(T1) = TRS-80 Model I Level II, 16K RAM 
(T2) = TRS-80 Model I Level II, 16K RAM with Expansion Interface 

16 + K RAM and one disk drive 
(T3) = TRS·80 Model II , 32K RAM 

SEE YOUR 
LOCAL 
INSTANT 
SOFTWARE 
DEALER OR 

Just Call Toll-Free 
1-800-258-5473 

We Guarantee It! 
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PETERBOROUGH, N.H. 03458 
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fHE ARTS 
COMPU-CAROl.S-We are proud to pr• 
sent a selection of Chrlatmas carols, 
played by your T~. Juat place an AM 
radio next to your keyboard end you'll be 
amazed at the quality of this computer-gen. 
erated music. You'll heat AWAY IN A MAN
GER, NOEL. SILENT NIGHT, 0 UTILE 
TOWN OF BETHLEHEM and eight more of 
your favorite carols. (T1) Onler No. 003IR 
IUS. 

DOOOlU AND DISPLAYS M-It Includes: 
• DOODLE PAD: Draw plcturH and save 
them on casset1e tapes. • SYMMETRIC$: 
An electronic kaleklolcope that's con
stantly changing. • DRAWING: Uke DOO
DLE PAD, but for the seriOUs artist. Over 40 
user commands. •RANDOM PATTERN 
DISPLAY: The compute< doeS the dl-lng, 
but those with Itchy fingers can make alter
ations. • MATHCURVES: Bring those ge
ometry IHSOOStO life. Six dlff..-ent geomel· 
rlcal cu"'" on the sc,.., of your T~. 
• RUGPA TTERNS: Designs rug patterns 
with a choice of user or compute< control. 
(T1) Onler No. 004ZR $7.15. 

MUSIC MASTER-Includes these four 
eudio treats: • MICRO-ORGAN: This pro
gram changes your computer Into a musl
callnstru,_t, with a range of tour octaves 
with th- ¥0lcHI You can play sharps and 
flats to Imitate the sounds of an organ, 
harpsichord or plano. • KALEIDOPY: Now 
you can have a computerized "player 
plano." Generate a symmetrical gr~lcs 

pattern and then - it tranaformed Into 
music. • COMPOSER: Experiment with 
comput..-.generated music. You can select 
the length of the piece, Its scale, and Its 
tempo. • KEYMANIA: THt your memory 
and your musical-· One to four players 
try to repeat the melody that the comput..
creates. (T1) Onler No. OOI4R 11.15. 

ELECTRONICS 
HAM PACKAGE 1- This versatile paCkage 
leis you solVe many of the problems com
monly encountered In electronics design, 
Including: • BASIC ELECTRONICS WITH 
VOLTAGE DIVIDER: Solve problems Involv
Ing Ohm's Law, vonaoe dividers and RC 
time constants; •DIPOLE AND YAGI AN· 
TENNAS: DHign antennas easily, without 
tedious calculations. (T1) Onler No. OOOTR 
STA 

ELECTRONICS 1- This package will not 
only calculate component values lor you, II 
will also draw a schematic diagram. Includ
ed ara: • TUNED CIRCUITS AND COIL 
WINDING: Design tuned circuits without r• 
storing to cumbersome tabiH and calcula
tions; •555 TIMER CIRCUITS: Design 
astable or monoatable liming circuits using 
this popul..- IC; •LM-381 PREAMP DE
SIGN: Design IC preamps with this low· 
noise IC audio amp. (T1} Onler No. CIOOIR 
STA 

QSl IIANAQER- Ever looked at your log 
book and wond..-ad II you sent a OSL card 
to the operator you worked lut WMI<? 
Maybe you sent a OSL bu1 can't remem
bered getting one in return. The OSL MAN
AGER will help you set up a cornput..u.c! 
log book that gives you /natant accesa to 
your records. Make complete log antrles 
which Include: Date, nme, Call sign, Name, 
Band, both the sent and received Signal Re
ports, the Mode, wnethe< a OSL card wu 
sent or recalved and any reme<ks you want 
to add. The OSL MANAGER program hu 
bullt·ln adlllng features that let you keep 
your log book up to date. CT2I Onler No. 
0151RD $11.16. 

HOME EDUCATION 
MONEY MADNESS-You can experience 
lhe Raw Power of High Finance with two 
Big Money empires. • MILLIONAIRES: Can 
you manipulateS 1000 into a million dollars 
In fifteen years? It all depends on your 
strategy as you buy and sell properties, 
negotiate bank loans, collect rentals and 
accept sealed bids. • TIMBER BARON: An 
in-depth experience of the timber business. 
from the time you cut the trees until your 
milled lumber reacheS the markat. These 
transactions are affected by those tough, 
unexpected eventualit ies that can upset 
lhe most care ful plans. (T1} Onler No. 
01seR 18.15. 

TEACHER'S AIDE- Now you can have the 
benefits of Computer Aided Instruction 
(CAl) In your own horne. Create a question 
and answer lesson (up to 8000 charaelers), 
save the lesson on dial<, then create an en· 
tire sequence of lessons. Perfect lor 
parents. teachers and students who need 
the unl111\lled patoence and undovtded atteo
t!On only a computer can provode. (T2) Onler 
No. 0214RD S3U6. 

GRADE IIOOf(- Teachers. now you can 
use the speed end accuracy of the comput· 
er to help ca lculate student grades. Just 
type In the grades for tests. quizzes, home
wort<, claaawork or special pro}ects to ca~ 
culate and display Individual grade aver· 
agH. You can also obtain a cumulative 
grade for a specific marlclng period-or a 
whole year! (T1} Onler No. ooeoR IUS. 

TEACHER- This program enables you to 
create your own tests, quizzes and exer
cises for the education of your children. 
You """ even provide "graphic" r-ard for 
your children and provide hint s for problem 
solving. (T1) Onler No. OOI5R •.15. 

UFE-Craate " ilvlng" organisms In which 
cells are conatantly active. They are born, 
they multiply, l hey die. Thla computerized 
version of LIFE Is based on I he well known 
game popularized by Martin Gardner. You 
can create one-cell organisms, then ob
serve their grow1h patterns. The library of 
commands give you unlimited -satllity In 
the control of the cell patterns you have ar· 
ranged. (T1} Onler No. OOTIR 18.15. 

ARCHIMEDIES' APPR£NT1CE- This two
part package will teach you the formulas 
used to lind the volume of any solid object 
including paraleliol>ipeds (cubH and rec
tang ular solids), prisms, pyramid s, 
cyllnd..-1. cones end spheres. It will shoW 
you oo-sc,.., diagrams of these figures, 
and present you with the formulas you'll 
need to compute their volumes. (T1} Onler 
No.OOI2R ... 

TYPING TEACHER- This complete seven
part package lakes you from lnltlelfamillar
lutlon with the keys, through typing wordS 
and phr-. to complete mastery of the 
keybOard. Yaut compute< can even beCome 
a bottomless page lor typing practice. (T1} 
Onler No. OOIIR 18.115. 

VIDEO SPEED READING TRAINER- Most 
people's reading speed Is limited simply 
because they read individual letters or 
words. Now you can increase your readrng 
speed and comprehension by reading 
whole words and phrases. This package 
will train your mind to quickly recognize 
number$, words, letters and phrases. Start 
at any speed level at which you are comfor· 
table and the computer will automatically 
advance you aa your reading speed and 
comprehension Increases. (T1} Onler No. 
0100R 18.115. 

WORDWATCH- Iour dlflerent programs to 
enterlain and educate. •WORD RACE
race to the finish line of defining words cor
rectly; e HIDE N SPELL- l ind the mis
spelled word. then correct il ; • SPELLING 
TUTOR- a spelling lesson. but beware. the 
spelling may become unusual There you 
nave it, Wordplay x lour= WOROWATCH. 
(T1)0nlerNo.0111R STA 

MIND WARP - Thi s game Includes. 
• MIND TWIST: a Mastermond-type game 
with a twost. Try to guess the computer 's 
secret digot sequence. • MIND BENDER: A 
mult•level game where you must doscove< 
I he computer's secret cOde. It's no mystery, 
the MIND WARP package os for puzzle 
lovers everywhere (Tl} Order No. 011IR 
18.115. 

INVESTOR'S PARADISE-Here are two 
programs to test your sl<ill In the stock 
martcet. • STOCK TREK: a stock martcet 
simulation in which you and up l o live other 
investors buy and sell stocks. • SPECULA
TION: a step beyond a mere simulation, you 
enter l inanctal dal a on up to 25 real compa
nies and start playing the martcet. Thos 
paCkage lets you e.perience the thnlls and 
111umphs of the stock market without risk· 
lng a dime! (T1} Order No. 012SR 18.115. 

10 TEST -10 TEST will admlnrster and 
score an Intelligence IHI In just 30 m in· 
utes. There are three equivalent tests, each 
consisting of 3 Questions that survey yoU< 
general knowledge and problem solving 
abil ities. (T1) Onler No. 0157R 18.15. 

SPECIAL BUSINESS 

BOWUNG LEAGUE SECRETARY- This 
package Is simple to operate and provides 
a dynamic reference to all the names of ln
dM dual bowlers. their team numbers, 
scores, team names, league data and all 
nec""ry statistics. The system Is highly 
adaptable. with 17 dlfle<ent scoring options 
thai allow you to custom tailor the program 
to suit your league's special .-ds. And, If 
you even have any problems. simply type 
HELP and the program will give you an ex· 
planation of what Information is needed
complete with a sample entry. The system 
pula at your fingertips all ind ividual weekly 
scores. team cumulative scores, bowler 
cumulative scores end Individual leaders in 
the following categories: high single, hlgh 
series. high a-age and high points. CT21 
Onler No. 0015RD M.t5. 

SEE YOUR LOCAL 
INSTANT SOFTWARE DEALER OR 

Just Call Toll-Free 
1-800-258-54 73 

BEGINNER'S RUSSIAN-In order to under· 
stand a foreign culture. you must know Its 
language. The three programs in this pack
age will give you on-screen displays of the 
charactll<l of the Cyrillic alphabet. detailed 
lnstruct iona of their proper pronunciation 
and exercises that wil l have you recognlz· 
lng and speaking simple Russian words. An 
excellent package for students. business
men, scientists or anyone who Is Interested 
In learning the Russian language. (T1} Onler 
No.0131R • ..15. 

EVERYDAY RUSSIAN- will acquaint you 
with the words for variOUs foods, places to 
eat, aigns and the names of stores- exact
ly what a traveller needs to know. Each of 
the t~ parts of the package not only 
teaches you the words but quizzes you on 
them as well. You can even practice typing 
In Ruulan. Discover the Russian language 
tOday! (T1) Onler No. 0137R 18.15. 

SEE OUR ADS ON 
PAGES 196 & 197 
FOR ALL NEW 
INSTANT SOFTwARE 
PROGRAMS 

IOWUNG LEAGUE STATISTICS SYSTEM 
-Keaps a comput..-lzed list of league data, 
team data and data for each bowler. Ex· 
tremely flexible, It has a total of 16 different 
options to lei you modify the program to 
suit your league's rules. It is easy to use 
and has a buil t-In " HELP" feature to aid 
you. (T1} 0n1er No. OOMR $24.16. 

HOME/PERSONAL 

HOUSEHOLD ACCOUNTANT -Save with 
these two programs: • BUDGET & EX· 
PENSIE ANALYSIS: It has nine sections lor 
Income and expenses and an option lor 
quarterly/yearly reviews. • LIFE INSIJR
ANCE COST COMPARISON: Compare the 
total costs of various insurance policies. 
Contrast term with whole life. It will store 
and display up to six prospective policies. 
(T1} Order No. 0081 S7 .16. 

P£RSONALIILL PAYING-You can keep a 
computerized II at of All your bills (up to 22 
accountal. each listed with its name, num
ber, due date and amount owed. Individual 
accounts can be displayed with a month· 
by-month breakdown of payments (Includ
ing check numbers} and current accounts 
can be seperatad from inactive ones. It 
allows you to save the data to 1- for 
future use. (T1} Onler No. 0103A S7 .t5 

WRITE FOR 
OUR NEW 
INSTANT 
SOFTWARE 
CATALOG 

We Guarantee It! 
... o-~- $~~·.-~~• 

~t\~\•nt Solt-.,J~rft 
"-~ Guarantee ~v 

lns1ant Software· 
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TRS-80* Software 
From Function to 

Fantasy 
POPULAR GAMES 

IEQINNER'S IACKQAMMON/KENO
Wtry lilt alone wt*l you can play tt
laactnating games: e BACKGAMMON: 
Play against the compu1er In a game that's 
11K8 to sharpen your lkllla; eKENO: Enjoy 
this popular L.aa Vegas gambling game
~ the right numbefl and win blgl (T11 
Order No. OOCMR 11.16. 

CHESSIIAJE.a-This -tile cheaS op. 
ponent gtws you a chok:e ol tan '-II ol 
play, from the "blitz" '-! (the computer 
has 3 IICOnds to mo¥elto the Infinity te.el 
(where the computer will consider ~ 
poealble move-Whk:h could tlka yeaiW~ 
Thla machine-language program Ia a c:on
aervatlw player and follows all the Nlel ol 
International play. CHESSMATE-80 can 
teach you 1\ow to mo¥e and allow you to aat 
up the board and play end gamee or special 
problems. CHESSMATE-80 bal11ed Saigon 
lito a draw at two minutes a mo¥e and baat 
Mlcrochesa1.51n six moves.(T110rderNo. 
OIII7R 111.16. 

YOUR CRIISAOE AND CHECKERS PART· 
HER-CRIBBAGE Ia a I'IIIOi*SOO game 
thai you ara IUf8 to anjoy. This is NOT a 
tutoflal-lt Ia a gaiM worthy ~· 
CHECKERS: An old la¥0rite which follows 
International rules, Including multiple 
jumpa. (T11 Order No. OOIIR •.16. 

CARDS-A one-player package to let you 
play, with your c:omputlf, theaa famous 
games: e DRAW AND ST\JO POKER: These 
programs will keep your game lharp; • NQ. 
TRUMP BRIDGE: O...lop your strategy and 
(hopefully) Increase your lklll. (T11 Order 
No. aoaR 11.16. 

FLIGHT 
SIMULATIONS 

IIIAMAOIII PATROUT1E FIOHTERIKUNQON 
CAPT\Hit-•RAMROM PATROL Destroy 
the RamRom ships before they capture 
you. •TIE FIGHTER: Wipe out the enemy 
Tie lighters and beCome a hlfo of the Re
bellion. •KUNGON CAPTURE: You must 
capture the Klingon ship Intact. (T11 Order 
No. 002111 11.16. 

FUOHT PATH-This three-part package In
cludes: •MOUNTAIN PILOT: Become a dar· 
lng bush pilot and fly suppllello a r1<00te 
mining camp. You must croes mountain 
ranges and stNggle with headwinds, triCky 
navigation and rapidly dlmlnllhlng fuel. 
•O'HARE: A control tower simulation lor 
you would.O. Air Traftlce Controllers. You 
are ~slble lor the ltws ol hundreds ol 
pas8lf>QifS as you guIde aircraft through 
your control sector. •PRECISION AP· 
PROACH RADAR: Combines the skills ol 
pilOt and Air Traffic Control let, as yourc:om
manda guide an alrctaft In Ill approach to 
the field and a .. ,. landing. (T11 Order No. 
0171R._ 

BAll tuRRET QUNNER-Imaglne your
aalf at the control console ol a strategic 
laa8f weapon, deep in the apace lanes. Your 
hindsight detector informs you of a Gnat 
llghtlf coming In for an allack so you 
swi-vel you Ia- turret until you can seethe 
target. Watch the Range Indicator and your 
Targeting Compullf's readOut closely, be
cauaa you'll only have a traction of a sec
ond to catch him in your aighll. Will you 
transform the Gnat into a ball of Ionized gas 
or will you ... that blinding flash that 
rMans The Big Demotion? BAll TURRET 
GUNNER, with you choice of multiple lev· 
els of difficulty, optional sound effects and 

· excellent graphics, is more than a game. 
It's an event to be .. vored. (T11 Order No. 
0011R •• M . 

JET FloHTER PILOT -In this brilliantly 
realistic: simulation, you beCome the pilot 
of a twin tul'bo1el flghtlf. Begin your mla· 
lion from ellhlf the deck ol a carrier or from 
an airfield. During flight. you'll r>Md to con
stantly monitor your display and make the 
necessary adjustments to the throllle, 
!tapa, and air spotters; you must decide 
when to retract landing gear -,nd release 
your drop tanks! There Is an on-bOatd Navi· 
gatlonal Computer, a Glldeslope/localizlf 
and a Weapons Control Compullf. Earn 
your wings with JET AGHTER PILOT. (T11 
Order No. 0158R 114.16. 

SPACE TREK 11-Protectlhequadrant from 
the Invading Kllngon -rahlpa. The Entlf· 
prise Is equipped with phase<s, photon tor
pedoes, impulse power and warp drtw. (T1) 
Order No. 0002R 11.15. 

SEE YOUR LOCAL 

INSTANT SOFTWARE DEALER OR 

Just Call Toll-Free 
1-800-258-5473 

PETERBOROUGH, N .H. 03458 
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AIR FLJQHT SIMULATION- Take ott and 
land your aircraft without making a crater. 
This " lnatrumants only" simulation stans 
you with a lull tank of fuel, which gives you 
a maximum range of about 50 mites. You'll 
gel constant updates ol air speed, com
pass heading and altitude. After you've ac· 
qulred a lew hours of flight time, you can try 
flying a course against a mapordolngaerc> 
ballc maneuvers. T(11 Onler No. 0017R. .... 
SPACE TREK JV-•STELLAR WARS: En
gage and destroy Tie fighters In your attack 
on the Death Star. For one player. •POPtJ. 
LATION SIMULATION: A tw<>9layer game 
where you control the economy of two 
neighboring planets. You must decide: 
Guns or Buller? (T1) Onler No. 0034R 17.15. 

IIASIC AND INTERMEDIATE LUNAR LAND
ER-Bring your lander In under manual 
control. The ballc -slon Is for beginners; 
the Intermediate version Ia more dlllicull, 
with a choice of landing areas and rugged 
terrain. (T1) Order No. CI001R 11.15. 

COSMIC PATROl-We put you In com· 
mand of a small Interstellar patrol craft. 
You must defend Terran apace and prey on 
the Quelon frelghllfS that carry vital war 
supplieS-but beware of their l.f'lghter II· 
cor1a. They're well armed, extremely fast 
and they NEVER miss! With Its real -lime ac· 
lion, lmpresalve sound option and aupe<b 
graphics, this machine-language program 
Is the beat ol the genre. (T1) Onler No. 
0223R 114.15. 

Airmail Pilot - Return to the early days 
ol aviation. You must fly the mail from Col· 
umbus to Chicago. Your Jenny. a cloth
covered biplane, must like you through un· 
predictable winds, hall and electrical 
storms. Your mission Is to get the mall 
through in the shor1esl poasible time. There 
Is an on-board clock to time you flight, from 
takeotlto touchdOwn . .. assuming you are 
able to complete II. (T11 Order No. 0101A .... 

NIGHT FUOHT-Your mission Ia to fly over 
the Nor1h Atlantic and make a nighttime 
photo/rec:on flight above the enemy fleet. 
NIGHT FLIGHT lets you take-<>11, fly and 
land a propellar-drlven aircraft. You can 
practice approaches and landings with an 
on-acree<1 display of the landing field lnlor· 
matlon-11 will practically teach you to fly. 
(T11 Onler No. 0117R .... 

COMP-U-NOVELS 
WHO-OUN-m Criminal elements have 
committed live dastardly crimes. As the 
investigating detective, you must solve 
them. 

You can compete against either Date<:· 
live Nybbles. a computerized sleuth, or up 
to four other human detectives. 
•DEDUCTION: Guess the order o f four 
symbOls out ol six or seven different ones. 
To make lhlngs even more complicated. 
you can let the computer r-at symbOls 
and have a range of 2401 possibili ties. 
(T1) Order No. 0047R 17.15. 

SANTA PARAVIA AND FIUMACCIO 
Become the ruler of a medi...,al city-state 
as you struggle to create a kingdom. Up to 
six players can compete to ... who will 
become the King or Queen first . (T1) Order 
No. 0043R 17 .15. 

There are over 300 
Instant Software 
dealers throughout 
the U.S.A and the 
world. 

We ship the same day we 
recelva your order. 

CODE-Minimum System Required 
(T1) = TRS-80 Model I Leve l II, 16K RAM 
(T2) = TRS-80 Model I Level II. 16K RAM with Expansion Interface 

16 + K RAM and one disk drive 
(TJ) = TRS-80 Model II , 32K RAM 

WRITE FOR 
OUR NEW 
INSTANT 
SOFTWARE 
CATALOG 

... 2 

• A tradem ark o f T andy Corporation 

We Guarantee It! 

~t\4&\•ot Sott,..11r~ 
~Guarantee ~cu 

OUR PROGRAMS A RE GUARANTEED 
TO BE QUALITY PRODUCTS. IF NOT 
COMPLETF.LY SATISFI ED YOU MAY 
RETURN THE PROGRAM WITHIN 60 
DAYS. A ('REDIT OR REPLACEMENT 
Will B F. WILLINGLY GIVEN FOR 

ANY REASON;;,···-~·-.. ••• ~~ 



HOME/PERSONAL 
THE WORDSLINOER-An economical 
word processing program that wes de
signed for the lndiYiduaJ user or small 
business featurino: automatic IO<mathng; 
text editing; and tape storage. Once you've 
used the WOROSLINGER, you won't want 
to go Nell to your typewritet. (Tt) Order No. 
0121R 121.15. 

MIMIC-Test your memory and reflexes 
with fhoe .. rs~ons of this popular game. You 
must match the Mquenee and location of 
symbols displayed on your monitor within 
the time limit. Instructions on how to pro
duce accompanying sound effects. (T1) Or'* No. a.lll S7M 

CliMATE COMP- This two-program pack
age Includes: WEATHER FORECASTER, 
which gives you a short range weather fore
cast based on the Information that you en
ter and WEATHER PLOT, which will d isplay 
climatological data for any major city In the 
United Sta tu . (T1) Or de r No. 
0102R-1 S1U6. 

BODY IUOOY- IncludeS these three pro
grams: eADULT CALORIC REQUIRE
MENTS: Will determine your Basal Met• 
bollc Rate and suggest strategies to 
achleoe your Ideal ..;ght! • FLEXI-04ET: 
Creat• an ''Infinite" number of diet menus. 
on a day-to-day basis. Choose your caloric 
intake, from 800 to 2400 calories per day. 
The e ANATOMY OUIZ program teaches a 
min~teason on the verlous organs of the 
human body, giving location, size and func
tion(s). (T1) Order No. 01DIR 18.15. 

I!NEJIOY CONSUMPTION-This program 
will record and analyze your utility billa for 
up to five yeers, when you supply the fol
lowing Information. Gaa/Watet/Eiectrlcity 
used and their respective coats. It will cal
culate llx monthly usage averages and unit 
costa. Data can be compared for any month 
or mult~month periods. (T1) Order No. 
013ZR 18.18. 

BUSINESS 
SALES ANALYSIS-If your business Is 
sales, you're faced with some uniQue prob
lema. This package Is divided Into several 
modules to help solve those problems: The 
SALES ANALYSIS module Is designed to 
provide guidelines tor determlnong sales 
per!O<mance. to enalyze thi s performance 
and show you where It cen be improved. 
The DATA STORAGE module allows you to 
stons data In an automated processing led
ger. The MANAGEMENT ANALYSIS mod
ule cen take all the sales records for your 
group and show you who your best sales
persona are, who needs more training and 
give you a sales forecest. Finally, the MAR
KET ANALYSIS module can show you 
where datetmlned sales efforts can pro
duce the moat success. (T1) Order No. 
0131R S2U6. 

ORACLEoiO- wlll provide you with busi
ness analysis and forecasting capabilities 
previously evallable only on large computer 
and time-sharing syetems. A flexible, pro
faasional time sarles analysts and forecast
Ing package for use In product planning, 
business planning, sates forecasting and 
more. Financial managers and economists 
cen analyze economic climates and in
vestigate business cycles. ORACLE-60 is 
designed to be used and understood by the 
typical businessperson. All Input and out
put Is written In plai n English and the 
package documentation carefully explains 
all the functions ot the program. ORA
CLE-60 puts the future In your hands. (T2) 
Order No. 0140fl S75.00. 

BUSINESS PACKAGE IV- This business 
package contains two programs: • BUSI
NESS CYCLE ANALYSIS: This program can 
plot the expansion and contraction cycles 
of any aspect of your business. • FINAN· 
CIAL ANALYSIS: Now you can get the fig
ures for any type of annuity, sinking fund, or 
mortgage and compute the yield and value 
for bonds. The package Includes a blank 
data tape. (T1) Order No. 001tfl se.ts. 

ANAHC!Al ASSISTANT -Compute the 
figures for a wide variety of business needs. 
including: • DEPRECIATION: Figure de
preciation on equipment five di fferent 
ways. e LOAN AMORTIZATION: Enter a 
few essential factors and get a complete 
breakdown of all costs and schedules of 
payment for any loan. e FINANCIER: Per
forms thirteen common financial calcula
tions. e 1% FORECASTING: Use It to lore
cast sales, expenses, or any other histori
cal data series. (T2) Order No. 0072A 11.115. 

CHECK MANAGEMENT SYSTEM- Use 
this program for writing checks and main
taining records. You can make entries. ediU 
correct entrlft and print out the checks. It 
wi ll also search and d laplay records by 
number, coda, date, description or amount. 
A Coda and Search routine allows you to 
print a report of all checks written for spe
cific expenses. You can print your letter
heed and account number at the top of 
each report. Syetem requirements: (T2) with 
a compatible trector-leed printer. Ct147RD ..... 
ACCOUNTS RECEIVABLE/ACCOUNTS 
PAYABLE-These Model I programs will 
handle the drudgery involved In ARIAP en
tries. They will also provide Invoices, state
ments, reports and more. Each program is 
capable of handling up to t 500 entries per 
month. posted to as many as 760 accounts. 
The ARIAP package Is Ideal lor any small 
business and can easily be used by anyone 
familiar with ARIAP operations. System re
quirements (in addition to T2: Three disk 
drives and a Line Printer (tractor-feed). 
Order No. 0076RO S1 111.11$. 

MAIULIST - With a five-Inch drive. you can 
store up to 600 names per disk without 
DOS. or 300 names with DOS. The program 
maintains separate alphabetical and ZIP 
code files under constant sort. When you 
add a name or ZIP code to your list,lt will be 
Inserted Into its correct position In the file. 
The program will record your data in nine 
fields: address. city. state, ZIP code, phone 
number, phone extension and name (2) plus 
a five cnaracter code foeld. The best feature 
o f this program is the sort process that lets 
you determine alphabetical or ZIP code or
det lor label printing. (T2) Order No. 5000AO 
... .00 

ON E-D MAILING UST -A comprehensive 
mailing list program that will run on only 
ONE disk drive! Up to 17 fields of selection 
for nama/address retrieval. Its features In
clude: Auto-sort (alphabetic or ZIP code). 
Easy error correction and recovery. Prints 
selective listings. Supports up to 4 drives. 
Prints mailing labels and listing of all 
names on file. (T2) Ordeo No. Ot23RD 
S24.t5. 

EXECUTIVE EXPENSIE RE..ORT GENERA· 
TOR- Provides you with emergency relief 
In the form of e cleer, plausible expense 
layout Input your grand total and cash ad
vance (i f any). and you'll receive an hemlled 
expense report. from breakfest to snacks. 
(T1) Order No. 013511 SU6. 

GAMES 
WINNER'S DELIOHT -Do you enjoy a chal
lenge? Then try WINNER'S DELIGHT in
cluding: • AMAZING: You must escape 
from a maze, one that you view from the In
side. worl<ing against the clock; • JUNIOR 
CHECKERS: Not your usual game of check
ers ... the challenge Is to beat the comput
er in the fewest number of moves; • JUM
BO JIGSAW: Fit the pieces together in the 
fewest number of tries; • THIRTEEN 
WAYS: Try to 1111 up your columns with the 
numberS you roll on the dice- the comput
er wil l try to fill Its columns first! (T1) Order 
No. 012Afl 18.16. 

FUN PACKAGE 1- Why call ot " Fun 
Package"? Judge for yourself! Thos enter
tain ing pac kage Includes: • ROCKET 
PILOT: Flying It Is easy - Irs the landing 
that's tough ! •PAPER. ROCK, SCISSORS: 
It's the time-honored game just as you 
remember It, played against your TRS-60. 
•HEX 1: Just when you master th is puule 
game. the computer will Increase the dif
ficulty. •MISSILE AnACK: Use your mis
siles to protect your city from jet aHeck. 
RequirH a TRS-10 L-1 I IlK. Order No. 
0031R S7.11$. 

DOlO Ill-The biggest package lSI has 
--.ad, Including: e RACE t : careen 
around the race course as you try to beat 
the clock; e TARGET UFO: Destroy all the 
invading UFOs; • LIFE: Experiment with 
this simulation of the li fe cycle of a colony 
of bacter i a; e PHONE NUMBER 
CONVERTER: Change those hard to 
remember 7-diglt phone numbers Into eas~ 
ly remembered words; e BIORHYTHM: Plot 
biorhythm curves lor anyone, anytime; 
e GRAPHICS PROGRAM: This program 
wil l show you what your TRS-80's graphics 
display can do; • RACE 2: Five di fferent 
tracks for the more experienced driver; 
• HORSE RACE: Up to nine players can bet 
on and enjoy our most entertaining horse 
race program; e DRAWING BOARD: Draw 
pictures or messages and store them In 
memory or on cassette tape with this easy
to-use program; • 24-HOUR CLOCK: Trans
form your computer Into an accurate digital 
clock. (Til Order No. 0055A $7.95 

OIL TYCOON-Avoid oil spills, blowouts 
and dry wells as you battle to beCome the 
world's richest oll tycoon. Two players be
come the ownen of compet ing oi l compa
nies es they search for oil and control their 
companies. (T1) Order No. 0023A S7.16. 

IOWUNG-Let your TRS-aO set up the 
pins and keep score. One player can pick up 
spares and get strikes. (T1) Order No. 0033R 
sr.es. 

0£MO If-contains: e TICTACTOE: An 
old time favorite with three levels of difficu~ 
ty; e TIME TRIALS: Try to beat the clock as 
you race your car through curves, chutes. 
and chicanes; • MAZE: One or two players 
can search through the maze for the secret 
square; e HANGMAN: One or two players 
can try to guess the secret word; • WHEEL 
OF FORTUNE: Choose your number. place 
your bet and see If you can break the bank 
(for one to elght playerst. • HURRICANE: 
You can track and monitor hurricanes In 
any part of the world; • BUGSY: Can you 
build your Z-60 bug before the computer 
does? • HORSE RACE: Pick a sure winner 
and place your bet (fort to t OO players). (Tt) 
Order No. 0041R S7 .16. 

IIAnLEGROUND-11 Is late t944 and the 
Allied forces are sweeping toward Berlin. 
As General In command. you study the 
map. At your command are tanks, planes, 
artillery, Infantry, engineers, and vehicles. 
The bailie map of your sector will 1111 with 
markers to show the development of your 
forces. You and your opponent will assume 
the roles ot warring Generals, es the battle 
unfolds. The stark reality of World War II 
comes alive In BAnLEGROUND.(TI)Onler 
No. 0141R 18.16. 

SKIRMISH-10-Check out these great 
ee-; e MISSION IMPOSSIBLE: Your ob
jective In this real-time simulation Is to 
drive your tank into a prison courtyard, res
cue a jailed prisoner and escape: • TRAP: 
A two-player game, In which you must ma
neuver your opponent onto a position -e 
he Is hopelessly trapped; e WIPEOUT: A 
two-player game In which your mobile gun 
gets points by destroying as many obsta
cles as possible. but be careful-some of 
those obstacles are explosive mines; 
• BLOCK-'EM: A two-person competition 
in which your moving " snake" tries to force 
your opponent to hit either (t ) your trail, (2) 
his own trell, (3) the boundaries of the field, 
or (4) any randomly place barriers. The strat
egy Is, of course, to leave you opponent no 
safe move. (T1) Order No. 0010A SI.M. 

POPULAR GAMES 
GOLF/CROSS-OUT- Have fun woth these 
exci tong one-player games. Included are: 
•GOLF: You won't need a mashoe or putter 
-or a caddoe, for that matter - to enJOY a 
cnallengong 18 holes 
•CROSS-OUT Remove all but the center 
peg on thiS puute. and your neoghbo<s woll 
call you a genous (Tt) Order No. OOOifl 
51.15. 

We ship the same day were
ceive your order. 

SEE YOUR LOCAL 
INSTANT SOFTWARE DEALER OR 

Just Call Toll-Free 
1-800-258-5473 

We Guarantee It! 
SEE OUR ADS ON PAGES 196 & 197 FOR ALL 
~INSTANTSOFTWAREPROGRAMS ~",t•"t Sotr,..11[;1 

~Guarantee ~~ 

PETERBOROUGH, N.H. 03458 

OU R PROGRAMS ARE GUARANTEED 
TO BE QUALITY PRODUCTS. I F NOT 
COMPLETFLY SATISFI ED YOU MAY 
RETURN TIIF PROGRAM WITHIN 60 
DAYS. A CREDIT OR REPLAC'tMENT 
WILL BF WILLINGLY GI VEN FOR 
ANY REt.SON. 
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f0APPliCAT~2!! 

N ow, don't tell me you've never picked 
up a soldering Iron before. Maybe so, 

but by the time you get done putting to
gether all those easy· to-assemble toys for 
the whippets, this project will seem like a 
piece of cake. 

So get down to your electronics supply 
house and get integrated circuits 74LS30 
(two), 74LS02, 74LS125, and 74LS374; four 
14-pln sockets; one 20-pin socket; five 
1K-ohm resistors; a TRS-80 edge connec· 
tor; some perf-board and a five-volt power 
supply kit. Toss in a pair of audio cables, 
too, and maybe a little box. 

Photo 1. The complete Earie circuit as constructed on a 2 by 2 112·inch piece of perf· 
board. 

What's Kitsz up to this month? Zounds, 
sound! Not a just a few raspy squawks, 
but lots of them ... four separate voices, 
created by a mere 160 bytes of a program! 
This circuit the "Earle," is in time for the 
holidays and Inexpensive. A bag of parts 
would make the great gift for someone to 
while away a chilly January hour or two. 

The Circuit 
The principle of the hardware is simple: 

it merely provides a kind of "window" to a 
single location In RAM. The location we 
will be spying on is 4FFF hex (20479 deci· 
mal). Z3, Z4, and Z5 create a signal which 
is activated only when we write to location 
4FFF (20479 decimal). See Fig. 1. 

Z3 decodes the FF byte of the address. 

Z5a-c and Z4 decode the 4F byte and com· 
blne it with the computer's " write" signal. 
Z5d NORs the resulting signals together 
to prOduce a single pulse defining "write 
to 4FFF." (See Table 1.) 

Z1 acts as an electronic dam and reser· 
voir: Data from the computer continuously 
wells up against Z1 's input. But the data is 
permitted to flow into the output, where it 
is preserved, only when a pulse opens its 
electronics sluiceway. Unlike circuits 
where the output status is determined by 
the stable level of a trigger signal, the 
74LS374 lets input flow to output only 
when the trigger (CLK) signal is changing 
from zero to one. That is, it is edge trig· 
gered rather than level triggered. 

The CLK signal for Z1 is the output of 

To decode ''wrote to address 4FFF", convert the address to b.nary. and odenhfy the address Iones assocoated 
with each bit 
Hex Vatue --·-4-- --F -·- F --· . F -· 
Bot 0 I 0 0 I 1 1 1 1 1 1 1 I 1 1 t 
Address Lone; 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 o 

Step I Feed eight address Iones 10 through 7) to the inputs of an e1ghHnput NAND gate When all Iones go 
high 1 t 1. the output of the NAND gate will be zero 

Step 2 Feed address lines 12 and 13 Into a NOR gate. When these swong low, the NOR gate goes h1gh 
Step 3 Feed address line 15 Into both Inputs of a NOR gate When this line goes 1ow the NOR gate goes 

high. 
Step 4. Feed the WRITE stgnal. which os achve low, to both Inputs ol a NOR gate When the signa los active, 

the NOR gate goes htgh. 
StepS. Feed the outputs ol the above three NOR gates. whoch wolf be high when they form the values need· 

ed, .nto three onputs ol an etghl-tnput NAND gale 
Step 6 Feed the remaintng address lines (8. 9, 10. 11, and 141 to the other love onputs ollhe eoght·.nput 

NAND gale When these lines go hogh together woth the lines from StepS. the output of the gate will be low 
Step 7. Connect the outputs of both eoght<nput NAND gates to a NOR gate When both NAND outputs are 

actove (they w111 be low), the NOR gate goes hogh Only when the address 4FFF appears somultaneous wtth a 
WRITE signal will this comboned signal go high 

Table 1 
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Z5d, "write to 4FFF." So when we write to 
memory location 4FFF, whatever data is 
being placed in that memory address will 
also be brought to the output of Z1 . 

Finally, Z2 contains four separate three
state buffers. A buffer Is merely a device 
which allows a signal to pass through It, 
unchanged, in one direction. The three
state quality is an Important one for com· 
puters, because dozens of separate clr· 
cuit outputs are connected to the same 
set of wires. Confused signals and dam· 
aging short-circuits must be prevented. 
Thus, not only can some devices output a 
high signal (1) or low signal (0), but they 
can also turn invisible when they are not 
needed. This is the important third state. 

This three-state buffer Z2, though, is 
not part of any complicated data or ad· 
dress bus-its outputs only go to some re
sistors. Why the third state? It allows us to 
turn the sound off during a rest; the rea· 
sons will become clearer when we take a 
look at the software. 

A few resistors complete the circuit, 
blending the four outputs into two, as well 
as offering the outputs of Z2 a bit of pro
tection against casual cable connecting. 
The discrete channels can be used for 
those with quadriphonic systems. 

The Earle is very simple to build, and 
can be completed in an evening. Remem· 
ber to use a regulated five-volt power sup
ply. A good experimenter's supply is sold 
by Jameco Electronics (1021 Howard Ave
nue, San Carlos, CA 94070, (415) 592-8097) 
for $14.95, although a simpler source, 
such as that shown in Fig. 2, is adequate 
for the sound circuit. 

Any type of wiring can be used, be-
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Microcomputing features more than a 
half-dozen ways to create music. Some of 
the newer integrated circuits described 
can produce three-voice music, but the 
programming can be complicated. 

Figure 2. Power source for the sound circuit; any regulated five-volt source is adequate. 

The way the Earle creates sound is by 
listening to the activities taking place in 
memory location 4FFF. In fact the sound 
is no more than the pattern of changing 
electrical impulses of various bits being 
stored in that memory address! 

cause in this circuit, neatness is a matter 
of aesthetics rather than necessity. For 
those new to digital hardware, I particular
ly recommend the wire-wrapping method 
as a contribution to sanity; errors in wiring 
can merely be unwrapped. 

Photo 1 shows the completed circuit, 
which fits on a small 2 by 2 1/2-inch perf· 
board. The "header" connector on the 
card's edge is a useful, money-saving sub
stitute for expensive 40-wire cables (which 
are clumsy to strip and solder to circuit 
boards). Instead, this connector mates 
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with a cable whose far end plugs into the 
TRs-80 expansion connector. The cable 
and a pair of headers can be obtained 
from Digi-Key Corp., P.O. Box 677, High
way 32 South, Thief River Falls, MN 56701 , 
(800) 346-5144. The cable, which can be 
used for many projects, costs $11 .95; a 
pair of headers Is $3.49. 

Making Sound with Software 

The production of Interesting sound 
and music with microcomputers is a con
siderable challenge. December Kilobaud 

+!IV 

f2o 
3 2 

4 5 

7 6 

By carefully considering computer tim
ing, we can turn individual bits of that 
memory address off and on often enough 
to produce a square wave. There is only 
one serious problem: time. BASIC is much 
too unwieldly to use for producing multi· 
voice sound waves because even its sim
plest instructions take a large fraction of a 
second to execute. A simple loop like 

10 FOR X: 0 TO 255 : POKE 20480,X : NEXT 

takes two full seconds to complete. 
There's not much monophonic music in 
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Figure 1. Complete diagram of the simple circuit. The total cost of parts, Including cable, is under $20. 

8() Microcomputing, December 198() • 43 



4F68 
4F61 DD21U~I 
4t64 IIH'F41' 

H67 D9 
4F68 D0461B 
4F68 DD4EOJ 
4 F6E 09 
4F6F 006612 
4F12 OL>H83 
4FH 00~614 
4F1B DO~~~~ 

4F7B l A 
4f'7C E61F 
4f'7 p; 24 
4 F1t' 2~ 
4 F81 C28Hf' 
4F8l CBE7 
4 F8~ 2C 
4 1'86 2D 
4!'87 C28C4F 
4f'8A CBEF 
4t'8( 14 
4F8D 1~ 

4F8l C29J4F 
4F91 CBF7 
4F93 lC 
4F9 4 10 
4F9~ C29A4!' 
4F98 CBFF 
4F9A 12 

4F91l lA 
4F9C 2~ 
4F9D C2A84t 
4fA8 tEll 
4f'A2 DD6612 
4FA~ CJA£4! 
4FA8 FDE~ 
HAA FDEl 
4FAC l 6FF 

4FAE 2ll 
4FAF C2BA4!' 
4 FB2 EU2 
4r84 006UJ 
4F87 Cl CI4F 
uoA roe~ 
4r!IC FOE! 
4 FBl UF! 

4FCI I~ 
U'C l C2CC4 F 
4FC 4 EEI4 
4FC6 DDS614 
41'C9 C3D2H 
HCC FDf< 
4!'CE FD£1 
4FDI E6Ff 

81111 
eGIU 
08ld 
08138 
OIJH 

..... •• .•..•.....•....•.........••••.•••..•..•••.•••••• 
LCHENTARY (A~D SLOW) fOUR-VOICE MUSIC SLBROUTI~t 

BY OL'IUS BAT!IORY UTSZ, ROXBURY , VER!I~T 85669 ......•.••........... . ........ .......•..... ....•..•..•. 
StlSI 
11161 
18178 
11181 

ORG 
LD 
LD 

4F61H 
IX, SUI I 
8C, 4FFFH 

:NEAR TOP Of K£HORY 
:START PI'I'CH • RHYTHI' 
: H£MORY-HAPPED SOUND 

11191.1 ...................••.....•..•.•..•..•. ..••••....•.••.. 
18288 OUTER (I !:TF.R-NOTE) I OOP B~i::l'lS IIERE1 T-STIITFS 212 - 244 
11211 ........••••••••.•..•••. .... .... ....•. ... ..•..•.....•.• 
18221 I 
le23B LOOP! 
88248 
892~1 

.8268 
81270 
110261 
18291 
IIlii 

EXX 
LD 
r.o 
EXX 
LD 
LD 
LD 
LD 

B, ( !X• 0) 
C , (IX•!) 

II, !IX•2l 
L, (IX•ll 
D, I IX+4 I 
E, ( IX•S) 

;84:READY DU~ATION REGS . 
J l9 : MSB OF NCTE DURATION 
J}9: I .SII 01" 'l-)TE DI'RATION 
;04 :STIISH R£G:ST£R AWAY 
1 19:FIRST PITCH :NTO H 
;19 : SECONO PITCH ~~~0 L 
Jl9 : THIRD PITCH INTO D 
;19:FOl:RTII PITCH INTO£ 

U ll t 
II HI 
ltllt 
11341 
IllS I 
11361 

.....................••...•.....••..•...•..• ..•••.•..•. 
EACU VALU!: ACQUIRED f ROfl IX IS TESTED TO SE~ I! IT IS 8 
A•m TH VOICE IS TORN>:O OFf IF IT IS (DEFIS I':C A REST) . ... .....•..•••.•.•.•............•...................... 

81378 
11388 
11391 
UUII 
114 111 
114 21 
11431 REST! 
8144 1 
BUS I 
IUU 
184 71 RESTl 
11481 
814911 
u see 
IISJe ~EST) 
8 0 S2& 
08530 
IIS 40 
80S58 REST4 
eesu , 

LD 
A."'O 
INC 
DEC 
JP 
SET 
rr:c 
DEC 
J P 
SET 
u.c 
r>rc 
JP 
SE'r 
INC 
DEC 
JP 
SET 
LD 

A, (BC) 
IFH 
H 
I! 
N'Z , RE:STl 
4 , A 

NZ,REST2 
5,A 
0 ... 
NZ,REST3 
6,A 
E 
E 
NZ , REST4 
? ,A 
(BCI , A 

; 81: READY TO T"'EAK II.EM 
: 14 : TUR!i ALL VOICES ON 
;14 :BVHP VAtU!; REST T~~T 
;I4 :BUHP VALUE; REST TEST 
:U :O'It.Y 81 D!flh"ES REST 
:18: Slt.L~;Ce VOICE If REST 
; 84 :BVKP VALUE1 PEST TEST 
;14 :1l~KP VAL~£; REST TEST 
;18 :OfiLY 98 DEF INES REST 
; 88: Sl Lf:NCE VOICE IF REST 
; 84 :BUMP VALvE : REST TEST 
J84 :Bl:KP VALUE; ? EST TEST 
,Je :O!. LY 18 DE! INES REST 
118:Sll l:llCE VOICE IF REST 
;14: U~MP VALUE; REST TEST 
J 84: BlHP VALUE 1 REST TEST 
; le :ONLY 0 ~ DEFlN!:S REST 
, 98:S JL ENCR VOICE IF REST 
; 07:SET VOI CES ON OR OFf 

ee;1e , ••••••••••••••••••••••••••••••••••••••• ••• ••••••••••••• 
DECREKE~T H , L,D , ~ ( wAVEFORM D~RATION FOR CACH VOICE), • • 

1 "'E£0£0 EACH TI ~E THE WAVEFORM I S TOGGLED DUR ING LOOPS • • 
teSBO 
US98 
81611 
88611 
88621 
11631 
91641 
U6Sf 
U661 
11678 
11681 I 

••• H;N£R LOOP BEGINS II ERE . 'r-STATES STRICTLY EQUAL 246 
1 MEAN I NG MAXIMUM FRECUENCY IS APPROXIMATELY 1771181/246 

OR 719~.1 HZ . USEF\.'L FREQUEiiCI ES ARE CONSIDF.AAIILY LESS. .........................................•..•....••..•. 
BEGIN PI'I'CH AND RJIYTHH COC'Tri>Otr'l LOOPS .......•.................•.••.•.•••.••..••.••.•..•...•. 

CXNT ll(Jir.'l THE PITCH LOOP FOR VOICE "' l:MBER ONE ..••....••••••.•.••. .............•.•.•..•.........•..•• 
11691 L00P2 
187U 
88111 
187111 
U131 
118741 
18758 EXIT! 
90768 
nne 

LD 
DEC 
JP 
XOF 
LD 
Ji' 
PUSH 
POP 
A.'lD 

A, (BC) 
H 
~ Z,lXITI 

l 
fl , (tX+2) 
EX I TlA 
IY 
JY 
Bff'H 

:87:~1AT WAVE IS LURKING 
114 :COON'I'DOWI• I'R£QUENCY 1 
; li:SAHf. WAVE IP NOT I 
;I7:TOOGLE WAVEFORM BI~ 1 
119 : RESTORF PITCH VALCE 
; li:JJ ~P PAST TIMEWASTtRS 
1lS1W/'.STE 1~ T-S!ATES 
J l4 :WASTE 1 4 T-STATF.S 
; 17 :WASTE 1 MORE T- STATES 

81788 
187 98 
Dl888 1 
08813 
08828 I 

.•••.•••••••.•..••.....••••........•...•..•.••.•....•.. 
COUNT DOWN THE P!TCH LOOP FOR VOICE NU MB ER 1WO 

·········· ····························•••·••·••·•·•·••· 
818 31 F. X ITJ/'. 
88848 
nasa 
U861 
11878 
88888 LXIT2 
81a98 
11908 

oH· 
J P 
XOR 
LD 
JP 
PIJSI! 
PCP 
All:> 

NZ , E.XlT2 
2 
:. , l lX+)) 
EX:T2A 
IY 
IY 
IFf II 

: 94: COUNT~'S f' REQUL"'CY 
; l8 :SAHE WAVE l P NOT 9 
J 87:TOOGI E WAVEFORM BIT 
;19 :RtSTORE PI TCH VALUE 
;1 8 :JUMP PAST TIKEWAST ERS 
;I~:W~TF IS BANANAS 
;l4 :0RUH FI NGERS ON 14 
;17 : USEr.r.SS AR ITH~.l!TIC 

11918 
una 
81931 

..•.•....•.......•....••. .••.•.•••. .•......•..•..•.••.• 
CO()NT DOtr.l THE PITC:l LOOP f'OR VOICE NLIIB[R niREE 

819 4 1 ' ••••••• • ••••••••••••••••••••••••••••••••••••••••••••••• 
U951 
119!1 EXIT2A DEC 
u97a JP 
819Sa XOR 
11998 LD 
81181 JP 
11111 F.XIT) PUSH 
eua P0P 
8U3B A.~D 

0 
'U , EXIT) 
4 
D, ( IX• 4 ) 
EXlTlA 
:y 
IY 
aFFH 

114 : COO~DOIIN f REQUENCY 
;li:SAME WAVF IF NOT 8 
J87:TOGGLE WAVEFORM B!T 3 
JI9:RESTORE PITCH VALUE 
;lt:JUHP PAST TIHEWASTERS 
1l S : SCRATCH LEFT HAIID 
: .4 :SCRATCII RIGHT HAND 
;17:CHECK KI TCHEN CLOCK 

01941 
uase .......•••....•..... ........•....•........••..•••...... 

Program contmues 
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the frequency range under 200 Hz (cycles 
per second); trying to use four voices by 
this method would result In little more 
than head-pounding sonic thuds. 

The answer is, in part, machine lan
guage. Look at Program Listing 1; the pr<F 
gram begins at 4F60 (decimal 20320). 
Pitches and rhythms will be stored in a 
music array beginning at 5000H (20480}, 
so Index register IX is set to that value. 
Since the circuit is mapped to location 
4FFF, the BC register is set to that value. 

Microprocessor registers are special· 
iZed memory locations inside the chip it· 
self. For reasons of speed this program 
makes use of many of the registers avail· 
able in the Z-80. To understand why, it's 
necessary to know how microprocessors 
work. Certainly they are calculators. but 
by comparison with the arithmetic powers 
of chips inside a hand-held scientific cal· 
culator, microprocessors are pipsqueaks. 

Instead, microprocessors are fast, flexi· 
ble, general-purpose, switching tools. In 
response to a combination of binary dig· 
its, the thousands of internal gates of the 
chip will quickly make one of several hun· 
dred responses. Simple internal actions 
can be done quickly; lengthier ones involv· 
ing reading from, or writing to, memory 
take more time. 

The time it takes a microprocessor to 
perform any function, then, is dependent 
on three things: the nature of the instruc· 
tion, the length of the instruction, and the 
speed of the computer's master clock. 
The faster the clock Is, the faster the in· 
struction will be completed-at least up 
to the point at which the circuit compon· 
ents fail to switch on or off fast enough to 
be reliable. 

If we limit the instructions to those that 
operate on-board the microprocessor 
chip, we gain speed. But the z.ao proces· 
sor is an odd sort of device. It was once 
described as "an 8080 with wings" , be
cause the 8080 had just a few registers 
and limited vocabulary. If the Z-80 was a 
true upgrade of the 8080, it would be able 
to execute ali the instructions the 8080 
could, and more. 

This brings us back to the byte. The 
byte? What? Sure-because the largest 
number represented by a byte is 11111111, 
or decimal 255. That limits the number of 
on&byte processor instructions, obvious· 
ly, to 255. In order to be a really nifty up
grade, the z.ao had to do a lot more than 
the 8080. So its designers took a few un
used instruction bytes (called operation 
codes, or "op codes"), and used them as 
pointers to a second instruction byte. 
Specifically, bytes CB, 00, EO, and FE tell 
the processor that another byte follows; 
the combination of the two define a brand 
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4F02 10 
4P'D) 1'2PE4F 
4P06 E£88 
4F08 DD5E8 ~ 
4PDB C3E44t 
unr rnro; 
4FU FD£1 
4P£2 E6Fr 

4 F~4 1 2 
4FES 09 
4FE6 18 
4FE7 78 
4FF.8 81 
4H 9 D9 
4PF.'- C29B4F 

4FED 1l86U 
4Frt D0l9 

4FF2 DD7!!U 
4 FF~ 81 
4FF6 L8 
4 Ff'1 3A41 38 
4 f'FA 87 
4HB C'-614!' 
4FrE C9 

e6cc 
UUO TOTM. 

EXIT! H'-8 
EXITIA 4FAE 
£XIT2 4 FBA 
EX !T2'- 4 t'CI 
EXIT) 41'CC 

tl068 
8117 1 
11181 ; 

COUNT DOWN TH E PITCH LOOP FOR VOI CE NUMBER FOUR 

··••······•·····•·· ·•••••···········•·········••··•···· 
11191 EXITl'- DEC 
UIU JP 
111 18 XOR 
81128 LD 
11131 JP 
A11U EXIT4 PU~H 

11151 POP 
11168 '-NO 
01171 

E 
NZ , EXIT4 
8 
E, (IX+S) 
EX I T4A 
IT 
IY 
IF PH 

r i4: COUNTDOWN !'PEQUENCY 4 
: li: S'-ME W'-VE IF ~~ 8 
: 17 : TOGGL& W'-VEPORM BI T 4 
; 19 :PESTORE PITCH VALCt 
rli:JUHP PAST T I MEWASTERS 
; l S : W'-TER N~STURTIUM~ 
:14: PIC~ 14 ZCCCHINI 
:11 :MI X APPLES IIIO D ORANGE 

&1188 1 ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

11191 
1 1218 
11211 l 

CHECK FOR END Of NOTE DURATION ; GET MORE NOTES Ir DON~ ..............••.•.•••.•••....•••..••••••••.••........• 
11221 EXIT4A l.O 
11231 EXX 
tl 248 DEC 
112SI 1-0 
11268 OR 
11278 EXX 
11281 JP 
11298 

(BCl,A 

BC 
,.,B 
c 

NZ , l.OOP2 

1 17 : OUTPUT NEW W'-VEFORIIS 
: 84: G!T STASHED OURA~ICN 
116 : COU~"r DCJW!; DI:RATIC!> 
ri4: SET UP 8 FOR TEST 
;14 :CUECK AG'-INST C 
r84 : STASH DUR'-TI ON AG'-IN 
; 18 :GO BACK TI L NOTE !:NO 

llllt : ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
11318 
11321 
11338 
81 )4 8 
11351 ' 
11368 
81J71 
lll88 
11398 
81418 

MOVE '-LL POINTERS P'-ST CURRI:NT BATCH OF NOTES/DURATICNS 
••• THIS IS THE Rt.MAINDER OF OOTER LOOP , T- ST'-TES • 81, 
TOTM. T-STATES OF OUTER LOOP o 8t + 244 o 324, WH I CH IS 
ABOUT 2 OF THE MA XIMUM CYCLE PREQUENCI~S ( . 1112 USEC). ............................•................•......... 

LD 
'-CD 

D£, 6 
IX,D£ 

1 I I: ME MORY POS' NS TO MOVE 
rl5:MOVE 6 PLACES POIIWARO 

.......••...•.•...........•.•........•....•...•.••..•.. 
81411 CHE~~ FOR END OF PROGRAM CODE 118 ) OR DEPRESSED BR£'-K 
814 21 j ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1 14 31 
1144 1 
llBI 
11461 
11471 
81488 
81490 
81581 
81511 

U> 
OP 
R!:T 
U> 
OR 
JP 
RF.T 

1\, ( IX+Il 
A 
z 
'- • (3841H} ... 
Z, l.OOP I 

: 19 :NEXT NOTE DURAT ION 
r i4 :SET END-OF-MOSIC FL'-G 
; 1 5:BACK TO 81.SIC If' DalE 
r13: T!ST 8RE'-K KYBD ROW 
: 14: SET FL'-G FOR KEY TEST 
:l81 CONTINUE PIECE IF OK 

1TO BASIC IF BRf.'-K 

81~21 1 ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1153 1 
81541 

ltRRORS 

10751 
81831 
nasa 
819U 
BUll 

81711 
117 41 
81841 
11871 
U971 

END IHiCCH : RE'-DY '-I'TER SLASH 

EX1T3'- 4FD2 11191 u u e 
EXIT4 4FDE 11141 91111 
EXIT4/\ 4 FE4 81221 811)~ 
LOOP! 41'67 11231 1 14 98 
LOOP2 4!'99 U6 91 U281 
REST! 4 f85 U43D 11411 
REST2 4 F8C 8147 8 184 51 
RESTJ 4F93 88511 88491 
RF.ST4 4F9A ee~s1 118538 

Program Ltstmg 1 Assembly ltsting for the music performance program to dnve 
the 4FFF sound ctrcutt 

new instruction. This gives the Z-80 up
wards of 500 new commands. 

The sacrifice, of course, is time. In order 
to determine the second byte of the in· 
struction, the processor must dutifully 
"fetch" it from memory. 

Fast, on-board Z-80 instructions use the 
A, B, C, D, E, H and L registers, singly or in 
pairs. The alternate set of registers (A', 8 ', 
C', D', E', H', and L') operate at the same 
speed. The longer instructions involve, un· 
fortunately, the very flexible IX and IV reg· 
isters. 

The IX and IV registers are " Index regis· 
ters." This means that, when we set IX 
equal to 5000 (as in line 160 of Program 
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Listing 1), we can operate not only at 
memory address 5000, but within a half 
byte's distance in either direction. HL + 1, 
DE+ 6, or BC - 28 have no meaning to the 
microprocessor, but IX+ 1 does, and as 
such it permits more versatile dealings 
with any block of data. 

Let's go back to the listing, at the begin· 
nlng of the "outer loop." Since we always 
want BC to Identify the circuit port (4FFF), 
we will exchange registers, saving this in· 
formation and moving to the alternate set 
to define B'C'. They take the values stored 
at IX+ 1 (5001), which will become the to
tal duration of a given note. The registers 
are then swapped back. 

The H registers is the pitch value for 
voice jt1, the L register defines voice 12, D 
is voice 13, and E Is voice 14. Each register 
obtains its value from an array identified 
by IX+ 2 (5002) through IX+ 5 (5005). 

When discussing the hardware, the pur· 
pose of Z2 was in question. Lines 370 and 
550 provide the answer. The accumulator 
retrieves whatever value is stored in BC 
(i.e., at locat ion 4FFF). In the circuit (Fig. 
1), four bits are reserved to turn on or off 
each of the buffers in Z2. By "masking" 
the value in A with OF hex (()()()()1111), the 
four bits farthest to the right are forced 
low, and the other pitch bits remain unmo
lested. 

Zero is the value used for a rest. Thus, 
the combination INC H and DEC H leaves 
the value in the H register intact, yet set· 
ting the Z 60's zero flag. 

If the value In H (and later in L, D, and E) 
is zero, then the appropriate bit in A is set 
high; if the value in H is not zero, the bit is 
left alone (remember all the Z2 control bits 
were set low in line 380). A low bit turns on 
Z2; a high bit turns it off. 

Once the voices have been marked on 
or off as dictated by the values stored in 
memory, the byte is written to 4FFF in line 
550. Recall that "write to 4FFF" Is the 
hardware signal to action, and the circuit 
responds by mirroring the value written to 
memory. The circu it now knows which 
voices to sound and which to silence. The 
assigned voice will not change until the 
next trip through this outer loop. 

Facing the Music 

Finally the real work begins as the pro· 
gram enters the inner loop. The contents 
of the BC register (which still points to 
4FFF) are retrieved. Four identical rou· 
tines follow. 

There are some important numbers in 
the comment column (following the semi· 
colons) on each line. These count the 
number of clock periods (cal l ed 
"T·States") requ ired to execute each in
struction. An accurate count of these is 
critical in music. 

Each of the pitch registers is decre
mented until it reaches zero. In the accum· 
ulator, the bit represent ing that voice is 
then toggled from its present state to its 
complement (lines 720, 850, 980 and 1110). 
If the bit was a one, it is changed to zero, 
and vice versa. The pitch code is then re· 
stored by rereading the note value pointed 
to by the register IX (lines 730,860, 990 and 
1120). 

There is some Interesting code that is 
required before a pitch value reaches zero. 
Examine lines 750, 760 and 770. These In· 
structions do nothing but waste an 
amount of time equivalent to the time it 
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PENSA-WRITE 2 - A new 
generation word processing 
system that conforms to your 
needs and requirements. It 's 
flexible, versatile, lightning 
quick. and includes system 
features unparalled in the in
dus try. Editor features in
clude ... 
- in me mory capacity of 

over 19,000 charact ers 
(approx. 3500 words), au
tomatic chaining of files 
during printing and all in 
just 32K of memory! 

- full editing capabilities in
cluding: global search and 
replace, full y controlled 
transparent cursor, selec
tive insert and delete func
tions, keyword searches, 
non-print ing comments, 
forward and backward 
scroll ing, visible linefeed 
characters, complete word 
wrap around and much, 
more more ... 

- user orientation features 
included on screen. Three 
screen lines are constantly 
dedicated to communica
t ing information to the 
user, or to allow the user to 

communicate with the 
program. These features 
include: constant read out 
of date and time, program 
location, the number of 
characters that have been 
used in the text buffer, and 
the number of characters 
that remain to be used, au
tomatic word counts, free 
disk space (on all drivesl, 
and a storage indicator 
that will tell you if what 
you have in memory has 
been stored on disk. 

- directories for all drives 
available on screen with
out exit to DOS 

- full error descriptions as 
well as up to eight possible 
suggestions as to what 

might have gone wrong 
- sophisti cated program 

structure that will allow 
the addition of program 
modules in the future, to 
furth er enhance your 
PENSA-WRITE 2 

- complete system and user 
documentation writ ten in 
plain English , and 
suppl ied in its own three 
ring binder, so any pro
gram updates can eas1ly be 
added to the documenta
tion. 
Your initial purchase of the 

PENSA-WRITE 2 wi ll in
clude the editor, and at no ad
diti onal charge, a general 
purpose printing program . In 
the future, as they become 

available and as you require 
them, you will be able to add 
options that fully interlock 
with your editor (with no 
software modifications!. En
hancement modules will in
clude a mailing list, basic fi le 
editor, report printer, as well 
as printing modules for spe
cial printers (such as the Cen
tronics 73 71 and for other spe
cial applications. But there's 
more. Pensadyne Computer 
Services maintains that after 
sales services are vital to the 
fu ll implementation and 
support of our program s. 
In the unlikely event that a 
problem should arise with 
one of our products, we main
tain a 24 hour service de
partment where you can call 
and get your ques t ions 
answered. Software support 
- we guarantee it. In writing. 
We want you to like what we 
do. Because if you do, then 
you will come back again in 
the future. And tha t 's the 
name of the game. 

The price of the PENSA
WRITE 2 word processing 
system at our special intro
ductory price ... $79.95 

Pensa-write I and mailing 
list, the industry standard 
BASIC word processor, still 
available on disk for the low, 
low price of just $19.95. 

Ma s tercharge and Visa 
Welcome. O rder by phone or 
w rite. 
Dealer Inquiries Invited. 
PENSADYNE. Giving you 
the power to think. 

COMPUTER SERVICES -----------------------------
4441 WEST FIRST AVE., VANCOUVER, B.C. V6R 4H9 TELEPHONE: 604-224-3107 

o/ 207 
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) 

Figure 3. An excerpt from the score translated into data statements in Listing 2, (a) as 
written In standard music notation, and (b) as transcribed for use with the 4FFF sound 
circuit. 
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Figure 4. Useful pitches that can be derived by the program in Listing 1. The pitches 
shown, which are only approximate, are for a TRS-80 with a 50 percent speed up modifi· 
cation installed. Pitches sound a tritone below on an unmodified unit. 

VOICE I 
ltEGISTEit 
H•l 

VOICE 2 
ltEGISTEit 
L•S 

VOICE 3 
ltEGISTEit 
0•6 

VOICE 4 
REGISTER 
E•3 

HEX 
VALUE IN 
RIGHTiotOST 
BITS OF 
4FFF : 

J 
I 
I 
I 

J 
• I 
I 

I 
I 

..___rt_ 
I 
I 

L 
I 
I 
I 
I 

;-- ------- PORTION OF NOT£- - -------
1 I 
If [ ' 6 7 4 t I t 0 3 Z F [ ' 4 5 4 t I I Z 3 Z , C D 4 5 4 I A I 2 3 Z D C D 4 7 1 

Figure 5. Idealized waveforms present at the output of the circuit, representing the 
changes to the four high bits in memory location 4FFF. 
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would take to toggle a bit in the accumula· 
tor, restore the original pitch value, and 
move on. The reason for this is subtle: II 
we take more time when changing the 
waveform than when leaving It alone, then 
a higher frequency (because it toggles 
more often) will take more aggregate time 
than a lower frequency. Hence, it will 
lengthen the loop as a whole, and lower 
the simultaneous pitches In the chord! 

When all the testing has been complet· 
ed for four voices, the result (In line 1220) 
is written to 4FFF. Thus, whatever wave
form differences might have occurred are 
now transferred to both memory location 
4FFF and to the c ircuit. (See Fig. 5.) 

In lines 1230 to 1280, the note duration 
value is retrieved from the alternate BC 
register pair, and the loop Is repeated until 
the note is complete. When the note is fin· 
ished, the index register is moved six 
places forward to the next block of notes 
and durations (lines 1370 and 1380). 

A duration of zero gives the cue to end 
the music (lines 1440-1460); if the BREAK 
key is depressed (lines 147~1500), the 
piece also concludes. 

The program In Program Listing 2 con· 
verts a familiar tune to values which can 
be read by the assembly language pro· 
gram. Connect the Earle, powerup the 
TRS-80, set MEMORY SIZE to 20320, and 
CLOAD the BASIC program. There is just 
enough room to squeeze it in, but you 
must CLEARO before running it. Its only 
job is to read the pitch values for the in
dividual voices and durations and POKE 
them in place starting at 20480 (5000 hex). 
The starting address Is also put in place. 

Load the SYSTEM music subroutines, 

Int ...... Ret<UII In I .. Result 
160 44 970 •o 179878 
1!)2 47 JJ6 38 189 ~5 
144 49~.., 311 199864 
136 !12~ ~ 211821 
128 56212 32 224848 
114 63115 28 256 96!1 
108 6t; 622 27 266 486 
104 69184 28 276 735 
lt 74~i 24 299 797 

79~ 22 327051 
84 Ill) eG6 21 ~2625 
eo 89939 20 359 756 
76 94 F73 19 378691 
72 932 18 399729 
68 105811 17 423 242 
84 112 424 18 449695 
60 119919 15 479675 
)7 12\i 230 14 513937 
54 133243 13 553471 
52 1J8 31;8 12 599 593 
46 149 898 11 864 102 .. 163525 10 7111512 
42 171 312 9 799 458 

Table 2 



110 0•28488 
110 FOR X • 0+2 TO 22088 STEP6 
128 RE~ A : If A•255 THEN 389 
130 POKE X,A : NEXT 
141 DATA 8,0,8 
158 OATA0 , 8,0,0,0,8,8,0,9 
160 DATAB , 8,8,0,8,9,24,8 
110 DATA24,8,16,9,16,8,18,0 
181 DATA28,0,21,9,24,9,21,0 
190 DATA24,8,21,0,28,8,18,0 
299 DATA16,16,16,16,16,24,D 
210 DATA24, 24,16 ,e, 16,16,18,11 
220 DATA20,0,21,0,24,8,21 
238 DATA24,24 , 21,21,20,28,18,18 
248 DATA16,16,16,16,16,16 
258 DATA15 , 18 , 16,15 
260 DATA13,12 , 16,16,18 
270 DATA20 , 24,2l,20 
288 DATA18,18,28,18 
298 DATA16,16,16,16,15,15,16,16 
398 DATA16,16,18,18,28,20,21,21 
319 DATA24,24,24,24,20,21,24,9 
328 DATA18,18,18,20,18 
338 DATA16,16,15,15,13,13,12,12 
349 DATA16,18,28,21 
350 DATA24,24,24,24,24,24 
368 DATA 24,24,24,24,24 
318 DATA24,24,24,8,255 
388 REM • VOICE B 
398 FOR X • 0+3 TO 22880 ~~EP6 
488 READ B : IF 8=255 THEN 668 
418 POKE X,B : NEXT 
428 DATA 0,8,11 
430 DATAU,0,9,3,32 , 8,8,8,0 
448 DATAS,8,8,0,32,0,9,0 
450 DATA32,9,8,8,24,0,0,9 
460 DATA32,&,8,0,24,e,e,0 
470 DATA32,0,0,9,24,0,8,9 
480 DATA29,21,28,24,21,24,~ 
498 DATA32,32,8,8,24,24,8,0 
500 DATA32,8,0,0,24,8,0 
510 DATA32,30,27,24,21,24,21,21 
520 DATA28,21,29,24,21,21 
531 DATA24,8,27,0 
548 DATA32,1,40,20,21 
551 DATA24 , 38, 27, 27 
561 DATA28 , 28 , 27,39 
519 DATA32,32,32,32,24,D,24,8 
580 DATA21,21,21,21,24,24,26,26 
598 DATA32,32,32,32,32,8,32,32 
698 DATA24 , 24,24,8,9 
618 DATA32,32,32,36,27,27,27,28 
621 DATA26,24,28,26 
638 DATA24 , 27,30,32,31,36 
648 DATA32,32,32,32.32 
659 DATA32,32 , 32,255 
668 REM • VOICE C 
678 FOR X 0+4 TO 22181 STEP6 
688 RBAD C : IF C•255 THEN 948 
699 POKE X,C : NEXT 
198 DATA8,0,8 
710 DATA9,9,0,9,40,0,8,8,9 
120 DATA0,0 , 0,1,48,1,8,8 
130 DATA48,36,32,8,40,8,8,8 
148 DATA48,)6,32,0,49,0,0,8 
758 DATA40,36,32,1,48,8,8,8 
768 DATA27,27,27,27,27,0,8 
778 DATA48,36,32,0,48,9,0,8 
781 DATA40,36,32,8,40,0,8 
790 DATA48,36,32,)6,32,)6,48,38 

800 DA.A27,21,27,27,27,0 
818 DATA36,36,~4,54 
820 DATA42,42,64,64,64 
838 DA7A48,48,42,38 
84e DATAl6,36,32,42 
858 DATA40,40,40,40,40,49,e,a 
868 OATA40,36,32,8,40,3,0,0 
870 DATA48,)6,32,8,40,J6,40,42 
888 DATA48,48,48,8,9 
898 0ATA40,36,32,0,40,36,48,0 
901 DATA42,42,42,42 
918 DATA40,40,48,40,49,48 
920 OATA48,48,48,48,48 
939 DATA40,41,40,2SS 
948 REM • V01CC 0 
950 FOR X • O•S TO 22803 STfP6 
960 READ D : IF D•2S~ TIIEN 1228 
970 POKE X,O : NlXT 
980 DATA6 4, 68,54 
998 OATA48,0,64,0,64,8,64,60,54 
1888 DATA48,8,64,0,64,0,64,8 
1818 DATA96,8,64,9,64,0,68,8 
1829 DATA96,8,64,0,64,8,84,8 
1830 DATA96,0,64,0,64,0,84,8 
1848 DATA64,64,64,64,64,64,8 
1858 DATA96,0,64,0,64,0,60,0 
1968 DATA96,0,64,0,64,8,ij4 
1818 DATA48,48,~4,54,60,60,72,72 
1880 DATA64,64,64,64,64,64 
1990 DATA72,72,80,88 
1100 DATA84,ij4,96,96,96 
1119 DATA96,96,188,96 
1120 DATA144,72,:·4,54 
1138 DATA89,0,54,B,~4,8,80,1 
1140 DATA96,0,68,0,64,8,128,0 
1158 DATA96,96,96,0,88,88,89,8 
1161 OATA68,64,72,88,84 
1178 DATA96,96,68,64,68,64,7£,72 
1180 DATA64,64,128,128 
1190 DATA96,96,96,96,96,96,96 
1280 DATA8,64,68,~4 
1210 OATA48,64,96,255 
1220 RE~ • RHYTH~S 

1218 FOR X • Q TO 22088 STY.P6 
1240 R~AO E : It" £•2~5 THE!> 1498 
1250 POKE X,F.:PO~E X•1,108 : NEXT 
1268 DATA3,).3 
127 8 OATA4 , 4 I 4 , 4 ' 4 , 4 , 3, 3 , ) 
1288 DATA4 ,4, 4, 4 ,4, 4,4 ,4 
1290 DATA4, 4, 4, 4, 4, 4, 4, 4 
1390 OATA4,4,4,4,4,4,4,4 
131~ OATA4, 4,4, 4 ,4,4, 4,4 
1329 DATA4,4,4,4,8,4,4 
1338 DATA4,4,4,4,4,4,4,4 
1349 DATA4, 4, 4, 4, 4, 4, 8 
1358 DATA4,4,4,4,4,4,4,4 
1368 DATA4,4,4,4,8,8 
1378 DATA8,8,8,8 
1380 DATA8.8,4,4,8 
1398 DATA8,8,8,8 
1408 OATA8,8,8,8 
141 g DATA4, 4, 4,., 4, 4 I 4, 4 
1420 DATA4,4,4,4,4,4,4,4 
1431 DATA4,4,4,4,4,4,4,4 
1449 DATA4,4,8,8,8 
1450 DATA4,4,4,4,4,4,4,4 
1468 DATA8,8,8,8 
1479 DATA),),3,3,5,S, S,6,7 ,7,7 
1489 DATA11,14,42,8,0,255 
1499 PO~E16526,96:POKEI6527,79 

Program Listmg 2. BASIC listmg of a familiar holiday tune to be used in conJunc· 
l ion with the machine-language driver m Listing 1 

and either BREAK or enter a slash ("/''). 
The piece is ready to play. Connect the cir
cuit's cables to a high-fidelity audio ampli· 
tier, and type: 

PRINT USR(O) 

Well. it seems lively enough, but why 
are the pitches so low? Look at Table 2. 
The maximum frequency that an unmodi· · 
fled TRS-80 can produce using this pro
gram is 719 5.12 Hz, which means the pro
gram loops through its actions more than 

7000 times per second. By itself, this is a 
very high frequency, nearly double the 
highest playable note on an acoustic In· 
strument. 

The difficulty arises when we are forced 
to use one of 255 possible values through 
which to send our pitch loop. This means 
that the only possible pitch values are 
7195.12 divided by one through 7195.12 
divided by 255. The smaller number of divi· 
slons aren't close to a traditional scale, al· 
though the notes are high. The larger num
bers yield pitches that are fairly In-tune, 

but also quite low. 
You might be forced to think of the mel· 

ody as being sung by a group of very raspy 
baritones. Another option is a hardware 
speed·up to the TRS-80 (see 80 Microcom· 
puling, Feb., 1980). This will raise the pitch 
a half octave. Another option is to use are
triggerable flip·flop at the far end of Z2. 
This requires one more integrated circuit 
to reshape the waveforms and make them 
audible. 

There are also a few software methods, 
but they reduce the attractiveness of the 
program. The extraction of a voice will 
raise the pitch; the extraction of two 
voices will raise it further. At last, a single 
voice can be produced which will open up 
a great portion of the trad itional scale. 
Just think-if another three TRS-80's turn 
up for the holidays . .. 

It is possible to create a look-up table 
by compiling the score as it is input, be· 
fore it is performed. In that way, a com· 
posite monaural sound can be produced 
that is relatively in tune and higher in 
pitch. However, this method is sophisti· 
cated and certainly outside the scope of 
"Applications." 

Of course, the realm of quadriphonic. 
three-dimensional audio sound effects is 
still available, and perhaps this Is the best 
use of the Earle. 

If you plan to use the circuit with an au· 
dio mixer, POKE 20479 (4FFF) with zero 
before starting; this will get all the voices 
in phase (i.e .• starting at the same time). 
Likewise, you can experiment with phas
ing by altering the value in 4FFF before be· 
ginning a piece, of at the start of each 
note. 

Those with an expansion interface can 
save the trouble of building the hardware 
at the cost of lowering the pitches still fur
ther. The pitch value can be stored at 
4FFF, but also loaded into 37E8, which is 
already mapped to the printer port ad· 
dress. Just hook up some resistors to the 
edge card, and it's ready to go. Of course, 
you can 't use rests in this configuration. 

Creating Your Own Tunes 

Putting together your own music Is 
time-consuming but straightforward. Fig. 
3 is an excerpt from my arrangement of 
the tune in Program Listing 2. These mea
sures are written two ways: One is stan
dard musical notation, and the other is 
notated to use with the hardware. 

Since the machine language program 
uses a single loop to produce all four 
voices. it follows that the loop is conclud· 
ed at the termination of the shortest note 
in a harmonic group. That's why a note 
must be redrawn on the score-as a re
minder to include in in the next loop. Also, 
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each rest is counted as a separate "note 
of silenc,," requiring that each rest be no 
longer than the shortest note played si
multaneously with it. 

Once you are certain that you've got the 
score broken into four lines of equal parts. 
you can oreate the BASIC POKE program. 
The pattern is six bytes long, two for dura· 
lion, and four voices. The note's duration 
takes two bytes. The first byte must be at 
least 1, and the second can be any value. I 
maintain the second byte at 100 (64 hex) in 
this example, but it can be used to shade 
the rhythm with rubato. 

Finally, the voices follow in order, one 
byte for each pitch or rest in the harmonic 
structure. A zero in any voice position de
fines a rest, and a zero in the first duration 
position defines the double bar. 

Good luck, and here's hoping you like 
those raspy baritones! 

Penonal Thoughts 
This month's Applications completes 

my first year with 80 Mlcrocomputing. Dur
ing that time I have been rewarded with 

, ,,. 

S .. 5i ll me for 

I year at $ 00 

Btl 

Card 
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City 
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II 

hundreds of letters and telephone calls 
from readers with suggestions and ques· 
lions. Since early spring, every column 
has been based on suggestions from 
readers, and there are many more yet to 
address. So during 1981, expect to discov· 
er how to add ROM and RAM to your 
TR~; a step-by-step on converting a 
machine language program to BASIC 

POKEs and strings; what to do when your 
system stops working; high-resolution 
graphics (What did he say????); single
keystroke subroutines; and replacing your 
BASIC ROM with a monitor of your own 
making. I look forward to hearing from 
you, and wish all you remarkable, d iverse 
TRS-80 users the very best during this sea
son and the coming year. • 

Me 

11 FOR X • 21321 TO 28478 : READ A : POK£ X,A a NEXT 
28 DATA 221,33,1,81,1,255,79,217,221,71,1,221 
31 DATA 78,1 , 217,221,112,2,221,111,3 , 221,86,4 
58 DATA 221,94,~,11,231,15,36,37,194,133,79,28) 
61 DATA 2]1,44,45,194,141,79,213,239,28,21,194,147 
71 DATA 79,213,247,28,29 1 194,154,79,213,255,2,11 
81 DATA 37 , 194,168,79,238,1,221,112,2,195,174,79 
91 DATA 253,229,253,225,231,255,45,194,186,79,238,2 
111 DATA 221 , 111,3 , 195,192,79,253,229,253,225,2)1,255 
11f DATA 21,194,214,79,238,4,221,86,4 ,195,211,79 
121 DATA 253,229,253,225,231,255,29,194,222,79,238,8 
131 DATA 221,94,5,195,228,79,253,229,253,225,2]1,255 
141 DATA 2,217,11,121,177,217,194,155,79,17,6,1 
151 DATA 221,25,221,126,1,183,211,58,64,56,183,212 
161 DATA 113,79,211 

Program Listing 3. BASIC listmg that will POKE in place the assembly language 
driver for the 4F F F sound circuit Once this program has been run, it may be delet· 
ed to make room for Listing 2 

0* the bes sible Christmas present-80 
ncr~te!~~ne only journal devo o the TRS-80 and 

reviews. programs. a a ds 
rocomputin -the best 
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Modell 
Caught By 
FCC Fallout 

H ave you heard that the Model I Is 
being discontinued? That's the 

latest piece of gossip traveling the Indus
try grapevines. 

There Is reason to speculate on an early 
death for the first born of Tandy's compu
ter line: Modell micros are in short supply, 
and the Model I must be remodeled to 
l'1'l88t Federal Communication Commis
sion (FCC) regulations that will go Into ef· 
feet Jan. 1, 1981. 

Will the Model I be discontinued? Ac
cording to Tandy/Radlo Shack's John 
Shirley, who heads the computer division, 
"That's not the sort of thing we'd like to 
comment on one way or the other." Ed 
Juge, another Tandy exec, did mention 
" the difficulty of guaranteetng shipment 
after the first of the year." 

Shirley claims that Model I computers 
are prnently "In short supply because we 
are later than we anticipated with the 
Model Ill, and It has put a strain on produc· 
tlon." But FCC compliance last Ill up In the 
air. 

The FCC first considered regulating low 
power communicating devk:ea for radio 
frequency Interference (RFI) In 1976. After 
three years of study, rules limiting radio 
frequency (RF) emissions were adopted 
as amendments to Part 15 of the Chapter 
471aws (laws under the jurisdiction of the 
FCC). The amendments, rather than cover· 
lng the broad range of electronic com
municating devices, regulate computer 
RF emissions only. They are particularly 
strict for personal computers. 

The problem originates with conflicting 
uaea of the electromagnetic spectrum, 
which carries tetevtslon and radio signals. 
The extremely quick electronic signata 
and pulses that are the basis of computer 
operations create high frequency radio 
waves. Circuits and traces sometimes act 

as antennae for these waves. Unless fll· 
tered, computer generated RF Interferes 
with radio and TV transmission. 

In delineating the need for regulation, 
the FCC has dMded computers Into two 
broad categories: Class A and Class B. A 
Ctaaa A "computing device Is martteted 
for use In commercial, Industrial or busi
ness envlronment(a)" ; and a Class B 
"computer device is martteted for use in a 
residential environment notwithstanding 
use In commercial, business and Indus
trial envlronment(s)." 

The term "computer devlce"ls meant to 
stretch to the realm of peripherals, which 
are also required to comply by Jan. 1 if 
they are martteted for consumers. 

A study of the Part 15 amendments, 
conducted by Wwwer & Mahn for the 
Micro Industry Trade Assoc., points out 
that the "dual classification scheme Is 
rooted In the th&Ofy that Class B (con
sumer) devices are In closer proximity to 
radio, TV, and In many cases, land mobile 
services than Class A (commercial) de
vices and thus have a higher potential for 
causing Interference." 

ReebtciiGI• on Pwsonal Computers 

For this reason and others, the FCC Is 
Imposing heavier restrictions on home 
computers. Gene Smarte, the technical 
editor of 73, a magazine for ham radio en· 
thuslaats, estimates that Class B radla· 
tlon limits are over 3 times more de
manding than Class A limits. Hla calcul• 
tiona are based on the figures given In 
Table 1, which are taken from sections 
.810 and .830 of Part 15. Wewer & Mahn 

have Interpreted Class B limitations to 
rule out RFI from 450Kh to 1000Mh-prac· 
tlcally the whole broadcasting range. 

Actual compliance to the new rules Is 
also less stringent for Class A products In 
the view of the Wwwer & Mahn law firm. 
Manufacturers are required to "verify" 
Class A compliance-a tax measure in 
comparison to "certi fication" which Is re
quired for class B devices. Cer1iflcatlon is 
granted on the basis of testing, applica
tion forms and fees. Verification Is grant· 
ad on the basis of the manufacturer's 
word about test results. 

The Ett.ct on Prtcee 
Depending on the amount of research 

and development required to meet the 
regu lations, It Ia likely that FCC com
pliance will result In price hikes for several 
products. 

John Shirley, the corporate head of the 
computer division of Radio Shack, says 
that, "There's no question a substantial 
amount of money has been spent on R 
and D because of this." Shirley belleYes 
the price of some products will remain un
changed, but that other prices are bound 
to reflect the added wortt. 

Price Increases will not affect the new 
color computer, which has been regis· 
terad with the FCC as a TV interface de
vice under separate FCC guidelines. AI· 
though coat has been added to the manu
facture of the Model Ill, Shirley does not 
believe II will warrant a price hike for cus
tomers. "The Model II Is a Class A device 
In our opinion," Shirley says, and should 

ConltnWI IO pa~ 54 
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Micros Spotted in Crime Lineup 
That crime has kept pace with technol

ogy Is an Inescapable fact of life, but 
the problem has assumed a whole new 
dimension with the advent of computer 
science. The nub of the problem is that 
business and government have all too fr&
quently plunged Into the computerization 
of their operations with little or no regard 
for security. 

It is not a small problem nor Is It a sim
ple one. Estimates of losses due to com
puter crime run anywhere from $100 
million to $40 billion annually, but the 
rather disturbing truth of the matter Is that 
no one really knows how much Is being 
siphoned off. 

Microcomputer Crtme 
Heretofore, computer crime has been 

primarily limited to the realm of main
frames and minicomputers, but micro
computers are fast becoming a favored 
tool In the compucrook's burglar bag. For 
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example, a micro might be programmed to 
mimic a terminal and thereby secure ac
cess to a sensltve data bank. It may also 
be used to clandestinely duplicate a sign
on routine just long enough to obtain the 
large computer's password. The thief may 
then interrogate perhaps thousands of 
systems at his convenience. 

Microcomputer-related crime may also 
take the form of an automated "cottage 
Industry." Such was the case recently In 
Pennsylvania where John "Cap'n Crunch" 
Draper was arrested for " phone freaking," 
spoofing Ma Bell's dial codes to make free 
use of the phone lines. 

Although the offense is not new, 
Draper's updated version of It was more 
sophisticated than previous methods in 
that he used a microcomputer. Utilizing a 
highly Involved program, Draper inter
faced his Apple II with his home phone via 
a modem. He was then able to scan the 
phone system for operating WATS lines. 
Eventually he was detected by the phone 
company's monitoring equipment. 

A simpler form of micro crime was un
covered earlier this year In Tulsa, OK 
where a bookie had neatly and efficiently 
encoded all of his illicit transactions on 
his desk-top computer. His operation was 
raided, but, much to the consternation of 
the vice squad, none of the usual trap. 
pings of a bookie joint were apparent. All 
the records were maintained on a few 
diskettes. 

The pollee lugged the equipment back 
to the station house where they tried, un
successfully, to crack the computer's pro
tocol code. Falling In this they summoned 
a manufacturer's rep. In a 1980 version of 
an old " bright lights and rubber hoses" 
session the rep successfully interrogated 
the "accomplice," paving the way to con-

viction of the bookie. 

All of this is Greek to the public at 
large and, predictably, the person 

on the street tends to be skepti
cal of that which he does not 
understand. Recently, a survey 
entitled " Dimensions of 
Privacy" was performed by 
Weston Assoc. for Century In
surance, Inc. Among the r&
sults are these three items 
which serve to illustrate the 
somewhat uncomfortable 
feelings many people have 
about computers in general. 

54 percent of the respon
dents now believe that com
puters are a threat to privacy; 

63 percent feel that the use of computers 
should be sharply curtailed to preserve 
privacy; and 51 percent state that In 10 
years people will have lost much of their 
ability to keep their lives private. 

Laws on Computer AbuM 
State and federal lawmakers have Intro

duced several proposals designed to curb 
computer abuse. Sen. Abraham Rlblcoff 
(0-Conn) has sponsored S-240, The Feder
al Computer Systems Protection Act, now 
being studied by the Senate Judiciary 
Committee. Originally Introduced In 1976, 
the bill has since undergone substantial 
rewording to more precisely deal with the 
technicalit ies of the areas It covers. 

The bill in Its present form was drafted 
by Philip A. Manuel, an Investigative con
sultant in the f ield of white collar crime 
and for 11 years ch ief Investigator for the 
U.S. Senate's Permanent Subcommittee 
on Investigation. 

"Computer crimes (controls) have to 
date been shoehorned Into existing by In
adequate laws dealing with crimes rang
Ing from mall fraud to obscene phone 
calls," said Manuel. " But this bill clearly 
defines computer crime as computer 
crime and affords a large measure of pro
tection to the computer systems of the 
federal government, financial institutions, 
and all businesses which conduct inter
state commerce. It further envisions pro
tection for sophisticated electronic funds 
transfer systems whose vulnerability to 
computer fraud Is enormous." 

Several laws have been enacted on the 
state level to define and control computer 
crime. California's legislation In this area 
is generally acknowledged to be among 
the best to date, although it Is not above 
criticism. 

Don Parker, a computer crime expert 
with SRI International In Menlo Park, CA 
finds himself In agreement with most of 
the California's computer crime statute 
but, takes exception to the law's defini
tion of computers. He says it excludes 
" programmable pocket calculators with 
attached external memory devices." In 
Parker's opinion, the clause Is vague and 
it constitutes a weak spot In an otherwise 
good piece of legislation. 

Combllttlng Compucrtme 

Effective methods of combatting com
pucrlme are, of course, available. Main
taining the physical security of the com
puter can be divided Into four broad clas
sifications: 1) controlling the entrance to 

Continues to page 56 



Competency Tests 
Processed by TRS·80s 

At Conant High School, Jaffrey, NH, a 
TRs-80 is being used to process and 

record state mandated tests. Administra· 
tors at Conant believe it is the first 80 ap
plied to Competency Testing. The tests 
are required in New Hampshire, as they 
are in 38 other states. 

The tests are mandated under NH State 
Statute 186.5, Section Six, which delin· 
eates the powers and duties of school 
boards. The law has been on the books 
since 1973, however, it was only in 1977 
that the state implemented a set of guide
lines called the Accountability Plan under 
which competency testing falls. 

The Accountability Plan has six steps 
with which each school district in the 
state must comply. They Include perfor
mance indicators, assessment, analysis 
of data (Specifically, the state wants to 
know what the proficiency level is for a 
whole school in math, language arts, his· 
tory and science.), and a management 
plan which outlines district plans for im
provements in levels of proficiency 
throughout the year. 

Do these tests contribute to the level of 
proficiency? Since Competency Testing 
was first implemented about four years 
ago, the middle-school students in the 
Jaffrey-Rindge district have steadily in
creased their performance level on the 
Stanford Achievement Test, a standard· 
ized norm test given nation-wide. The 
overall average fell into the ninth stanine 
In 1979, which is in the highest percentile 
of achievement, Larry Bramblett, director 
of instruction for the district, said that 
when competency testing first started 
students placed in about the fifth stanine, 
which is In the average range. 

Putting 80s to Wort! 

This particular school district Is ahead 
of its time- not only In instituting the test 
but also in their method of compiling re
sults and making them as timely as possi
ble. 

John Davys, senior consultant to the 
NH State Office of Education, and the ad· 
ministrators of this school district feel 
that the micro is vital to how successful 
these specialized tests can be. 

Davys feels that the Conant project is 
significant on a statewide level because, 
" It Is unique in the sense that they have 
maximized the use of technology. Schools 
have one of the largest stores of human 
resource and this resource bank shouldn't 
be tied up with mundane tasks. Technolo-

gy does those tasks more accurately and 
quickly and allows the staff to work with 
the students-which Is the way it should 
be." 

At a meeting of the Joint Management 
Council of educators from all over the 
state, Keith Burke, chairman of the coun· 
ell and principal of Conant H.S., gave a 
demonstration of how their TRS-80 has 
helped the district manage Competency 
Test results. 

"The council is there," said Burke, " to 
help other districts implement Competen· 
cy Tests. They (the council) are always 
looking for a better way to do it and one 
way is through managing and keeping 
track of the data." That's where the 80 
comes ln. 

"The most important thing Is keeping 
accurate records of the testing results or 
else the whole system goes out the win· 
dow. The computer handles this very 
well," said Burke. "Also, it's within 98 per· 
cent of the school districts' budgets." 

Bramblett said that compiling the re
sults without the computer took too much 
time and It was also costing the district 
about $7,000 annually to have someone 
work on them full time. The whole sys· 
tem- Radio Shack Line Printer Ill , TRS-80 
48K Level It-including the program, cost 
the Jaffrey-Rindge district roughly $5000. 

In New Hampshire, Competencies are 
taken in grades three, seven and 10 and 
are given at least three times a year. The 
way the system works, if a student passes 
all four areas of testing, for example, in 
the seventh grade, that student will not 
have to take the exams again until the 
10th grade. If a student doesn't pass the 
Competency in a particular area, science 
for example, but passes in the other three 
areas, that student will only retake the 
failed test until it's passed. 

How Conant Dlscowered the 80 

Conant H.S. has owned a 8K PET, for 
the past few years. Both Burke and 
Bramblett saw what the most basic of mi
cros could do and decided that a comput· 
er was what they needed in order to com· 
pile and turn around test results quickly. 

After checking out both APPLE and PET 
systems, they were told by both dealers 
that It would be difficult converting the 
program. Because the program was origi· 
nally written on a TRs-80 by programmer 
Peter Wells, and because he highly recom
mended the TRS-80, it became the logical 
choice. 

Dave Bramblett Praising Micros to Educa· 
tors 

Some of the specifics of the program 
are updating, displaying and adding to 
student records of the Competency Test 
results. A summary record for the whole 
school, a class or an individual can be dis· 
played and printed. All of these categories 
are represented by percentage rates. The 
program also generates a mailing list to 
parents. 

One disk contains the test results of all 
the students in a particular school. The in· 
formation on the data disks are safe· 
guarded by program disks which are pro
tected by code words. The disks are dupll· 
cated and put into a safe. 

Robert L. Brunelle, commissioner for 
the New Hampshire State Department of 
Education, feels that the use of micro
computers to process testing results can 
be a valuable tool. 

" The system is all interconnected," 
says Brunelle. " Each district must report 
to the commission. From this data, the 
commission does a statewide sampling 
and from the sampling reports to the Leg· 
islature, and in turn the Legislature acts 
accordingly with the overall findings." 

The use of micros in the school districts 
to compile test results could expedite 
what can normally be a long and tedious 
bureaucratic process. 

Besides taking care of the paperwork of 
Competency Tests, Burke is working on 
programs that will do scheduling and 
report cards. 

Some of the students at Conant H.S. 
have also become fascinated with the 
many uses of the TRS-80. " For example," 
said Burke, " the student council president 
was having trouble keeping track of the in· 
ventory In the school store, so he wrote a 
program to take care of the problem. It 
(the TRS-80) is a fantasti c teaching 
tool .''• 

By Pamela Petrskos 
80 Staff 
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tO NEWS 

Readers' Digest Swallows the Source 
In a jointly Issued press release spokes

men for the Reader's Digest Assoc., 
Pleasantville, NY and the Source Telecom
putlng Corp., McLean, VA, announced 
the Source's acquisition by the Digest for 
an undisclosed amount. Terms of the ac
quisition were not made public and 
spokesmen for both organizations are ex
tremely reticent when queried about the 
deal. 

Rumors of the Source's financial woes 
have been rife for several months, and If 
the mlcrocomputlng grapevine Is to be be
lieved, the reasons for the Source's take 
over are likely to lie In Its own financial 
problems. 

The event is newsworthy in light of 
parties involved: The Digest is a multi
million dollar publishing conglomerate, 
and the Source is a pioneer in microcom
puter networl< technology. 

In a carefully worded press release an 
unidentified spokesman for the Digest is 
quoted as follows: "The service which can 

be rendered In helping to expand the de
livery of education, health care services, 
Information and knowledge via cable 
systems, telephones, satellites, etc., is 
thoroughly consist ant with our publishing 
philosophy." 

Several words stand out: Education, 
health care services, cable systems, satel
lites. It appears that someone within the 
Digest organization has big plans for the 
Source. What these plans are will remain 
conjecture until both organizations de
cide to lift the veil of silence they have 
painstakingly maintained. Everyone who 
Is anyone within the Digest organization 
prefers not to comment. Spokesmen for 
the Source have proved equally taciturn, 
and one can only wonder why. 

Logical Merger 

The merger of a publishing conglomer
ate and a computer networl< Is quite logi
cal. This type of arrangement reflects cur
rent trends within the publishing industry 
regarding small company acquisition by 

larger organizations and efforts by large 
corporations to diversify their operations 
as a hedge against the declining economy. 

Jack Taub, chairman of Source Tete
computing Corp., says in the joint press 
release, "We could not have found a bet
ter partner than the Reader's Digest." He 
Is probably correct. The vast financial re
sources the Digest has at Its disposal and 
the business acumen it brings to the com
puter networl< industry are formidable. 
The Impact this merger will have on the 
Source's 7000 present customers Is un
clear, however. 

One thing Is obvious. Changes are tak
Ing place within the computer networl< In
dustry. 

Though a clear picture of what can be 
expected as a result of the Source's take
over has yet to develop, the doings in 
Pleasantville and McLean Indicate one 
thing-this might be a good year to ask 
for a modem for Christmas. • 

by Chris Brown 
80 Staff 

Campaign Applications: Did Computers Influence Voters? 

What really went Into the Presidential 
campaign? Old we choose a winner 

for the Intelligence, Integrity and capabili
ty of the candidate, or did we judge the 
product of a computer Inspired version of 
the perfect politician? 

John Cragan and Donald Shields, pro
fessors of communications at Illinois 
State University and the University of 
Missouri, developed a computer program 
that analyzes demographic statistics and 
opinions polled from a given geographical 
area. The program then chooses among 
several versions of statements address
Ing current political situations and ar
ranges a campaign speech that should 
appeal strongly to the average voter in the 
polled area. 

In the September 22 Issue of Computer
world, Cragan Is quoted as saying, "I 'm 
sure that almost every [candidate] out 
there today Is using a variation of this. I 
don't think It's as sophisticated or as cyn
Ical, but It's something that Is used to pre
test [statements and Ideas] before you 
have a candidate saying them." 

Before the nation made Its choice at the 
polls, I spoke to campaign worl<ers at the 
national headquarters of the three major 
presidential candidates. Each campaign 
made use of computers In several applica
tions; none admitted to using them to the 
extent suggested by Cragan, however. 
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Carter's Camp 

The Carter campaign probably had the 
most organized and effective applica
tions. Bill Krause was the Director of Infor
mation Services at the national headquar
ters. He had a staff of three, himself, one 
of Carter's sons, and a 19-year-old who 
came on the staff and was trained In BA
SIC. 

In-house, the campaign used Tektronix 
microcomputers for standard data pro
cessing. With these, they kept files on all 
personnel and volunteers: skills, when 
they were available for worl<, etc. 

The largest day to day job tackled with 
the computers was scheduling. The 
schedule of who should be where doing 
what changed often-particularly In the 
last few weeks of the campaign. Members 
of the Carter family on the campaign trail 
traveled with a terminal, and checked 
scheduling changes dally through the 
campaign's mailbox at The Source. 

The Carter campaign also used the New 
Yorl< Times Info Bank, with which they've 
had a contract since 1969. The Info Bank 
was used to do research on the other can
didates, and to scan news stories for key
words concerning Reagan, military force, 
etc. The campaign people received ab
stracts of articles containing pertinent 
keywords, and these facts were used In 

turn for campaign speech writing. This 
method of research and fact gathering 
greatly reduced the worl< Involved in track
ing Carter's opponents, and dropped the 
necessary Information into the laps of 
Carter's speech writers. 

Krause said the general election budget 
was done on the G. E. time sharing sys
tem. IBM System Six word processors 
were used for personalized letters and 
other mall. 

The Anderson Campaign 

John Boswell, EDP Coordinator (among 
other things) for the Anderson campaign, 
described three computer applications 
used in that office. Ninety-five percent of 
the budget was used to keep computer 
flies on contrlbuters and supporters of the 
Anderson campaign: contribution history, 
general personal characteristics, Income, 
and other statistics which could be used 
by state campaign offices looking for 
local volunteers and canvassers. 

Other applications mentioned by Bos
well were payroll and disbursement rec
ords. All of these applications were In turn 
used again to prepare Internal manage
ment reports and the required income re
ports to the FCC. 

The Anderson campaign was under 
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rM"At<EvouRCH'ecK"o'R'Mo";;~oR~E'R'PAvAel'E'To7'1 
Image Computer Products, Inc. 
615 Academy Drive • NO C.O.D.'S 
Northbrook, IL 60062 
PLEASE PRINT 

NAME 

ADDRESS ------------ ---

CITY __ _ STAT ZIP 

SIGNATURE------------

PLEASE SEND _ _____ PACKAGES INDICATED 
QTY PRICE 

8001 STRATEGY PACK I $19.95 ea. 

8002 STRATEGY PACK II $19.95 ea. 

8003 STRATEGY PACK Ill $19.95 ea. 

8004 ACTION PACK I $19.95 ea. 

ANY COMBINATION 
OF TWO $36.95 

ALL FOUR $69.95 

VISA MASTER CARD ...., IL 
6 

RES AD 

MONEY ORDER CHECK 
CARD# __ _ 

' • TAX 
HIPPING& s 

H AN DUNG $1 .00 

EXPIRATION DATE T OTAL 

~---------------------~ 

Everything from Fast-action 
animated skill games 

through mind boggling 
Strategy and Simulation 

programs is included in this 
software collector's series. 

Each package contains a 
quality program cassette in 

a protective storage box, 
and complete operating 

instructions. 
These programs run on a 16K 

Level II TRS·BO Model I. 

Strategy Pack I #8001 
Wall Street Challenge. This computer simulation of the stock exchange 
Is easy to play and always challenging Invest In several corporations 
rang~ng from Mumc1pal Power and Light, a blue chip stock that usually 
provides steady growth, to Offshore Industries Limited, a hlgh-fly~ng 
speculative stock that is certain to change often 

Roman Checkers. Challenge a friend or test your logic and skill In a 
match against the computer w1th th1s ancient game of strategy 

Strategy Pack II #8002 
Metropolis. This computer simulation of a small city lets you wheel and 
deal In the fast·paced world of real estate. Up to e1ght players can buy 
bus~nesses with an eye on building a fortune. 

Mlndmester. This class1c strategy game takes on a new d1menston as 
the computer designs the hidden problems and reports the results of 
each guess 

Wordmaster. Multiple players may compete against the computer to find 
the hidden word. Each player can select the level of difficulty that matches 
his Individual skill. 

Strategy Pack Ill #8003 
Wildcatting. This computer simulation of an oil field combines chance, 
adventure, and discovery. The ob1ect of the game 1s to purchase property, 
drill oil wells, and stnke II nch. 

Frame Up. The object of this strategy game Is to • frame-up" your opponent 
by selecting your plays so that all poss1ble moves are blocked Think 
several moves ahead to Increase your chances of winning. 

Rec.ll. Up to four players can play this classic game of match~ng paers of 
numbers hidden behind a gnd The computer w1ll select the numbers at 
random and score the results of each guess. 

Action Pack I #8004 
Space Ace. You are In command of a GalactiC Federation Starflghter 
Search out and destroy enemy sh1ps w1th your lasers 

Shooting Gallery. A good or county fair shooting gallery nght on your 
own computer. Loads of fun for up to four players. 

Bomber Run. Pilot a bomber behind enemy hnes searching out targets on 
the ground. Or, defend the ground and shoot down the bomber. 

Alr·Sea Battle. Pilot your plane over an enemy Ship and try to s~nk 11. Or, 
captain the sh1p and shoot down the bomber. 
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FCC-Model I Dance 
Contln~ lrom ,.ge 51 

not be affected by the Class B deadline. 
Table 2 charts the current Part 15 status of 
Radio Shack computers. 

Shirley made no mention of the Model I 
In reference to expected price changes. It 
Is questionable whether or not the time 
and money required to modify the Modell 
warrant compliance. How much Is a hob
byist willing to pay? And what about the 
Model Ill option? These are bound to be 
the thoughts of Tandy's top brass. 

Interim ubela 
Dave Garner, Tandy's liason with the 

FCC, says, " We will not make a computer 
that does not meet compliance after 
January first." In his opinion the company 
has three options :1) Interim labels; 2) re
developing products; and 3) dropping pro
ducts. Products that are marketed after 
Jan. 1, 1981 that do not meet Class B 
specifications must carry the following 
label permanently attached: 

This equipment has not been tested to 
show compliance with new FCC Rules (47 
CFR Part 15) designed to limit in· 
terference to radio and TV reception. 
Operation of this equipment In a residen
tial area is likely to cause unacceptable in
terference to radio communication requir
ing the operator to take whatever steps 
are necessary to correct the interference. 

Garner explains that there is currently 
no time limit on the use of those interim 
labels. They are being used broadly for pe
ripheral devices, since few companies 
have reached that stage in the certifica-

Compucrlme 
Continued lrom /»ge 52 

the room where the computer is housed; 2) 
protecting the medium upon which the 
program Is stored; 3) protecting the medi
um upon which the data is stored; and 4) 
controlling the forms on which the output 
is printed. 

A more effective type of security mea
sure Involves the software itself-such as 
the use of passwords which cause the 
program to abor1 unless specific, prear
ranged Information Is Input upon request. 

Another common method of protection 
is encryption. There Is now a data encryp
tion standard (DES), a chip for implement-
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tlon process. But deadlines for the interim 
stage are expected soon. 

Garner summed up Tandy's position as 
he understands it by saying that "All of 
our product line will eventually meet com· 
pliance." The statement sounds positive 
and reassuring to consumers worried 
about the obsolescence of their micros. 
But what has he said? Will the Model I be 
dropped from the product line? Or will the 
Model I be remodeled? • 

by Nancy Robertson 
80 Staff 

Clua A Aadlallon Umlta 

Frequency (F) Distance Field Strength 
(MHZ) (meters) (uV/-) 
30-88 30 30 

88-218 30 50 
218-1000 30 70 

ca ... 11 Rlldlat lofl Llmlta 
Frequ.ncy (F) Distance Field St.-ngtha 

(MHZ) (melers) (uV/-) 
30-88 3 100 

88-218 3 150 
218-1000 3 200 

Table 1 

MOdel I-not c.rlli...S 
Modelll-_,lled Class A 
Model Ill-not certified. although the appliCation 
has been flied. 
Color Computw-cet~llled as a telfl'lls10n lntert.ce 
under separate FCC regulatiOns 

Table2 

lng this standard, and lots of proposals 
for alternative systems, Including some 
very attractive "public key" systems. 

Aside from the technological aspects 
of controlling computer crime, the need to 
develop more effective psychologi 
cal/motivational techniques Is also being 
popularized. 

Deterrents and controls notwithstand
ing, the fact remains that the vast new 
frontiers now opening up through the ap
plied genius of microprocessors continue 
to attract the outlaw element who, like 
crootts of every era, thrive In an environ
ment where controls have not yet caught 
up with the expansion. • 

by Paul Quinn 
80 Staff 

Micros In 
the Campaign 

Cootlnued lrom page 54 

contract with a service bureau in Illinois, 
which did their data processing on an IBM 
360. Because of their tight budget, all in
formation traveled to this service bureau 
In hard copy form by mall, or by telephone. 

Boswell agreed that the Anderson cam
paign was at a disadvantage by lacking 
the funds to gather demographic charac· 
teristics by computer. Any statist ics 
gathering of this sort had to be done man· 
ually, through Information Service sub
scriptions or by contracting with a poll
ster. The same was true for researching 
other candidates or local issues in areas 
in which Anderson was campaigning. 

Reav-n'a Retinue 

Several calls to Reagan's headquarters, 
and conversat ions with several different 
people there, produced the information 
that computers were being used in the 
campaign, but no one was sure what kind 
of computers, or what applications, or 
who was In charge. 

So there you have It computer fans. 
Computers were Involved in nearly every 
aspect of presidential campaign planning 
this year. Yet, unanswered questions re
main: Does the handicap of not being able 
to afford all the time-saving and speech
directing applicat ions seriously affect 
chances of winning an election? If you 
don't know how your computers are used, 
or where they're kept, can you really use 
them effectively? How much of what we 
saw in 1980 was acutally a data bank's vi
sion of how to deal with the opponent 's 
latest political speech? Computers may 
not have written the speeches In this elec· 
tlon, but what about next time?• 

by Debbie Marshall 
80 Staff 

Educational 
Software Symposium 

An Educational Software Symposium 
will be held Jan. 17-18, 1981 at the Holiday 
Inn, Bridgeport, CT. Topics will include 
"Educat ional Software for Elementary 
Schools" and software for particular cur
riculums, as well as how to write educa
tional software. Registrat ion Is $85. Con
tact Queue, 5 Chapel Hill Dr., Fairfield, CT 
06432 for reservations or further informa
tion. • 



The finest I1IISic 
synthesizer fir tiE TRS-80 

is oow only $149. 
By focusing on direct seles to the 

contumer, ll'ld elimin~ing the dealer nwtt· 
up, we Qr'l now offer the MUSIC BOX 

•t this new low price! 

LOOK AT THESE IMPORTANT EXTRAS: 

• FOUR VOICES, WITH RVENCTAVE IWI&E 
AIIO WAVEFOIW COITROL ~.ctw.e feetuns 
built-in ~lfier with volume control. In fKt. 
THE ONLY THING YOU HAVE TO SUPPLY 
IS A SPEAKER (ll'ld, of cou,.., • LAwlll 
161< T Rs-8011. We supply the rest, _, the 
speeker uble. The Music Box plugl into the 
keybo.rd ex~sion-port or El bus ext-.ion 
connectors. 

• HTTER SOUND utching ~it DAC, plus 
precision filter to elimin.te unwanted hi~ 
frequency noi-. 

•SAFER FOR YOU AIID YOUR COIIPVTER The 
electronics lfllttr.ctively p.cQged in • 
rugged enciOIUrt with stp~nte UL-~ed 
power supply. This it not 111 expoted bolrdl 

• co•LETE ADDREII DECODIII& E_..V.I for 
~t.bility with current ll'ld future music 
ll'ld voice periphtr .. s. 

• a-DAY LMTED WARRANTY 
•l'lUSI Purcn-s of the MUSIC BOX will 

receive "Newt.chn iq~MS" ~the micro com
puter music ,_letter ftlturing music 
eduation, IOUnd effects10ftwere ll'ld ideas 
for interf.cing the MUSIC BOX to your 
BASIC progrll'ltl. 

And you get the best in microcomputer music 
sott-rt_.MUIII:RAFT 1.2, which consists of 
frveiNChint lll'lgll• progrems: 

1.1~ .... E .. lnot ..... ly I text oditor) 
• Cltct.. not.ltlon erron irNo...-c.t~ upon entry • 
Hal full cooo411too.,ot of cu- CllfllrOit•U..noatlon 
simillr 10 IUindlrd music notation • ~ unlimi-.1 
18mpo, key t~tNWre,IUIOIN!ic ~. ond 
•~nstrunwnt" en... throughout 1 pieal• A opecill 
microtono 0111ion dividn the- into up to Ill 
ina-u, for producing gl'-'doo ond moct.rn 
tloctronk: muolc:. 
2. flit....,__,... Mlppor11 -'ul chorus 
ond r-t feMurn. 
3. Pity Ill'•• wid! f•r .... klncWd mode for 
individuol songa "'*-box mode lor creMint your own 
1011g ......,.. U.. bytoo.rd mode for turning your 
...._m. Into 1 rell-time inltr""*" ,___... mode 
for pleyine 11Dng wlltl your ...._m. _ 
4. ....,_ 1111',._ lets you cr.- instruiTWf'lt 
fOUnds In odditlon to the 14 Rlpplied.. 
L Utility ...... glwt herd copy print out 
• TriNITOits music files Yil modem. 

Including power supply, tpNker able, 
1 ()().plus p.ge m~nu.l in 

custom binder,ll'ld $149 M~1ft t1pe 1nd disk 
verstons on aaette, plus • 
demo music: 

ADO 13 SH~ING rLUS S1 IF CO l# 

NY 11'ATE .. E.L ADD SALI.S 1'AX. 

• SCReen INPUT replaces INPUT and is 
easily adapted to YOUR application. 

• "ARROW" keys ( t l-:.... ) provide full 
cursor control . Makes editing easy. 

0 Can't be out-run by even the fastest typist 

• Up to 80 data fields on a screen 

• Flashing cursor - won' t hide data beneath 
lt. 

0 Fully relocatable · work In any TRS-80 • 
Modell Level II machine, without modification. 

1•7RS BOiuRI!dlo~kT~'"""'' 

SCRIN PUT on (tnanu ~(or a 
bal'llt>r lo.tn arnounh .,,~ raJt-. IJftd 

numb., ol P"'l"'t'nh ¥~ typt'd diTrc/111 
Into '"" ul<ko u.'O<k""" 1 Comput~' 
caluiLIIn and <hp4aJ1> •••ult>. l'ku.· 
o.a/un can be I!IJ)W dvttUjj "'''" old 
Nuch •••w and (a<ltr Ohlin INPUT. 

Imagine. Data entry by f i l l ing in a video form . Easy error correction 
- j ust type over mistakes. No cumbersome INPUT statements, no 
valuable data scro ll i ng off the screen. 

Now fi l l in the blanks. SCRINPUT assigns all data to BASIC variables 
which are processed normally by your program. It's that easy! 

SCRINPUT comes wtl h user manual of instruct ions. examples and demo programs. 
Even the loan worksheet program and a source of listing of the machone language 
code are given. Try SCRINPUT. If you are dissatisfied for ANY reason. return it 
with in 10 days for a full refund. 

------------------------------------------------------ACR Consultants 
I 000 North Bittner Road 
New Palestine, IN 46163 "" 282 

Please Send Me: 
5CRINPUT on doskelle. 527 00 
SCRINPUT on ca~:.etle .... S29 00 

Phone Orders Welcome 
(3 I 7) 861 -6319 
• All ordr!r' .,htp(X'd Wtlhtn 24 hours 
• I 0-dd!J money bdcl. gu.uanlr!t' 
• ~/SA or ... 1d,trrch,ug<• dccepl< d 

Indiana Restd~nts pl~ao;e add 4 q~ sales tax. Personal Checks take two weeks to clear. 

Name 

Address ________________ __ Citv Stale Zip _____ _ 

Credit Ct.~ rd Number ------------- Exporation Date 

Signature_ 
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NEW PRODUCTS 

S-1 00 Processor 
Board Eliminates Polling 

The Model CP0-280 is a Z-80A based, 
second-generation processor board de
signed for the S-1 00 computer bus. It oper
ates at four megahertz and Is geared to
ward multi-user systems. Eight vectored 
priority Interrupts maximize the central 
processor's executable time by eliminat
Ing the need for polling. A real-time clock 
generates the Interrupts required by the 
multi-user operating system. 

Two serial and two parallel ports utilize 
direct memory access for high speed data 
transfer. All functions are performed by 
LSI chips. 

The second generation processor board 
costs $750. Volume discounts are avail
able from Measurement Systems and 
Controls, 867 N. Main St., Orange, CA 
92668. 

Reader Service""' 164 

Double Density Software 

Disk Zap 2.3. a disk editor from Micro 
Systems Software will work either single 
or double density disks. It Is track and sec
tor oriented, and offers access to all parts 
of the disk. It formats and backs up disks, 
as well as edits them. 

DOS PLUS 3.1 D, also from Micro Sys
tems, Is similar to most single density op
erating systems, but offers the Increased 
storage of double density. 

Disk Zap 2.3 costs $19.95, and DOS
PLUS 3.1D Is $99.95 from Micro Systems 
Software, Inc., 5846 Funston St., Holly
wood, FL 33023. 

Reader Service ""' 172 

Utility Cleans Disks 

Nupurge Is a utility program that cleans 
disks of unwanted clutter after a program 
Is killed. It loads the disk directory Into 
memory, and lets the operator choose 
which programs to keep and which to kill. 
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MSC Processor Board 

The unused sectors are zeroed. 
In addition, according to Soft Sector, 

Nupurge will figure out the password of 
any program. The program costs $24.95 
on disk from Soft Sector Marketing Inc., 
P.O. Box 2471 , Livonia, Ml 48150. 

Reader Service ""' 173 

Education Sampler 

Education Sampler Is a program for 
high school math/science courses. It will 
test, self-drill, or provide answers In three 
subject areas: algebra, geometry, and 
chemistry. 

The user may select an answer accura
cy level for testing purposes between .01 
and 5% error. The cassette version costs 
$15 from Harry H. Briley, P.O. Box 2913, 
Livermore, CA 94550. 

Reader Service ""' 166 

Radio Shack 
1981 Computer Catalog 

Radio Shack's 1981 TRS-80 Computer 
catalog No. RSC-4 lists Model I and II 
equipment, as well as the new Model Ill, 
Color Computer and Pocket Computer. 

Also notable are the Daisy Wheel II 
Printer which produces typewriter quality 
hard copy for $1,980; a Plotter/Printer that 

produces hard graphics for $1,460; and 
VIdeotex, a two-way Information retrieval 
system terminal for $399. New education
al hardware for the TRS-80 Includes the 
Network I Controller, which allows 
teachers to upload and download pro
grams for up to 16 student stations for 
$499. 

The catalog also lists books and soft
ware and Is available free from Tandy/ 
Radio Shack, 1300 One Tandy Ctr., Fort 
Worth, TX 76102. 

Reader Service ,.,185 

Business Analysis 
And Forecasting Package 

Oracle-80 is a business analysis and 
forecasting package from Instant Soft
ware. The package can be used in sales 
analysis and forecasting, product plan
ning and business planning. Investors can 
analyze stocks, company trends and 
growth rates. The package can be used in 
analysis of general economic climates, 
business cycles and energy consumption 
trends. 

Oracle-80 requires a TRS-80 Level II with 
16K and a disk drive, and costs $99.95 for 
disk or $75 for the cassette version. 

Oracle-80 was released In Instant Soft
ware's fall-winter catalog. The catalog in
cludes 55 new programs for the TRs-80 



season. 

At The Bottom Shelf, we're continuing to produce some of the best 
TRS-80™ software available anywhere. In the two years since we released 
the Library 100, we've developed sophisticated data managing, general 
accounting, and system utility packages. We also developed the first disk 
drive head cleaners for both Model 's I and II . The result has been 
resounding acclaim from users, dealers, and computer magazines. 

But this is just the beginning. In 1981, TBS will introduce for the 
Model II the most dazzling and intricate applications software it has yet 
produced. The culmination of ten months of work. In early 1981 , you 
will witness MEGAMAIL, the most thorough and professional mailing 
system ever writ~en for the Model II. 

We 've come along way in two years. We are now on the threshold 
of a new era in computer programming. The Bottom Shelf is leading the 
way. With software for all seasons. 
TRS.Ro™ is a re~istered trademark of the Tandy Corporation . 
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NEW PRODUCTS 

Models I and II, Apple II and PET. 
Catalogs are available free from Instant 

Software, Peterborough, NH 03458. 
Reader Service ..-329 

Pharmacists' Aid 

Pharmacy Associates' catalog lists pro
grams for medical and pharmaceutical 
use. Programs Included are: Antibiotic 
Dosing, Amlnoglycoslde Dosing, and To
tal Parenteral Nutrition. 

The programs require TR$-80 Level II or 
Disk BASIC with 16K. The catalog also 
lists a TRS-80 Pocket Computer version ot 
Amlnoglycoslde Dosing. All programs are 
available from Pharmacy Associates, 
1202 Fox St., Bossier City, LA 71112. 

Reader Service ..- 170 

Catalog Lists New Books 

A 16-page catalog from Creative Com
puting Press features three new books. 
Computers In Mathematics: A Source
book of Ideas offers 224 pages of class
room activities. The Impact of Computers 
on Society and Ethics: 11 Bibliography, 
complied by Gary M. Abshire, lists over 
1900 entries, Including books, magazine 
articles, news items, and scholarly pa· 
pers. Katie and the Computer by Fred 
D'lganzlo and Stan Gilliam Is an Illus
trated adventure story that explains the 
wor1dngs of computers to children. 

The catalog also describes a record al
bum of computer music, a board game, 
T-shlrts, reprints, back Issues of Creative 
Computing and ROM and ten additional 
books. The catalog Is free on request from 
Creative Computing Press, P.O. Box 
789-M, Morristown, NJ 07960. 

Reader Service ..- 160 

Shrink Data Flies 

Reduce Is a program designed to re
duce the size of a data file made with Ra
dio Shack's Profile data file system. It al
lows a number of data flies to be used on 
the same disk with a BASIC program. 

The program also will reduce the file 
size on the Profile disk to use only one file 
In a BASIC program, and use the BASIC 
program on the Profile disk. Reduce costs 
$19.95 and Is available from Micro Devel· 
opment Systems, 720 Dartmouth Lane, 
Schaumburg, IL 60193. 

Reader Service ..- 162 
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Circuit Design Software 

The Circuit Design Software programs 
are 37 engineering and statist ical pro
grams on seven cassettes from Howard 
W. Sams and Co. 

The new series of programs are for use 
in the design of active filters, matching 
pads, attenuators, heat sinks, Integrated 
circuit timers, Zener diode regulators and 
bipolar transistor circuits. The programs 
allow the operator to solve simultaneous 
equations with real and complex coeffi· 
clents and polynomial roots. The operator 
also can determine the effects of design 
parameters. 

The packages require Level II BASIC 
and at least 16K RAM. Prices range from 
$16.95 to $21 .95 and are available from 
Howard W. Sams and Co., Inc., 4300 W. 
62nd St., Indianapolis, IN 46268. 

Reader Service .... 163 

Program 
Calculates Intoxication 

lntoxltron, a program from The Lawtech 
Co. estimates a subject's blood alcohol 
content and degree of Intoxication, based 
on sex, weight, number and strength of 
drinks, and time since the first drink. A , 
single occasion can be analyzed, or a 
general chart may be produced. 

INC., another program from Lawtech, 
explains cumulative voting, performs cal· 
culations necessary to understand and al
locate shareholder voting power, and con
tains a checklist of pitfalls, as well as a 
bibliography. Each program requires a 
16K TR$-80 with Level II BASIC and costs 
$16. They are sold by The Lawtech Com· 
pany, P.O. Box 1523, La Grande, OR 97850. 

Reader Service ..- 17 4 

Hard Disk System 
Works with TRSDOS 

HOOS-2 1s a hard disk operating system 
designed specifically for use with TRS
OOS 1.2 on the TR$-80 Model II. The pro
gram allows a standard Corvus hard disk 
drive to be Interfaced to existing soft
ware with minor changes to the software, 
according to Computer Program Associ
ates. 

The system occupies 1 K at the top of 
memory, and allows multiple drives to be 
used. It restores PEEK and POKE com
mands, and adds three new BASIC com· 
mands. HDOS-2 supports only random ac
cess Illes; and programs or sequential 

files may not be stored on disk. 
Prices were not released. HOOS-2 Is 

available from Computer Program Asso
ciates, 15016 Beltway Dr., Dallas, TX 
75234. 

Reader Service ..- 178 

Parallel 110 
Board Has 5-V Supply 

The Parallel Input/Output Board Is a 
new peripheral board from Persteve Elec
tronics, Ltd. for the TRS-80. It connects dl· 
rectly to the edge connector at the back of 
the computer. The board contains nine 
elght·blt 1/0 ports and Is controlled via the 
Level II BASIC Instructions INPUT and 
OUTPUT. It Is powered by a single 5-volt 
power supply. 

The assembled version costs $65; an 
unassembled bare board Is also available 
from Persteve Electronics, Ltd., P.O. Box 
3623, Stn. D, 011awa, Canada K1P 6H8. 

Reader Service..- 167 

General Accounting 
Package and CP/M System 

A General Accounting Package con· 
slating of a general ledger, accounts re
ceivable, accounts payable and a com
plete CP/M operating system for the TRS-
80 Model II are available from Mlcroed. 

The package uses double entry with 
user-definable accounts. Seven levels of 
account classification are possible with 
up to four digit fields at each level. 

The CP/M operating system Included 
has all of the standard CP/M programs 
plus Mlcroed-wrltten utility programs. 
These utility programs can format disks, 
copy disks, and operate on a single drive. 
Microed CP/M for the Model II Is capable 
of single or double density operation and 
automatically senses the density of the 
disk. The complete package costs $415 
from Mlcroed, 3910 Bandlnl St., San 
Diego, CA 92103. 

Reader Service ..- 161 

Corrections 

Regtellably, two phot.,.-. lnlen:t\anged In I I'MI 

November New Produ<:ll Mel lon. The M lctomaUc 
110 belonga on page 5I end l t>e Medlamlx 50ieO lnle<· 
lace on page 51. Out apologlft 101 1t>e conlualon. 

Al10, we reported lt>e eddrna lnconec:Uy 101 MuiU 
Media Syale<na In our September laaue. The COfl'ecl 
addresa la Box 41084, lndlanapolla, IN 46241. 



Enjoying 80 MICRO ? 

then read on ••• 
80 MICROCOMPUTING has proven, in 

Its first several issues, that It can give you 
more information on the TRS-80" than any 
other single source. The magazine has 
grown more informative with each month 
and we still have lots more interesting 
ideas in the works for you. 

With the TRS-80" (or 90 ... etc.) being 
the most popular microcomputer in the en
tire world, you are going to benefit from 
this in many ways. The more computers 
there are out there of one kind ... the more 
good programs you are going to have for 
this system. I hope that Is obvious. You 
may be sure that 80 MICROCOMPUTING 
will be packed with the shorter programs 
and reviews of the larger ones. You can 
waste an awful lot of money on stuff that 
looks great in the ads, but fizzles out when 
you try to use it. You need our reviews. 

The wealth of programs will also mean 
that there will be much better programs for 
the TRs-ao• than any other system. Put 
yourself in the seat of a computer pro
grammer and you'll understand this. If you 
are going to spend several months de
veloping a comprehensive program, and it 
takes all of that to write and debug a big 
program, would you write it for a system 
which has sold one hundred units or one 
which has sold over 300,000 systems? The 
answer is obvious ... and this is why we 
are already seeing programs coming out 
for the TRS-80* which are far better than 
anything for any other system on the 
market. This is tough for other systems 
. . . the law of the computer jungle. 

Between our connections with Instant 
Software, the largest publisher of micro
computer programs in the world, and 
Kilobaud MICROCOMPUTING, you know 
that 80 MICROCOMPUTING is going to be 
your most important link with software for 
the TRS-80" . 

With Instant Software being sold and 
promoted in every country In the world 
where the TRs-ao· is being sold, our input 
of programs is also the best In the world. 
We get programs submitted from every
where .. . often from 50 to 100 a week! 
You 'll get the cream of the crop either pub
lished or reviewed in 80. 

HARDWAR! TOO 
The same law of the computer jungle 

holds for hardware. Would you, as a manu
facturer, market an accessory for a system 
which has sold 100 units or would you go 

'TRS-80 tS a t ra<lemor~ ot Toney Corp 

first for the one which has sold hundreds 
of thousands. It Is, as with software, self
evident why the great bulk of the hardware 
accessories for computers are for the 
TRs-ao· these days. 

80 MICROCOMPUTING has the advan
tage of the use of the largest and most 
complete microcomputer lab in the 
world ... the one developed for Instant 
Software and Kilobaud MICROCOMPUT
ING. This means that most new pieces of 
equipment are tested and in use by our 
staff ... and this means that we can tell 
you what we think Is outstanding .. . and 
where we find ripoffs. This lab is Important 
to you. 

SUISCRIII 
If you are not already a subscriber to 80 

MICROCOMPUTING, please get signed up 
right now. The yearly rates are S18, and 
that is a bargain. Just one single program 
of use to you can be worth much more than 
that. One review of an accessory could 
save you many times that much invest
ment. I would appreciate it if you would ap
point yourself a committee of one to get 
mOt"e subscribers for the magazine. You 
will benefit even more than we do here at 
the magazine ... because the more read
ers we have, the more ads we will be able 
to attract ... and the more ads, the more 
pages of articles you will get every month. 

The 80 market can, I think, support a 
couple of hundred pages of ads ... and 
that would mean a magazine of nearly 500 
pages a month. That should hold you. You 
may not have time left to use your comput
er. 

ENCYCLOPEDIA 
If you've read Kilobaud MICROCOM

PUTING, you know that I try hard not to 

duplicate published material. My concept 
is that every reader should save every 
issue (we sell inexpensive boxes for this so 
they can sit on your library shelf) and treat 
the magazine as a continuing encyclo
pedia of computing. I make sure that much 
of the material in each issue is written in 
simple language so it will be understand
able by even the rawest newcomer to com
puters. Oh, I have articles for the more ad
vanced users too, so you'll have some
thing to look back over later and use as 
your understanding of your system grows. 

Try to think of 80 MICROCOMPUTING as 
more of a large club newsletter than an 
ivory tower high-level publication. l'llleave 
the pomp to other publishers ... the ones 
with the well-deserved inferiority com
plexes who cater to their inadequacies by 
publishing esoteric baloney . This 
magazine is written by the readers and 
edited by people whose aim is to help you 
enjoy your TRs-ao· . 

SAY£ 
With each issue costing S2.50 at your 

computer store, that's S30 a year. ForS18 a 
year you can subscribe ... at least for now. 
As the magazine expands, please do not 
be surprised if the cover price increases, 
along with the subscription price. I started 
73 Magazine for radio amateurs twenty 
years ago with a cover price of 37e (two for 
73C) and it is up to $2.95 a copy now (and it 
is the largest of the ham magazines) . 

For you bargain hunters ... and those 
who find that one year goes by all too rap
idly, the three year rate for 80 Is $45. This, 
too, will be going up . .. reflecting the infla· 
tion, paper increases, postage increases, 
and a short vacation for me in Hong Kong 
next year. Someone has to pay for that. 
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ao Microcomputing for only $18 a year! 
Card •--- - - --- -----Exp. 

c.J 12 issues- $18 
u 36 tssues- $45 
c.J Please btl! me 

Stgnature 

Name --- - - - --------------

L Payment Enclosed 
Master Charge 

L. VISA 
L Amertcan Express 

Address -------------------
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SOFTWARE COMPATIBLE 
· Reads all Level II BASIC tapes 
· Reads all SYSTEM tapes 
· Full range of peripherals 

The PMC-80 is a "work-alike" computer 
to the popular TRS-80• Modell, Level II 
by Tandy, Radio Shack. The PMC-80 has 
16K bytes of RAM and the complete 
Level II 12K BASIC ROM by Microsoft 
that makes it 100% software compatible 
with programs from Radio Shack and 
from the hundreds of other independent 
suppliers. The built-in cassette player 
reads standard Radio Shack programs 
for the TRS-80: 

Sold through computer stores. 

· Video output for monitor and 1V 
· Optional FASTI.OAD at 8000 baud 
· Optional Uppeli"Lower case 

The PMC-80 will operate with any of the 
many peripherals Radio Shack and 
other independent vendors have in
vented to plug into the TRS-80: Most 
importantly, the Interface Adapter per
mits Expansion Interfaces with memory 
expansion to 48K to be added. An 
Expansion Interface will also permit the 
addition of Radio Shack compatible 
5 1/.1" disks and disk operating systems, 
RS 232, printers, etc. 

'TRS-80 is a registered trademark of Tand~ Radio Shack. 

Personal Micro Computers, Inc. ~·22 
475 Ellis Street, Mountain View, CA 94043 (415) 962-0220 
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Payroll System 
Maintains Tax Flies 

PR Is a payroll system for the TRS-80 
Model II that calculates payroll for em
ployees while maintaining monthly, quar· 
terly and yearly totals for reporting pur· 
poses to multiple states. Tax tables are 
maintained via on-line commands with no 
programming required, according to 
Micro Architect, Inc. 

PR requires TRSOOS 1.2, a 132-column 
printer, a dual disk system and 64K mem
ory. The program costs $129 from Micro 
Architect, Inc., 96 Dothan St., Arlington, 
MA 02174. 

Reader Service"" 181 

Index on One Disk or Two 

Two new versions of the Keyword In
dexing System are available from North· 
east Mlcroware. The Keyword Indexing 
package Is a series of programs enabling 
the user to create a disk file, build an Index 
of all key words, and search for them us
Ing combinations of key words. 

The new systems Include an enhanced 
version for two disk systems and a com
pressed version for one disk systems. 
Both require 32K of memory and run under 
TRSOOS. They are available from North· 
east Mlcroware, P.O. Box 2133, Boston, 
MA 02106. 

Reader Service"" 183 

Lighting and 
Fault Current Programs 

Two electrical engineering programs 
from MC.2 have on-board flies of equip
ment and fixture characteristics. 

The EJM Fault Current Program uses a 
per-unit calculation procedure and per
mits an unlimited number of bus voltage 
levels, panels and branches. Three-phase 
symmetrical voltage and fault currents 
are calculated at any point In the system, 
with or without line voltage drop. 

The E5M Lighting Program automatl· 
cally calculates the number, spacing and 
location of luminaires required to give a 
desired level of Illumination In a projec1 of 
up to 100 rooms. The program also will de
termine the lighting level supplied by a 
given number and type of fixture. 

Prices were not released. The programs 
are written for the TRS-«1 Models I and II 
from McClintock Corp., P.O. Box ~. 
Miami, Fl 33143. 

Reader Service .,. 165 

Belden Bit Driver 

Short-haul Modem 

The Belden Model 9338 metallic con
ductor Bit Driver short-haul modem Is part 
of an RS-232C compatible data transmis
sion system. 

The Model 9338 metallic Bit-Driver 
modem provides asynchronous simplex 
and duplex data transmission. The metal
lic conductor unit Is recommended for use 
In clean electrical environments. De
pending on the type of cable selected, 
operation range extends from 1500 to 
4500 meters. The price of Model 9338 is 
$195 from Belden Corp., 200 S. Batavia 
Ave., Geneva, ll60134. 

Reader Service .,. 164 

Program Tests, Drills 

T.E.S.T. Is a classroom aid from T.Y.C. 
Software. The package contains two pro
grams: a Maintenance Program and a 
Test and Drill program. The Maintenance 
Program creates a test of up to 35 ques
tions and saves It on cassette. In order to 
produce a test, a question is typed on any 
topic (up to 240 characters), the type of 
question-true or false, multiple choice, 
or completion-and the correct answer 

entered. When finished, the test Is saved 
on cassette. 

Test and Drill Is a utility program de
signed to accept the test prepared by the 
maintenance program. With the Test and 
Drill program, students can either use the 
questions as a review, take a scored test, 
or the teacher can have the computer pre
pare a printed test or worksheet with an
swer key. 

The package contains two programs 
and a manual for TRS-aO level II, 16K for 
$11.95. For more Information, contact 
T.Y.C. Software, 40 Stuyvesant Manor, 
Geneseo, NY 14454. 

Reader Service "" 176 

Terminal 
Programs Transfer Flies 

SMARTBOE and SMARTBOC are termi· 
nal programs for use with the Exatron 
Stringy Floppy and cassette-based sys
tems, respectively. The programs are used 
in conjunction with a direct-connect tele
phone Interface called The Mlcroconnec· 
tlon. 

The terminal programs allow the trans
fer of BASIC programs and source code 
flies. The programs also feature software 
selection of half and full duplex plus the 
ability to transfer text created by either 
Electric Pencil or Scrlpslt In upper/lower· 
case. For additional Information on 
SMARTBOE, SMARTBOC or The Mlcrocon· 
nectlon, contact The Mlcroperlpheral 
Corp., Box 529, Mercer, Is., WA 98040. 

Reader Service "" 1 n 

COBOL Complier 
On Release 2 CP/M 

AM/COBOL, a high-Intermediate level 
ANSI-74 COBOL compiler, Is available on 
Release 2 CP/M systems for $495. 

This compiler, compatible with several 
minicomputer COBOL compilers, has al
ternate keys (multi-key I SAM), CRT screen 
handling, program segmentation, lnterac· 
tlve debug, and other level II features. Im
plemented under the Cybernetics, Inc. ver
sion of Release 2 CP/M on the TRS-80 
Model II, AM/COBOL Is source-program 
compatible with Tandy's COBOL 

The AM/COBOL User's Guide and the 
AM/COBOL language Manual may both 
be obtained for $40 (refundable upon pur
chase of AM/COBOL), from Cybernetics, 
Inc., 8041 Newman Ave., Suite 206, Hunt
Ington Beach, CA 92647. 

Reader Service .,. 169 
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Five DOS Utilities 
And Teachers' Package 

The Alternate Source has a five
program utility package for the TRS.SO. 
Three of the programs are written in Z-80 
machine language and can be used with 
either Level II cassette systems or with 
DOS systems. Two are written In BASIC, 
for use with DOS systems only. 

The three Z-80 utilities are distributed 
with a relocatable module which allows 
them to be dumped at the user's specified 
starting address. They are BTrace, Com
press Program Utility and Search. 

When TRON Is activated, BTrace leaves 
the screen display Intact and places any 
lines being executed In the upper right
hand corner of the screen. Compress Pro
gram Uti lity allows BASIC programs to be 
compressed In a variety of ways. Search 
will locate any BASIC line containing 
whatever argument the user wishes to 
find. 

The two BASIC DOS programs are 
Changes and Replace. Changes provides 
a screen or printed listing of the differ
ences between two programs. Replace 
will locate all occurrences of an argument 
and replace It with a string. 

The package Is available on a single 
disk for $29.95. 

Schoolmaster, a separate package, is a 
record keeping system for teachers. It 
generates cumulative reports for each 
student, and flags students whose as
signments are missing. Teachers can ex· 
amine a variety of grading methods before 
recording grades, according to the Alter
nate Source. Schoolmaster will present 
both individual and c lass statistical data 

Schoolmaster requires a 32K TRS-80 
with one drive. The program comes on 
diskette for $24.95. Programs are avail
able from The Alternate Source, 1806 Ada 
Street, Lansing, Ml 48910. 

Reader Service ,. 326 

Disk File Directory 

Master Diskette Directory version 1.1 
reads, stores and categorizes the direc
tories of up to 320 disks. The program will 
list all files on disk, by file extension, disk 
number or program category. 

Master Directory will also search for a 
file name and list every number of that file, 
its size, and the number of the disk con· 
talnlng the file. 

The program is available for $29.95 from 
Micro Systems Software, Inc., 5846 
Funston St., Hollywood, FL 33023. 

Reader Service ,.341 
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Information 
Retrieval for TRS-80 

SE (Search Entry) is a general purpose 
information retrieval program. It is a ma
chine language program for the TRS-80 
Model I, Level II. 

SE's command structure facil itates 
data entry, data searches, and quick data 
storage and retrieval on tape or disk, ac
cording to the manufacturer, Information 
Technology Systems. Some commands 
are available from the ENTER Option re
sponse with a single keystroke. 

Targets can be any combination of 64 
characters, employing unlimited ANDs 
and ORs, according to ITS. The program 
includes error messages and error check· 
ing procedures. 

Data entries are identified by a three
character code assigned by the user. All 
of memory, less 4K for the program, is 
available for storage. 

SE is sold in two versions: SE2.0 for 16K 
Level II (cassette) costs $24.95, and SE3.0 
for DOS up to 48K costs $49.95. SE Is avail· 
able from Information Technology Sys· 
terns, Post Office Box 2667, Sarasota, FL 
33576. 

Reader Service ,.334 

Series of Educational 
Instruction and Utilities 

Rite 80 Software is sell ing several 
series of f ield tested programs for use in 
schools. Written for Level II machines, the 
series are Math, Spelling, Topics, Earth 
and Rollbook. 

The Math Series consists of three pro
grams for individual or group work, de
signed to help students Increase their 
speed and accuracy In basic arithmetic. 
The three programs in the Spelling Series 
drill students on rote memorization of 
spelling words. 

The Topics Series, four programs, 
allows teachers to test students on any 
subject, using short phrases or single 
words as answers. The program will ac
cept different words with the same mean· 
ing for correct answers. 

Earth is a video animation of the earth 
rotating on its axis. Roll book is a disk utili· 
ty for teachers. It will record up to 100 
grades for 40 students. 

Roll book is priced at $49.95 from Rite 80 
Software, 4660 Willens Ave., Woodland 
Hills, CA 91264. The other series are 
priced by program. Programs cost $19.95 
each, with discounts given for the pur
chase of an entire series. 

Reader Service ,.335 

Elcompco 
Disk Drive System 

The Elcompco disk drive Is a case and 
power supply with either MPI·B51 or Shu· 
gart SA.4QO drives. A large 18,000 uF ca
pacitor and fixed voltage regulators are in
cluded to reduce ripple and noise from the 
power supply. The heat sink is mounted 
externally, and allows the drive system to 
run cool while powering drives, according 
to Elcompco. 

The system is available with one drive 
or two. Kits are available for the case and 
power supply only, or Including drives. The 
drive wi ll power mini-floppy drives com
patible with Shugart or MPI power requ ire
ments. 

Dual drives with case and power supply 
cost $800. Single drive in double case is 
$475, and a single drive in single case 
costs $400. The kit without drives costs 
$135. 

The drive systems were released in 
Elcompco's winter catalog of hardware 
and software. 

Catalog and disk drives are available 
f rom Elcompco Microcomputer Periph· 
erals, P.O. Box 6133, Albany, CA 94706. 

Reader Service ,. 339 

TRS-80 Data 
Management System 

Data Access Corp. has DataBank soft· 
ware for TRS-80 Model II microcomputers. 
Databank Is a system of pre-programmed, 
data independent modules that are adapt· 
able to each user's requirements. 

File maintenance, data management 
and report generat ion functions are op
erable as soon as the user indicates file 
specifications. Typical applications in· 
elude mailing list maintenance, inventory 
and accounting records, student or per
sonnel files, and pat ient/client data sys
tems. 

DataBank uses hashing, assembler 
subroutines and other techniques. Files 
can span up to four disk drives with as 
many as 32,767 records. Key access t ime 
to a given record is a second or Jess. 

Modules are divided into four main 
groups: configuration ut ili t ies, file 
maintenance, report generator, and a sub
routine library. A multi-purpose editor pro
gram is also included. 

DataBank runs under TRSDOS and 
BASIC. It is priced at $249 per installation 
from Data Access Corp., 4221 Ponce De 
Leon Blvd., Coral Gables, FL 33146. 

Reader Service ,.175 



the 
kim 
chal 

From Rudyard Kipling's KIM, 
General Computer brings you an 
adaptation of the exciting, mind 
expanding game of memory and 
recall. KIM uses dynamic handi
capping to compensate for skill 
differences while urging each 
player into greater challenges. 
Everything adjusts -display times, 
number of objects displayed, 
identification difficulty, and even 
scoring as you play your way 
through a data-base of thousands 
of items. Quicken your perception, 
sharpen your awareness, and 

develop an elephant-like memory 
... while enjoying the competitive 
excitement of playing KIM. 

• An exciting two player game 
with competitive skill
difference handicap scoring 
(.llnior could beat daddy 
every time!) 

• Or, A challenging single
player contest 

• Includes a BASIC source list
Ing as part ot a trend-setting 
manual 

• 16K, Level II version 519.95 
(cassette) 

• 32K, TRS-005 two drive version 
524.95 (diskette) 

• For Visa and Mastercharge 
orders, call toll free anytime 
1-800-824-7888. In Calitomla, 
1-800-852-7777, ask tor 
Operator 115 

• Dealer Inquiries invited 
General Computer Co. 
4873 Langer Lane 
Woodbridge, VA 22193 
"'251 

* 

t 
Season's Greetings from all of us 
at Software Mart. Best wishes for 
the coming year. 

V'286 
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Waldo T. Boyd 
Jon Etherton 
PO Box 86 
Geyserville, CA 95441 

ou have just taken possession of a 
dream-a new TRS-80. Set It up, 

switch It on, and reach for the home row 
on the keyboard. Your fingers flick from 
key to key, and, slowly but surely, Into the 
memory goes your first program. Wunder

bar! 
The chips work perfectly; the terminal 

screen glows brightly with your first effort. 
Everything seems to be in order. Could 
anything be wrong? 

Nothing, you say. It's perfect! 
Let's look more closely. What about the 

arrangement of the alphabet on the key
pads: QW E RTY U I 0 P. Just like the mil
lions of typewriters In homes and offices 
everywhere In the English-speaking world, 
right? 

Yes, It Is. And that Is precisely what Is 
wrong with hundreds of thousands of 
computers. The computer Itself Ia light
ning-fast and potentially, error-free, ex
cept for the most vital consideration of all 
-the man to machine Interface. 
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The Dvorak 

Keyboard 

The letters on the keyboard are placed 
In positions that will cause you to make er
rors in your Input, that will tire you, that 
will keep your entry speed far below your 
true operating potential. 

A Uttle History 

Your computer Inherited a keyboard 
that was originally designed for the type
writer by an Inventor named Christopher 
L Sholes In 1873. His first production ma
chine looked very much like a sewing rna· 
chine. Its typebara were hidden from the 
operator's view, striking upward from be
neath the platen (paper roller), so the oper
ator couldn't see what had been typed un· 
til three or four linea later. 

Worse than that, typebara, which lay 
next to one another, had so much mutual 
friction that If the operator struck an adja· 
cent key too soon, the first key struck 
would fall to fall back Into Its rest position 
In time to miss the upcoming key. The re
sult was a key jam, not easily remedied in 
those early hand-built machines. 

Sholes was no leas than Ingenious In 
his approach to fixing these jams. By 
studying the frequency of occurrence of 
the letters In the majority of common 
words in the English language, Sholes re
duced the number of jams per sitting. 

He found that by placing the operating 
keypads In a certain sequence, he could 
slow down the faster operators, and the 
typist could hunt-and-peck through doz· 
ens of letters with no more than one or two 
serious jams. This sequence ensured that 

the operator stayed below ten words per 
minute, the critical speed of his machine. 
This, we can say with 20-20 hindsight, wu 
human engineering-in reverse. 

Look once more at the keyboard on 
your TRs-80: You are viewing the key
board Mr. Sholes produced for the apeclf· 
lc purpose of slowing down the 1870's op
erator, so his machine would operate 
without jamming I 

It wasn't long before far better ma
chines than Sholes' cumbersome "sewing 
machine" were developed and marketed, 
but for some Inexplicable reason every 
manufacturer who jumped Into the bur· 
geonlng typewriter market copied the key· 
board laid out by Sholes. Everyone took 
for granted that QWERTY was as good as 
any other arrangement. 

Bruce Bliven, Jr., author of The Wonder
ful Writing Machine, has this to say about 
QWERTY: "Judged scientifically ... from 
the standpoint of the touch typist, this ar
rangement of the alphabet Is madly I neon· 
venlent. According to one of the many per
sons, Including psychologists, engineers 
and student Ph.Da who have studied It, 
the standard keyboard Is considerably 
less efficient than If the arrangement had 
been left to simple chance." 

A BI"Nkthrough 

But for the perseverance and insight of 
Dr. August Dvorak, late professor of En· 
gllsh at Washington State University, we 
would be stuck with QWERTY for all time. 
Dvorak heard the anguished cries of a few 
far-sighted touch-typists and arranged a 



U.S. Navy contract to humanty4nglneer 
the typewriter keyboard. 

When he Met completed hfs WOf1( and 
t•tec:t It In the early 19408, his keyboard 
was found to be twenty tlmea eaalef to 
uae than QWERTY. 

His braln-<:hlld, the Dvorak Simplified 
KeybOard (DSK), can be learned In one
quarter to one-half the time required to 
team Sholes' old system, and DSK touch 
typists become so proficient that they 

leave the QWERTY typlat far behind In 
speed and accuracy. 

DSK uaera commonty typa 100 wpm, 
while the aYefage QWERTY typist Ia hard· 
put to better half that spaed. The world 
typewriter apaed record holder Ia a DSK 
typist. 

Why, if the DSK is so efficient, doesn't 
industry adopt It and build typewriters and 

computers with the new keyboard? The 
answer lies In two realms that affect man· 
kind universally: tradition and economics. 
Typists train on QWERTY In high school. 
They enter the job marl(et, able to type 
about 45 wpm on the aYefage. Their pros· 
pactive employers have QWERTY key· 
board typewriters waiting for them. The 

schools provide typists to fit the business 
office; typewriter manufacturers pro
vide machines to fit the operators who are 
trained by the schools. Catch 22! 

Or. Dvorak's keyboard was ready for 
market in 1944, more than a decade ahead 
of ENIAC, the first major computer. Yet, 
the first computer operators were typists 
who had mastered the QWERTY key· 
board. Not surprisingly, these highly ac· 

curate, lightning-fast machines are today 
provided with-nay, saddled with-a 
QWERTY keyboard! 

The DSK however, is finally catching 
on, In spite of tradition in the marketplace. 

A few pioneering court reporters and free
lance writers have used the DSK OWtf the 
years. In the put twenty years the number 
of uaera haa Increased to the extent that 
two typewriter manufacturers now offer 
the DSK on new machines at no extra 
cost: IBM and Smith-Corona (SCM). 

So tar, no manufacturer has offered the 
DSK as an option on new computers, but 
the computer itself provides a simple way 

11When he had completed his work and 
tested it in the early 1940s, his keyboard 

was found to be twenty times easier to use ... " 
to uae either keyboard at will. Software for 
this purpose has been developed and will 
soon be available on tape. 

The SoftwaN Route 

The software program (Program Listing 
1) presents a reasonably simple way to 
convert the TRS-80 keyboard from 

QWERTY to DSK. This program permits in· 

''Why, if the OSK is so 
efficient, doesn 't the 

industry adopt it and build 
typewriters and computers 
with the new keyboard?" 

Stant changeover from QWERTY to DSK 
and back to QWERTY by pr888ing two 
keys simultaneously. the shift key and the 
zero key. Thus, Instant comparison of one 
keyboard with another Ia possible. 

The 183-byte program Is loaded into the 
desired memory location by means of a 
BASIC relocating program, which also 
gives some operating lnatructlona and 
does decimal to hexadecimal conversions 
of the starting and ending addreaaea. The 
machine language code Ia contained al· 
most entirety In the data statements on 

lines 170-184. (If you want to save some 
effort you can IMve out all but Lines 6, 
100-2330 and 10000-10040.) 

The program Ia compatible with other 

machine language utllltlea, such as Radio 
ShKk'a KBFIX, but KBFIX must be to.ded 
first. 

To Joed the program below another rna· 
chine language program (such as a printer 
driver) subtract 183 from the current 
memory size. This gives you the new mem
ory size to be used when powering up the 
computer. 

Be sure to tape at least one copy of the 

BASIC program before running it. If any of 
the data statements contain an error the 
z.ao may jump back to memory location 
zero, thus wiping out your program. 

After loading the BASIC program, type 
RUN. The program asks you If you remem· 
bered to set memory size and then prints 
some explanatory information before all(. 

ing for the starting address. This Is usual· 
ly, but not necessarily, the same as the 
memory, size. 

After you enter the starting address, the 
program proceeds to POKE in the memory 
locations aelected. These locations and 
data are displayed on the screen. 

The program then prints more informa· 
lion, including the starting and ending ad· 
dresses in hexadecimal. You may want to 

make note of the address for the start of 
the lookup table, for future reference. 

To execute the program, typa SYSTEM 
(enter). When you get the ·?prompt, type I 
and the starting address (in decimal). The 
keyboard should now be in DSK mode. If 
an unexpected response appears, such as 
the memory size question after executing 
the program, reload your tapa (or the pro
gram), check the BASIC program (espe
cially the data statements), and try again. 

Check to see that the keyboard is in· 

deed In DSK mode by typing aaclfg. The 
letters aoelu should appear on the screen. 
If they don't , press the shift and zero keys 
(QWERTY position) down simultaneously. 

The BASIC program, now having done 
Its job, can be cleared from memory by 

typing NEW. The machine language ob-
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., ..-2e4 a' Apparat,lnc. 
(303) 741-1778 

bined its operating system 
and a dual-Sided 80 track meni-floppy 
drive to gtve you 405.000 bytes of stor
age in a smgle volume Modiftcatron 
patches to Newdos 80 expands the 
capability of smgle dens1ty dnves, so 
you'll have greater applications for 
your TRS-80 model1 .,!' 

Dnves plug d1rectly tnto an expan
SIOn Interface w1th no mod1ficat1on 
requ1red so you can now have over 
1 megabyte of storage on-line with 
standard m1n1-floppy dtskettes 
Each dnve has 316 free grans, for a 
total of 948, on a max1mum of three 
80 track drives, which can be added 
to a TRS-80 

Upgradmg to double dens1ty IS 
possible by runnmg under most 
double dens1ty controllers. 

And. you can choose either an 
MPI or Tandon Drive Mechan1sm 

Dnves come complete w1th case. 

power supply, •---~ 
mterface cable 

and documen
tation 1ncludmg 

patches to 
Newdos/80. Either 

drive mechanism IS pnced at only $839 w1th 
additiOnal drives available at $789. At 482 

bytes per buck. 1t JUSt m1ght be the answer to 
your storage problems 

.... 21 

SiilMICROCOYPlJER 
TEC~OGY 
NCORPORATED 

4401 S Tamarac Pkwy • Denver CO 80237 • (303) 75&-n75 3304 W MacAnhur • Sonia Ana CA92704 • (714) 979 9923 

All prtces ash discounted I Freight: FOB factory. A.sk for our free at.Alog. 
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MICRO CLOB 
CHARTER MEMBERSHIPS 

How would you like to be the first to obtain new 
applications for your TRS-BO® and save money? 

Then the Micro Club is for you! 

A vast array of software, especially games, exists for your microcomputer. But software 
alone can only partially fulfill the power and usefulness of your computer. 

You probably own a disk and a printer-hardware which also enhances the usefulness of 
your computer. Other than these common peripherals, relatively little hardware exists in 
comparison to software, and most of the hardware available is prohibitively expensive. 

The MICRO CLUB has been established to meet this need for a variety of inexpensive 
hardware devices-tools which will help you get more satisfaction from your computer. 

Each month the MICRO CLUB will announce one or more new hardware products com
plete with complementary software and comprehensive documentation. Some products to 
be offered in the coming months include a date/clock event timer, a PROM Burner and an 
energy efficiency measuring instrument. Best of all, MICRO CLUB members will usually 
pay less than $100 for products which eventually will retail for $150 or more. 

Membership in the MICRO CLUB costs only $10 for 12 issues of our new products 
newsletter describing our product of the month as well as other hardware and software 
specials available exclusively to MICRO CLUB members. Even the membership fee is fully 
refundable, i.e., you will receive a $10 discount on your first selection. Although there's no 
obligation to purchase any product, you need make only two selections during the 12 
month period to have your membership automatically extended for another year. 

The MICRO CLUB will make an excellent present. Simply fill In the coupon and mall to 
MICRO CLUB. 

Pluse rqister me •s • Ch.rter Member of the Micro Club •nd send me newsletters describina your nelt 
12 monthly selections. I undent•nd th.t my membership fee of 510 will be refunded •a•inst my lint 
selection •nd th.t I need only m•ke two selections • ye•r to rem•in • member. 

NAME 
STREET __________________________________ __ 

CITY------------- STATE _____ Zl P ________ _ 

PROCESSOR: TRS-80® APPLE® ____ _ 

________ Check Enclosed ($10.00) 

_ ______ VISA Mastercharge 

Card# --------------------- Exp. Date ___ _ 

Mail to: '"' 214 

MICRO CLUB 
4401 S. Tamarac Parkway 
Denver, CO 80237 

Micro Club is an affiliate 
of Apparat, Inc.. specializing 
in hardware and software 

For additiona l membersh ips, send along the above information on a separate sheer. For further details ca/1303- 741 -1778. 
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Tt£ Do\TA IXE86t $49.95 
Dupk-. any program c.po 10 ~ ,.-y RKon· 
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Tt£ El.£C'TRIC SECAETARY S75.00 
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oulomltle ._-. FNtu~• pooge nurt'lbmng. ~ 
morgon•. heoden.-- pooge IMglh. and litlecentonng 
Ent"' le., re-ue conect. and 0U1pu1 10 - pooge to< 
mollod. jUdoeG. ~ hyphmoled H roq..~ (ros. 
couplong f~ pHmlls ondMdu.olly .odd~""' form ien<B 
c~~ \llo1lh uppet' ~ <~ <~t'SIOO •ntorm.bon 
on d•oi<t11• Si>e<:of\ rl RS 2J2 .od.op<er " onslaled on 
lnlerloce 
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SIR EOtO S I 0.00 
A lwndy program 10 ""'"" \OUf - ,.orl< hke "" 
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TEUFON S20.00 
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'TRS·80 '' 1 h ldernar" ot the Tandy Corp 
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5 CLS 
6 CLEAR 30 
10 INPUT •oro YOU SET MEMORY SIZE.~A$:IF LEFT$(A$,1)=•Y 

• GOTO 211 
15 PRINT ·ME~tORY SIZE SHOULD BE AT LEAST 183 BYTES BELO 

\-J TOP OF MEMORY. • 
18 PRINT •sET HEM SIZE AND RELOAD PROGRAM.•:END 
28 CLS 
22 PRINT•D V 0 R A K S I M P L I F I E D K E Y B 0 

A R D• 
23 PRINT.JON ETHERTON S. 222 ELM 12 SPOKANE, WA 9929 

4. 
25 PRINT:PRINT.THIS BASIC PROGRAM LOADS A MACHINE LANGU 

AGE 
311 PRINT.KEYBOARD CONVERSION PROGRAM INTO MEMORY LOCATI 

ONS SPECIFIED 
411 PRINT•sy THE USER. 
58 PRINT.ONCE THE PROGRAM IS ACTIVATED, THE KEYBOARD OF 

YOUR TRS-811 
69 PRINT.CAN BE CHANGED FROM 1 QUERTY' TO DSK WITH A SIN 

GLE JI:EYSTROKE• 
711 PRINT •PROGRAM SIZE IS 183 BYTES• 
99 PRINT.STARTING ADDRESS IS USUALLY THE SAME AS MEMORY 

SIZE.• 
95 PRINT.IF OVER 32767, THE ADDRESS WILL BE CONVERTED T 

0 A NEGATIVE NO. 
188 INPUT.WHAT IS STARTING ADDRESS (IN DECIMAL)•;sT 
185 'IF ST<19896 THEN PRINT.MUST BE OVER 19896•:GOTO 19 

8 
186 IF ST>65312 PRINT.HUST BE LESS THAN 65312• :GOTO 180 
189 IF ST>32767 THEN S= -1*(65536-ST):ELSE s~ST 
1~11 FOR A=S TO 5+183 
138 READ D 
140 PRINT A,D 
145 POKE A,D 
168 NEXT A 
179 DATA 42,22,64,34,9,0,33,11,0,34,22,64,195,25,26,205, 

9,8,245,58,16 
172 DATA 56,254,1,32,15,58,128,56,254,1,32,8,58 , 0,0,198 

,128,50,9,11 
174 DATA 58,11,8,254,9,49,2,241,201,241,79,6,9,33,9,9,9, 

126,291,9 
175 DATA 9,1,2,3,4,5,6,7,8,9,19,11,12,13,14,15,16,17,18 

,19,29 
176 DATA 21,22,23,24,25,26,27,28,29,39,31 
177 DATA 32,42,34,35,36,37,38,39,49,41,33,115,87,45,86, 

99 
178 DATA 54,58,55,53,51,49,57,48,50,52,56 
179 DATA 83,119,61,118,122,64,65,88,74,69,46,85,73 
180 DATA 68,67,72,84,78,77,66,82,76,63,80,79,89,71,75,4 

4,81,79,59,91 
182 DATA 92,93,94,95,96,97,129,196,191,62,117,105,199,9 

9,1114,116,110,189 
184 DATA 98,114,108,47,112,111,121,193,107,69,113,192,4 

3 
2009 REM ADDRESSES AND DATA TO BE CHANGED ON RELOCATION 
2020 N•ST+16 
2049 GOSUB 19099 
2960 POKE S+4,LSB:POKE S+5,MSB 
2989 N-=ST+15 
2109 GOSUB 19909 
2120 POKE S+7,LSB:POKE S+8,HSB 



21411 N•ST+611 
21611 GOSUB 11111011 
21811 POKE S+34,LSB:POKE S+35,MSB 
221111 POKE S+39,LSB:POKE S+40,MSB 
2229 POKE S+42,LSB:POKE S+43,MSB 
22411 N=ST+61 
22611 GOSUB 10090 
2289 POKE S+55,LSB:POKE S+56,MSB 
2329 PRINT "PROGRAM RELOCATED" 
23311 E•A-1 
23511 PRINT"ENDING ADDRESS IS ";E 
23611 PRINT"TO EXECUTE, TYPE 'SYSTEM', PRESS ENTER, AND 

TYPE • 
23711 PRINT"' / •;ST;"'. PRESSING THE SHIFT KEY AND 'II' W 

ILL CHANGE 
238B PRINT"THE KEYBOARD FUNCTION.• 
23911 PRINT.THE LOOKUP TABLE BEGINS AT ";S+61;". ANY KE 

Y FUNCTION MAY 
24911 PRINT"BE CHANGED BY POKING IN A DIFFERENT ASCII VA 

LUE." 
2429 PRINT•TO MAKE A SYSTEM TAPE WITH T-BUG, TYPE : 
2439 N•ST:GOSUB 2911119 
2449 S$=H$ 
2459 NsST+153:GOSUB 20990 
2469 E$•H$ 
2479 PRINT"P •;S$;" ";E$;" ";S$;" FILE NAME" 
9999 END 
1901111 REM SPLIT POSITIVE-SIGNED ADDRESS INTO MOST AND L 

EAST SIGNIFICANT BYTES 
1110111 MSB=INT(N/256) 
11111211 LSBs ((N/256)-MSB)*256 
1119411 RETURN 
21111011 'DECIMAL TO HEX CONVERSION 
2911Ul A• N/ 41196 
291129 D(1) • INT(A) 
211039 B•(A-D(1))*16 
21111411 D(2) • INT(B) 
211050 C• (B-D(2))*16 
2111169 D(3) • INT(C) 
20070 D• (C-D(3))*16 
21111811 D(4) =INT(D) 
211095 HS="" 
2111911 FOR I • 1 TO 4 
20115 IF D(I) <111 THEN H$=H$+(CHR$(D(I)+48)) ELSE H$• H$+ 

(CHR$(D(I)+55)) 
2111411 NEXT I 
21115 0 RETURN 

Program Listing 1. 

DUALCASE* 
UPPER/Iowere~~se, full time from po-r
up; NO softw .. e; Standard typewriter 
keyOO.rd operation (shift to UPPERCASE); 
Control characters can be d isplayed; 128 
Total character set plus full graphics. 

KEYIOARD DEIOUNCE* 
Extra keybo.rd debounce, full time from 
power-i.lp; NO softw1re. If d irty keys 
are 1 problem, this is for you. No 
charge. 

ILOCK CURSOR* 
Replaces the underline style cursor di
rectly. Easier to IOCIIte on a full scrHn. 
NO d istracting b linking. No charge. 

SHORT CASSmE LEADER* 
For 11pe based systems. Does NOT 
change baud r1te. Only shortens recorded 
leader. S.ves four seconds of waiting 
time. Grut for data files! No conflict 
with high baud rate tape systems. 
$l0.00 extra. 

ELECTRONIC SHIFT-LOCK* 
No utra keys or switches. Simply tap 
either shift key, UPPERCASE lock, normal 
shift unlocks. $30.00 extra. 

SWITCHAILE* 
Offers peace of mind. Toggles betwHn 
original factory operation and " PATCH" 
enhanced. $25.00 extra. 

Call Now (208) 883-0611 
CECDAT, INC .... u 
P. 0 . Box 8963 
Moscow, 10 838-43 

Name - ----·--·-.. --..................... .. 

Street .... - .............. -- -- ---------- .. -· 

City -·----···----··-·-·--·--·-----· 

State - --·---- ......... _ . ZIP .................. .. 
0 Check, Money Order, Bank Draft 
0 VISA, MASTERCHARGE, Purchase 

Orders (add 3% ) 

Card/PO No. - --·-·----.. -

Expiration Date .. __ ___ _. ............... -

Today'a Date ............. - ....................... .. 
You must check one: 

0 "M£M SIZE" 
THE PATCH . . 

TOTAL OPTIONS. 

0 "MEMORY SIZE" 
$69.97 

ID S.les Tu 3% (ld Res) ...................... .. 

Ship. & Hand. @ 2.50 ••· .................. _ 

COD ADD $2.00 ea. . . .. ......... ---

TOTAL ORDER . . . . -·---·--·----·--

Price valid through January 31, 1981 
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STUDENTS - TEACHERS 
ENGINEERS - STATISTICIANS 

USE YOUR TRS-IXJ TO 

LEARN OR TEACH CALCULUS, 
ANALYTIC GEOM. & 

STAnSTICS 
WITH TWO VERSA TILE PROGRAMS 

DEVELOPED BY DR. S. W. TURNER 

CURVPLOT "- ,.,. ~ - ----... -..... -.... ~._ ... _ _, ___ ....,_ _ _ ~ ........ -of 

•ondy~tl';----- .... ,.,.._ 
~ ...,..... - ol • .t y. o..irfned to ,.,_,., 

.. .,.,_ limiD. tttiM:Iipa. d~Kottf;,.,,fNI. Mtd "'~ polltll.. E·-·'-'-- .. sr • .-

CURVFIT 
___ ,., .. _ 

- .... 10 , .......... """""" ....... _,., __ _ 

11«1 pa '-' lilt -.1--ol-- O.U 
,.,. ,.., ,. lftPjlt "' My OldW. ,....,. ~ eot"W· 

---•'-'-" ...... ollir--o/1 
~ ~ 101.....-ll!lllt'Ooft ofc:.t flf • ..U..Oittw 
-to-r--oiX.t Y_.., __ 
-• E.y _ _,_o,_,..,......,.. .. sr.--
-hofi-For()oo;y . sz,.-

,. ... ~Qotc-n. 
S..-. ,_...,__ 1fK. LVII. 1100 I 

"' 
Micl'e· c....--. 

EdDcatleaal .......... 
lnlerpreltve EOJc<lloon. provodong leader· 
SllJp on educal~l programs for baS>C 
"'"1'19 $Kolls. onrroduces the new mlCr<> 
computer ediJcat~l (MCE) programs 
The MCE programs are beong thorOU<jjhly 
developed and tested wlfh lhe c<> 
operatoon of educalors and computer 
programmong experts The new htgh 
rec.nnoiOOY prcQK:t lone os beong genera reo 
ro offer baS>C hvong sltolls on floppy Otsc 
and rape They are desognecl for aopheatoon 
on Apple II" , TRS-80" ·and orroer mlCr<> 
compurers 

Please call cOIIeclleoday for more onforma
roon on how MCE programs can aod your 
reachong efforts woth specoal neeos 
audoences 

... ,,~,... 01~~.., 1.-.c 

·· • w~~ ot~Coroor•bOt\ 

For free mformatoon and caralog, w rore or 
CALL COLLECT (1111 M6-MI1 

E·~,-
[Hpt llif 

I JOb Wtnll'l ~ Dr K« t.<tll,l/00 Ml 4'XXJ2 

VJSA/MC Order Une Only (except Mich.) 1100-253-4358 ext. JOO 
ANDISK·II n.. ...._ .... uto.adc dMII ......... wttll ..w..e.. ,_..,_ ... , . Nodel-1 120.00 

AlJI"OMATlCALL Y creak! INDEX ol programs or data from all your dotks. prinl doli< lABELS. prinl 
~ MASTERUST. do f.a SEARCH . .dd DESCRIPTIONS Also ••uomallCally ddec1 DATA or 
SYS dillcs. PURGE disks .nd ondu o1 old files. and UPDATE from rCV!Md dttks only 
SOIAII~n..crtdulc.._...._._ ................ .. Jo~Ne~-1 130.10 ... . .. . . NoMI-U 145.00 

INPlJT .roy IM!Iude. onenWJon. olopo!, rool owrhang. lilor• type. building lou. OUTPUT solar angles, 
stwodang. 111M. hue ~/!oM. pacmr solar, fuel uw Pnnr r~ by hour. monrh. y«at on prnenralion formal 

RIA-II c...la ll..a &Ida Ia II' :~ .......... ' NoMI-1 130.00 ............. u 145.10 
ANiysis for inllftlor or t.on- using Elwood ~hod INPUT Protect cOilS. loao and rax d.la. 
•x~. cMprKIM>on r.- OUTPUT:~ raw/v~. ~ paynwnrs. MlorO!/ .tl<!r lax cash flowo . ..rum 
(IRRt . prolrt/~ from*"""' .,y"""' ...,__ 
DEPIIECIATE-I ....... a.._.ei~..._ .......... Nodel·l ll!.OO ............ u 120.00 

Tr.closlong lisr at dotpr~ -..s w1lh v~ purchaw d.res. dotpr~ rMO!S. or pon cenr bu .. ,_ u.., 
l.JpcUoM .,Y h<M Pnnr rax form Uwd by ,._,., CPAs 

S111UCT·Ico....- ...... ol-a/....tl.__....t_......._, ....... . ... N_.l~ 11!.00 
INPlJT: ~p.n/un.U.V.. , unoform/ poinrloads. beam marmal OUTPUT. Wllh scr .... n graphics beam rTlOfTWnl 

& ahHr d~•ms. Pronl rob r~ wilh diagr•m. ilrnseo, and rttquorO!d bo!am sizn 
Min 32K On disk (Mod-I ont! dnve order rape) Add S I 00 posrage IMich .dd 4% rut VISA/ MC 

.,... DOCUMAN SOnWAIE lOX la7-A KALAMAZOO, MI4900S (616) ~S 

Hill .... 

S.,.f"(ft ,ovr ,..,.tdrlfllt WJC :.'W'"Of!' .. for • "Y CIWit'Ktef' Uttftt (1 t.o 2'0 ,.._rKt~) tM 
""leu h wt tft tft.t ot'-tr str t,.. (0 to 260 cNrtCt*"1) . (Mfttt or """t IASlC 11ne 
._,, • it-t I""OtJIII"' . S.loct I d l ff.,...t list S<•olllog speeds . All of tllo 
tbcht (Mel IIDf"t ) ..,ttl tbh tft o.h 1200 byte • cfll tN 1t,....9f protr•· 801010 ts 
..... tt ... 1e tn tliiD fora\ : STSTEJI' C·IIHtte Upt for lEVU tl 16l -.c"t 'MS Of'll;t or IS I 
c~t .. sovf"Ce 1tut~ ~;~s.tft9 Z-80 ..._..tu ( not fO' dhlt ) . 

hh inttrtct h t tYditory Pf'Oft"• h• WIC twnws ,.,,. .. ,M .. ift\o • c~sht 
t .. cai tttJl .. t'ft t nt tl'ftter . C4in M •Hd for U.Cft1"9 '-"111"9 , tor•t9" ltn.,.fH , •M 
• w•ritty of '"*j«U H•H_, Oftlt by yo..r t .. ttMtton. SOil h •we11Abl~ ht t.o 
f~. IAS IC cns.ett• tad SO-.tt"Ct 11Ut"9 fo~ 1'1C Mcft i ftiH h L£WH II. 
lo -.:.4 tf tc:41 tiOM or ,...., , ,... . 

soeo JH·r ,.,. uth upo or lhtl~~g (pluso .,..,tty) plu• ~per or<M• fo• po•uvo •"" ,...,,. 
' "' ( o..- "' or!Mt's U .OO P&H). Toau •osldotots •dd 6t ulu t1a. s.-.,, .. .-edit cord•. 
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Flow Chart 

teet code remains In protected memory. 
To save the program for future use, 

make a system tape to load the machine 
code program directly. To do this, first 
load the program as described. It Is not 
necessary to execute lt. Write down the 
hexedecimal starting, ending and execu· 
tlon addresses which are displayed on 
your screen. (Starting and execution ad· 
dresses are identical.) 

Then load a monitor program such as 
T-Bug. When you get T·Bug 'a • prompt, 
load a blank tape In the recorder and type 
P and the starting, ending and executing 
addresses and OSK. OSK Ia the file name 
-or use anything you prefer up to six 
characters. Then press enter. 

The tape should take only a few sec· 
onda to record. You might be wise to make 
several dumps of the program on the 
same tape: Simply retype the above line to 
start each dump. 

The assembly language listing (Pro-



4DBC IHHH9 
4DBC 2A1649 09020 
4DBF 22CC4D 99939 
4DC2 21CB4D 99040 
4DC5 221640 00059 
4DC8 C3CC96 99069 

0 BB7 0 
4DCB CDUU 09989 
4DCE F5 99099 
4DCF 3A1038 00100 
4DD2 FE01 09110 
4DD4 200F 09120 
4DD6 3A8938 90139 
4DD9 FE01 09149 
4DDB 2908 09150 
4DDD 3AF84D 90169 
4DE0 C680 00179 
4DE2 32F84D 00189 
4DES 3AF84D 99199 
4DE8 FEU 00200 
4DEA 2892 092Ie 
4DEC Fl 90229 
4DED C9 00230 
4DEE Fl 00240 
4DEF 4F 90250 
4DF0 06 9 0 9026 9 
4DF2 21F94D 09270 
4DFS 99 99280 
4DF6 7E 09290 
4DF7 C9 09300 
4DFB 09 90310 
4DF9 00 09329 
4DFA 01 09330 
4DFB 92 09340 
4DBC 90359 
00090 TOTAL ERRORS 

gram Listing 2) Is intended mainly to ex
plain the program. It is generally best to 
load the program with the BASIC routine. 

How It Worttl 

The TRs-80 gets information from the 
keyboard by scanning eight memory loca
tions and decoding the data Into ASCII 
codes representing each character. 

The keyboard scanning program in 
ROM is set up as a subroutine which Is 
called by BASIC continuously. The start
ing address of the subroutine Is loaded In· 
to a reserved area of RAM called the de
vice control block (DCB) each time the 
computer Is turned on. 

There are three DCBs-one each for the 
printer, keyboard and screen. By loading 

Continued to ,.ge 7tJ 

STRT 

: 
BEGN 

TEST 

CONV 

STAT 
TBLE 

11The TRS-80 gets information from 
the keyboard by scanning eight memory 

locations and decoding the data into 
ASCII codes representing each character." 

ORG 4DBCH 
LD HL, (4916H) ;DCB KEYBOARD ADDRESS 
LD · (BEGN+1), HL ;INTO CALL STATEMENT 
LD HL,BEGN ;NEW DRIVER ADDRESS 
LD (4916H) ,HL ;INTO DCB 
JP 96CCH ;BACK TO BASIC 

CALL $-$ ;ORIGINAL KEYBOARD ROUTINE 
PUSH AF ;SAVE KEYBOARD CHARACTER 
LD A,(3810H) ;STROBE SHIFT KEY 
CP 1 ;SHIFT PRESSED? 
JR NZ,TEST ;SKIP IF NOT PRESSED 
LD A, (3889H) ;STROBE ZERO KEY 
CP 1 ;ZERO PRESSED? 
JR NZ,TEST ;SKIP IF NOT PRESSED 
LD A, (STAT) ;DSK OR QWERTY STATUS 
ADD A,89H ;TOGGLE STATUS 
LD (STAT) ,A ;STORE STATUS 
LD A, (STAT) ;GET STATUS 
CP 0 ;KEYBOARD IN DSK MODE? 
JR Z,CONV ;IF YES, CONVERT TO DSK 
POP AF ;RESTORE NORMAL CHARACTER 
RET ;RETURN TO BASIC PROGRAM 
POP AF ;RESTORE NORMAL CHARACTER 
LD C,A ;SET UP INDEX 
LD B,9 
LD HL,TBLE ;TABLE START ADDRESS 
ADD HL,BC ;FIND CHAR IN LOOKUP TABLE 
LD A,(HL) ;GET DSK CHARACTER 
RET ;RETURN TO BASIC PROGRAM 
DEFB 0 ;KEYBOARD MODE (0 OR 80H) 
DEFB 9 ;BEGIN LOOKUP TABLE 
DEFB 1 ;(TABLE IS 122 BYTES LONG) 
DEFB 2 
END STRT 

Program Listing 2. 

DEC 
CODE KEY 

NEW 
CHAFo.: 

ASCI I CODE~· 
DEC HD 

0 non,; 0 00 
bl't?ak s a ,., e; 1 01 

'2·-7 nont- 2-7 02-07 
8 11·: back a,~,~.:.w =>aMt- 8 08 
9 1 /o: rt. C\ l" l~•)W saMe 9 09 
10 1/ o::. o:.1own <.'I I~ I~ o w sa,., t: 1 0 Oa 
11 non,; 11 OB 
1 r, 11•)11t 12 oc 
13 t?: 11 t.t?: ,- sa,., t: 13 on 
14-23 11•)\1t: 14 - 23 OE-1 ... 
2 4 u / .: back a,~,~ow sa,.,t- 24 18 

Table contmues 
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TEACH YOUR 
CHILDREN 

to count money by Malcohw N 

A three-program learning system that teaches 
the important skill o f counting money . 

I. Counting Coins-lnSiruction and drill in 
counting pennies , nickels, dimes a nd 
quarters. 

2. Shopping Trip- Buy goods in various 
stores; count out the payments and earn 

" purple stamps" for a right answer . Three 
speed levels. 

3. Check-Ou t - Run you r own chec kout 
counter . Learn and practice how to make 
change . 

Learning to count money by Malcolm Nygren 
features superio r graphics and is available for 
TRS-80 Model 1-Level ll-16K on cassette 
only. Shipped postpaid by first-dass mail 
$21.50 

ALSO AVA ILABLE 
ALPHA- Alphabet re<ognouon for 

PfC."M."hookf, 

SIG MA- Addition problems for 
Grades 1-3 

SIGMA-EX- Addition problem; for 
- the younaer or slower 
learner 

SPt:_ L- Spellina praCIIce for 
G rade. 2-4 

Available on <l sseile only. SS.9Seach . Two for Sll 
All for for S20.00. ...- 104 

m Me.<e. s,..._ .... 
1 7 S<- flUM 

Hk k .. tlle, N.Y. I 110 I 

DISK 
SPECIALS I 

(write fo r quantity prices) 
SCOTCH (3M) 5" 10/2.95 5012.80 100/2.70 
SCOTCH (3M) 8" 10/3.00 50/2.85 100/2.75 
SCOTCH (3M) 8" Obi Dens. 1 0/3.85 50/3.60 100/3 50 
Max ell 5 • 1 0/3 65 50/3.4 0 1 00/3. 15 
Maxefl 8" Ocxille Dens. 1 0/4 1 0 50/3 95 1 00/3.80 
Verbatim 5" 10/2.39 50!2.35 100/230 

(Dl 1.00 for plastiC storage box) 
Vertlattm 577 Senes 10/2.95 50/2.85 100/2.75 
Verbatim 8" 10/2.75 50/2.65 100/2.55 
Verbatim 8" OMie Dens. 1 0/3.80 50/3.70 100/3 55 
BASF 5" soli 10/2.40 20/235 10012 30 
BASF 8" soft 10/2.40 201235 100/2.30 
Oiskette Storage Pages 1 0 lor 3.95 
Oisk Ltbrary Cases 8"-2.85 5"·2.15 
3M Oisk Head Cleaner K1t (2 CleantOQ disks) 21.50 - .. ~ - - -
4116-200 ns RAM (NEC) I llr 311 
2716 EPROM (5 YOI1) 13.45 5112 75 10/11.85 
2732 EPROM (5 YOit) 39.00 

AP rrMicb 15% DFF 
AP MOllY ILOI 15% OFF 

ALL BOOKS 1 5'111 OFF 
Leedex Monitor s 129 
Centrcncs 731 saot 
C·10 Cassettes 
(AGFA PE611) 1 0/5.10 50/23.00 100/44.00 
NEC Spinwnter~ $2390 
XYMEC Hl-0 1000 Oa.sy Wlleet Printer $2150 
STAR MODEM $135 

WRITE FOR CATALOG 
Add S 1.25 per prepaid O<del'for US lhlpping (UPS) 

A 8 Computers -- · 12151 
·.• : ... · .. .-. . : ·. . . 699·5826 
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25 
2 6 
27 
28-30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
Lt:! 

43 
J+4 
45 
46 
4 7 
48 
4 9 
50 
5 1 
52 
53 
5 4 
55 
56 
57 
58 
59 
60 
6 1 
62 
63 
64 
65 
66 
6 7 
68 
69 
70 
71 - ., / ..:. 

73 
7 4 
7 5 

u /o: r·t ai'I'•)W saMe '") C' 
-...J lS' 

u /.:: d.:•w n ct l'l'•:O W SaMe 26 1.; 
U/ •: UP al' I'' o w ·s a Mt:.· 27 1[: 

none 28·- 30 lC- l E 
·= l ear· SaMt:: 31 lF 
St"a>: t=2 SaMt:: 32 2C 
! * 4 2 2A 
II SaMe 34 22 

" SaMe 35 23 • saMe 3l 24 
I. saMe 3 7 '") r::-... ..... 
! SaMe 38 26 

SaMe 39 ...,.,. 
... , 

( ·saMe 40 28 
) =>a Me 41 29 

* ! 33 "l 1 ..... 
-+ s 115 73 

w 8 7 C' "7 
...J • 

SCIM\?. '•5 2 [1 
\1 86 5t-

I z 90 5A 
0 6 54 36 
1 58 3A ..., 7 5 5 37 ... 
3 o::-

-..J 53 3~ 

4 3 5 1 33 
5 1 49 31 
6 9 57 39 
7 0 48 3C 
8 2 50 3~ 
9 -4 52 34 

8 56 38 
s 83 3H 
w 119 7.,. 

·- SaMt'2 t. l 3 [1 
v 118 76 

? z 1":1 ? -- 7A 
(! < un;hifted ) (! 6 4 4C 
A A 65 41 
B X 88 58 
c J 7 4 4A 
D E 69 45 
E 46 2E 
F u 85 55 
G I 73 49 
H D 68 44 
I c 6 7 43 
J H 7 2 48 
K T 8 4 54 

T•ble contmues 



the electric pencil II™ 
© 1980 Michael Shra~ 

for the lRS-80 Model D • Computer 

The Electric Pencil is a Character Oriented Word Processing 
System. This means that text is entered as a continuous string 
of chcracters end is manipulated as such. Ttlis allows ttle user 
enormous freedom and ease in ttle movement end llcndling of 
text. Since lines <re not delineoted, any number of char
acters, words, lines or paragraptls may be inserted or deleted 
anywhere in ttle text. The entirety of tne text shifts end 
opens up or closes as needed in full view of ttle user. Car
riage returns as well as word hyphenation <re not required 
since each line of text is formatted automatically. 

As text is typed end the end of a screen line is reached, a 
partially completed word is shifted to the beglming of ttle 
following line. Whenever text is inserted or deleted, existing 
text is pushed down or pulled up in a wrap <rOU'ld fashion. 
Everyttling ~s on ttle video display screen as it occurs 
thereby eliminating any g.Jesswork. Text may be reviewed at 
will by variable speed or page-at-a-time scrolling both In ttle 
forward end reverse directions. By using the searctl or the 
searctl end replace fiA'lCtion, any string of characters may be 
located and/or replaced with any ottler string of characters as 
desired. Specific sets of characters within encoded strings 
may also be located. 

Wtlen text is printed, Tne Electric Pencil automatically 
inserts carriage returns where they <re needed. Numerous 
cxrnbinations of Line Length, Page Length, Ctlaracter Spacing, 
Line Spacing and Page Spacing allow for any form to be 
haldled. Right justification gives right-tlond margins that 
<re even. Pages may be numbered as well as titled. 

the electric pendl 
- a Proven Word Processing System 

The TRSDOS versions of The Electric Pencil II are our best 
eYI!I'! Yoo can now type as fast as you like wittlaut losing any 
chcrocters. New TRSDOS features include word left, word right, 
word delete, bottom of page numbering as well as extended 
cursor controls for greater user flexibil ity. BASIC files may 
abo be written end simply edited wittlaut additional software. 

Ou- CP/M versions <re the sane as we have been distributing 
far several years end allow ttle CP/M user to edit CP/M files 
with ttle addition of our CONVERT utility for on additional 
$35.00. CONVERT is not required if only quick end easy word 
processing is required. A keyboard buffer permits fast typing 
wittlaut character loss. 

CP/M 
Serial Diablo, NEC, Qume $ 300.00 
All other printers • •••• $ 275.00 

TRSDOS 
$ 350.00 
$ 325.00 

The Electric Pencil I is still available for TRS-80 Model I 
users. Although not as sophisticated as Electric Pencil II, it 
is still an extremely easy to use end powerful word processing 
system. Tne software has been desic;ped to be used with both 
Level I ( 161< system) ald Level II models of the TRS-80. Two 
WI'Sims, one for use witt-. cassette, ald one for use with disk, 
<re available on cassette. The TRS-80 disk version is easily 
transferred to disk end is fully interactive with the READ, 
WRITE, DIR, ald KILL routines of TRSOOS. 

TRC 
TP.D 

Cassette • • • • • • • $ I 00.00 
Disk • • •••.... $ I 50.00 

.,. 255 

Features 
TRSDOS or CP/M Compatible • Supports Four Disk 
Drives • Dynanic Print Formatting • Diablo, NEC & 
Qune Print Packages * Multi-Colurm Printing • Print 
Value Chaining • Page-at-a-time Scrolling • 
Bidirectional Multispeed Scrolling • Subsystem with 
Print Value Scoreboard • Automatic Word & Record 
i'Unber Tally • Global Search & Replace • Full Margin 
Control • End of Page Control • Nan Printing Text 
Commenting • Line & Paragraph Indentation • 
Centering • Underlining • Boldface 

m ss 
MICHAEL SHRAYER SOFTWARE, INC. 

1198 Los Robles Dr. 
Palm Springs, CA. 92262 

(714) 323-1400 
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LEARN TRS-80® 
ASSEMBLY LANGUAGE 

DISK 1/0 

MY~=: sl~~~~~~~~~o~~~l:;,a i~Es.!:81~~~·•: 
.. shor1 course · re•eatong the <lelarls o l DISK 110 
PROGRAMMING usrng assembly language 

USeng me same format as our e•tremely popular 

~~:~~~...:~:=~A~~g~l~ll~~=l 
MtHQ'" course •ncludes 

• Two 45-mrnute lessons on audro cassene 

• A dnver program to make your TRS-~ v•deo 
momtor serve as a blac kboard tor the •nstructo r 

• A dtsplay p rogram tor each lesson to provtde 
tllustrat1on and re•ntorcement tor what you are 
nea nng 

• A booklet of comprehens•Ye. fully-commented 
program ltshngs tllustrattng sequenttal file 1/ 0 
random-access f• le 1/0 . and trac k and sector 1/0 

• A d •skette w1th m ach•ne-read able source codes 
tor all programs d •scussed. '" both Rad•o Shack 
EDT ASM an<l Macro lormats 

• Rout.nes to conve-n from one assemDioer format 
to me other 

Thts course was developed and recorded by 
Josepfl E Wtllls, tor trte student wttn expeuence 
'" as.sembty language programm1ng 1t 15 an Inter
mediate-to a:tvanced-~vef course M1n•mum nard 
ware requrre<l rs a Model I Le•el II. 16 K RAM one 
d1sk drwe system 

REMDISK-1 only $29.95 
Deater mqumet; lnVl ted 

~ REMsoFT, INC . • 
~ 571 E. 185 Sl. 

• Euclid, Ohio 44111 ' 
(211) 531·1338 

.-- 70 

lntluoes S 1 50 to r 5fliPOing and handling 
On•o res.Oen1s add S ·"- sa~s lak 

TA$ · 80· 15 11 l rldemar' o l the Tandv Corp 
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~~ay adding the table starting 
address to the ASCII code of the 
original key character, you can 
find the memory locations 
now associated with that key." 

7 6 L N 
7 7 1'1 1'1 
7 8 N B 
79 0 R 
8 0 F' L 
81 Q ? 
82 R F' 
83 s 0 
84 T y 
85 u G 
86 v K 
87 w , 
88 X a 
89 y F 
90 z ; 
9 1- 95 nr:ont-
96 ~ UPP I0-1~ o:ast? ~ 

97 a a 
98 b :·: 
99 r: j 

100 d t? 
101 t? > 
102 f" u 
103 g i 
104 t·, d 
105 i ·= 106 J t-. 
107 , .. t. 
108 1 n 
109 1"1 1"1 

110 n b 
11 1 1) 1" 

112 I'" 1 
113 Ci i 
114 1~ I'" 

115 :i ( 1 

116 t. v 
117 u ~ 

118 v k ·-
119 w < 
120 :< "' 121 \' f 
122 z -+ 

Table 1. 

78 46 
77 4[1 

6 6 4~ 

82 ,....., 
..Jo... 

76 4C 
63 3F 
80 50 
79 4F 
89 sc;· 
7 1 47 
75 4E: 
44 2C 
81 51 
7 0 4t, 
59 3f: 

91-95 3C- 3G 
96 60 
9 7 61 
120 7B 
106 6r.. 
101 65 
62 3E 
1 17 75 
105 6S' 
1 00 64 

99 63 
104 6B 
116 71; 
110 6E 
109 6[1 
98 6 2 
114 r:: 
108 6C 
47 2F 
112 70 
111 6F 
121 7S' 
103 6 7 
107 6E: 
6 0 3C 
1 13 71 
1 02 6 l 
43 2 E: 



e ORDER NOW TOLL FREE 1 (800) 345-8102 

Word PrOCtiSif\9 (Miglc Wond) 300 4K L II TRS.ao 
General Ledger S 149.95 249 ! 6K L II 
Payroll 99.95 188 RS-232 
Data Ba'" 149.95 299 OK bponsoon lntortaco 

Tape D11k !6K Expon"on lntorloc. 
Upper/lowe< C.~e Modoftcatoon $!9.95 $24.95 32K e.oon .. on lntorlaco 
Comprohln .. vo O~S1oa 34.95 34 95 T elephono Modem 
CP/M $!75.00 Emulator CRT by ln tertec 
Now DOS • 40 TK 100.00 CRT Stonds from 
Now OOS/80 I 45.00 An1i1tat ic Mats 
Softwato D<>CU~Nntation Avilla~ o CALL FOR PRICES 

• 

575.70 
789.60 
92. 10 

218.10 
376. 10 
474.10 
119.95 
895.00 
139.00 
! 10.00 

IN PENNSYLVANIA (215) 461-5300 e 

EPA 250· 
• Eioc!ront<: Prtnttng Abololy 250 Wl)m 

DAISY WHEEL 
PRINTER 

$2195. byVR Data 

•Parallel or Serial 

Interface 

"25 cps . 45 cps 

Optional (Add 5600 ) 

•Tractors Opt1onal 
(Add 5250.) 

e VISIT OUR NEW WAREHOUSE SHOWROOM AND REPAIR CENTER e 
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11The first part of the program 
initializes the DCB and fetches the 
original keyboard scanning program address, 
which becomes the object of a call statement." 

CONVENTIONAL KI!VI!IOARD 

Figs. 2a and 2b. Conventional (QWERTY) 
and Dvorak Simplified Keyboard (DSK). 
Relative amount of typing performed on 
each horizontal row indicates the super/· 
orlty of the DSK, with nearly 40 percent im
provement at the critical home row. 

( space bar ) DVORAK SIMPLIFIED KEYBOARD 

anothef address Into the DCB after turn
ing on the powet', another keyboard scan
ning routine can be substituted for the 
one In ROM. Instead of writing a h. entirely 
new routine to scan the keyboard, the 
Dflglnal ROM Is called and modified by 
this program. 

Relet' to the asSet'nbly language listing, 
Program Ustlng 2. The first part of the pro
gram Initializes the DCB and fetches the 
original keyboard scanning program ad
dress, which becomes the object of a call 
statement. It then jumps back to the ready 
message of BASIC. Jumping to location 
1A19H may cause an out-of-memory re
sponse, which may be ignored. This return 
point will also wor1t with Disk BASIC. 

BASIC detours through the new pro
gram each time the keyboard is scanned. 
The first thing It does Is call the original 
keyboard driver. If KBFIX or Disk BASIC 
(which includes keyboard debounce) is 
used, the address will be different than 
the 03E3H address of the routine in ROM. 

The ASCII code produced for a shift 
zero Is the same as that for the space bar; 
we need to decode that keypress combi
nation directly. The routine checks fOf a 01 
In keyboard memory locations 3810 and 
3880. If both conditions are met, the value 
of the STAT Of status location is toggled 
from 00 to !IOH to 00. 

The program then checks the status 
switch to see If the keyboard character 
should be altet'ed. If the status location 
contains an SOH, the program restOfes the 
charactet' In the A register and jumps back 
to the calling program In BASIC. If the 
status Is 00 the character Is used to Index 
a charactet' In the lookup table (Table 1). 
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( apace bar 

The table Is similar to the one on pages 
C/1 and C/2 of the Level II BASIC manual. 

The ConVet'Sion table COUld be Shor· 
tened by leaving out ASCII codes 0 to 32, 
all of the lowet'case leHers, and some of 
the punctuation characters. However, the 
indexing routine would have to be more 
complex to deal with the exceptions. Also, 
the keyboard Is purposely made as easy 
as possible for the end uSet' to modify. Al 
current discount prices, the program oc
cupies less than $2.00 worth of memory, 
so length should not be a major consider
ation. 

To change the character produced by 
any key on the keyboard It is only neces
sary to change the data statement associ
ated with that key. The data In lines 179-
184 of the BASIC listing COf'responds to the 
characters in the lookup table. It is also 

possible to change characters on the flY,. 
then POKEing the appropriate ASCII code 
Into the proper memory location. By add
ing the table starting address to the ASCII 
code of the original key charactet', you can 
find the memory locations now associ
ated with that key. 

For example, If the BASIC program told 
you that the lookup table starts at 32600 
and you want to change the letter a to m, 

add 32600 to 65, the ASCII code fOf a. If 
you print PEEK (32665), the COfOputer 
should respond with 65. Then POKE 
32665,n , the ASCII code IOf m and you 
should now seem displayed on the screen 
when you press the a key. 

You can also POKE graphic codes 129-
191 into the key locations In ordet' to write 
graphics directly to the screen. Don't be 
surprised, though, If the graphic blocks 
look like BASIC keywOfds when you list a 
program containing them. 

Word Process Problem 

A problem arises when you want to use 
DSK with a machine language program 
such as Electric Pencil or Scrlpslt. The 
conversion program must be patched into 
the keyboard scanning routines of these 
programs, since they do not use the key· 
board scanning software In BASIC ROM. 

To make the keycaps reflect the DSK ar
rangement, it Is easy to pull off the caps 
with a bent paperclip and put them in the 

desired ordet'. If you choose to make vari
ants of the punctuation mar1t placements 
found on the classic DSK, It would be eye
pleasing to buy a set of press-on labels 
the same diameter as the keys. Type the 
exact lettet's, numerals and punctuation 



If you 
just bought 

another 
printer, 
boy are 

~ugonna 

be sorry. 

The Epson MX-SO. It's not just another worked
over rehash of last year's model. It's our top-of
the-line SO-column printer. It' s new. From the 
ground up . And it 's the most revolutionary 
printer to hit the market since Epson invented 
small printers for the 1964 Olympics in Tokyo. 
Don' t take our word for it, though . Compare. 
There simply isn' t a better value in an SO-column 
printer. Period. 

But here's the fact that's going to stand the 
printer world on its ear. The MX-SO sports the 
world 's first disposable print head . After it' s 
printed about 50 million characte rs , you can 
throw it away. Because a new one costs less than 
$30, and the only tool you need to change it is at
tached to the end of your arm. 

Now that's revolutionary, 
but that's only the beginning. 
The MX-SO also prints bidirec
tionally at SO CPS with a logi
cal seeking function to mini
mize print head travel time 

Tllr world 's first dispoSDblr print 
lrffld. It has a lifr txp«lancy of ovn- 50 
million clraractt'Ts, ytt it's so simplt , 
you can clra~rgt i I with ont hand. And it 
costs less /Iran - repeat 1m tha11- $30. 

• 
and maximize throughput. It prints 96 ASCII, 
64 graphic and eight international characters in 
a tack-sharp 9x9 matrix. And it provides a user
defined choice of 40, SO, 66 or 132 columns and 
multiple type fonts. 

We spent three long years developing the 
MX-80 as the first of a revolutionary series of 
Epson MX Printers. We employed the most ad
vanced automatic assembly and machining 
techniques in existence to produce a printer that 
is incredibly versatile, remarkably reliable and 
extraordinarily inexpensive. It's a printer that 
could only come from the world's largest man
ufacturer of print mechanisms: Epson. 

If it sounds like we're proud of the MX-SO, we 
are. Not only does it do things 

-:::;;...- some of the world's most ex
~ pensive printers can' t do, it' ll 

do them for you for less than 
$650. That's right. Under$650. 

And if that isn't revolution
ary, we don't know what is. 

, ... 
EPSON 
EPSON AMERICA, INC. 

2.3844 Hawthorne Boulevard, Torrance, Califo rnia 90505, Telephone (213) 378·2220 
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~~rn·~or~W 
MEMORY EXPANSION 

CHIP SET: e ~~ ~ 
Loweet price ewer on one of our 

most popular products. Now you 
can add eight 16K dynamic RAMs 
to TAS-80" . Apple, Heath H89, Ex
ldy Sorcerer, newer PETs, and 
similar machines. Our chip set 
gives all the performance you 
want at a price you can afford. 
Add S3 for two DIP shunts and 
complete TAS-80" conversion in
structions. At this special price, 
quantities are limited .. . so act 
now! 

• 1,. c • • .. .,..,_.. 01 tf'le 1..,..,., Cotoor• • 

We •lao m•nuf•cture •n extensive 
line of 5-100 products; sH CompuPro 

5-100 bcMirds In person •t finer 
computer stores wortd-wlde. 

TUlliS: Cat res acld ta~ . Allow S"llo tor shtp
ptng, ••cess retunde<l. VISA ' IMaste<card' 
orders ($25 monl call (4151 M2~. 24 
hours. COO OK w•th street acldrus tor UPS. 
Prices good through cover month ot 
mag&z•ne. "'7S 

SUPERIOR SOFTWARE PACKAGES 

FOATHE TRS-80 
DISKBASED • 

SMRAniAM •$79.95 -·-UNOUESTIONABL Y THE BEST 
SMART TERMINAL PACKAGE 
FOR THE TAS-80 

•True Break Key 
•Programmable 'soft' keys 
•Forward/Reverse Scrolling 

Multlpage Display 
•Transmit from Disk File, Screen 

or Buffer 
•Receive to Disk File, Buffer or printer 
•Multi Protocol C8pability 

MNTIL INVINTOfiV 
CONTROl MOD I •$1000 
A COMPREHENSIVE PACKAGE 
FOR MULTI-LOCATION LEASING/ 
RENTAL BUSINESSES. 
•Tracking o f all items by store 

and category 
•Financial and tax depreciation 

schedules 
•Complete reconciliation breakdown 

for purchases, transfers, rentals, 
and returns. 

MICION, INC. eau us for 
10045 Waterford Drive Your Custom 
Ellicott City, MD 21043 Software 
(301) 461·2721 Requirements 
"TAS-80 Is a Trademarlt of Tandy Corp. 

"Type minimum 
pumpkin in QWERTY; 

try it quickly . .. " 
marks on the labels before removing them 
from their backing. Draftsman's fixative 
spray would make the tops of the labels 
almost as long lasting as the manufac
turer's original key caps. It Is also a good 
Idea to attach stick-on labels to the 
key-cap fronts Identifying the original 

QWERTY positions, for use with machine 
language and other programs not written 
with the DSK In mind. 

One possible modification leaves the 
number keys In their numerical order. To 
do this, replace line 178 in the BASIC list· 
lng with the following: 

178 DATA 48.4 .50.aU2.53.S4,56,56,57.58 

Also exchange the 33 and 421n line 1n to 
exchange the exclamation point and as· 
terlsk. The question mark Is now a lower· 
case character, thus making It easier to 
abbreviate print In BASIC programs. 

Prec:tlcable Persuaaton 

When you have your DSK program d• 
bugged and ready for use, consider the 
practicality of using each arrangement. 
Start with QWERTY and type federated. 
Note that all letters are keyed by fingers of 
the left hand. Now press shift zero and try 
the same word In DSK. (Refer to the DSK 
chart, Fig. 2b, but keep the same home
row finger position that you learned for 
QWERTY. Horne-row keys are double-cir· 
cled on the chart for operators who have 
not previously learned the touch system 
of typing.) It will be slow going at first, but 
note how f e d e r a t e d alternates right, 
left, right, left. This Is one of the open se
crets of why DSK Is highly superior. 

Try December In each mode-note the 
difference in feel as you type it In DSK. 
Type minimum pumpkin In QWERTY; try It 
quickly, with as much speed as you can 
muster. Now switch to DSK and, referring 
to the chart, type minimum pumpkin a few 
times slowly, noting how easily it flows on 
the new keyboard. After a doZen t imes, 
you will by typing as fast as you were 
QWERTY style. 

If you haven't become Intrigued by now, 
try copying some plain text first on 
QWERTY, then on DSK. You will find your
self remembering certain placements as 
the e and o without having to refer to the 
chart . You are learning DSK already! 
That's how easy It Is. • 



FROM PROGRAMMA 
HI-RESOLUTION GRAPHICS FOR THE TRS-80~ 

LOWER CASE 
Th~ 80-GRAFIX bolrd includn 
two sets of lo- cat chlractors 

ot no _,jditiONI cost. 

DEMONSTRATION PROGRAMS 
The 80-GRAF IX bolrd is supplied 

with a Chuactor Gonentor softwar~ 
and several demonstretion programs. 

REAL-TIME GRAPHIC GAMES 
With the 80·GRAFIX bolrd you can 
- ito excitinv rtal·t ime games usin9 

BASIC. 

t--.au.tm_, 

n .• 11• I\ \J IL 
(I M II lilt 
rtl\ ... , .. 

r
..r ... 

·-~~· •.. :!·~~ lf ... .. ,, . 
' ., .. , 

I 

m•r•--an '•m wtWIB 

,.~·~e. 

ELECTRONIC DESIGN 
Th~80-GRAFIX bolrd has unlimited 

opplication on Electronic dniQn 
ond Educotion. 

FINALLY, AT LAST ... 
HI· RESOLUTION GRAPHICS i1 IVIil.t>le for your 
TRS.80 computer system. TM 80·GRAFIX board from 
PROGRAMMA International, Inc. gives your TR!HIO high 
resolution cop.t>il itv thot is greater thon tM Commodore 
C8MIPET or""*" the revered APPLE II. 

110-GRAFIX QNH th~ TRS.80 an effective screen of 
384X192 piuts. weous the normal 127X192 for tM 
TR!HIO, 80X50 for tM CBMIPET. or the 280X192 of an 
APPLE II. AI an .ctdtd feature, 80-GRAFIX offers you 
lo- case chlracters at no addit ional cost. Of course. you 
~an also create your own set of up to 64 original chlracters 
using the supplied Character Gtneruor softwar~. 

The 80-GRAFIX board is simple to install lnott that this 
voids your Rad<o Shack wamnty), ond programming is 
done through BASIC. 80-GRAFIX opens up a whole new 
realm of &oftware development and excitement never 
dreomed of for the TRS-801 

EASY INSTALLATION 
The 80·GRAFIX bolrd is simple to 

i"'tall and fit& i"'ide the TRS-80 case. 

80-GRAFIX HI-RESOLUTION 
Fonally, the only ,....n, to protect 

your computer in-tment is to order 
an 80-GRAF IX board TODA VI 

INVERSE VIDEO 
The 80-GRAF IX board allows you to 

do in-sa •ideo to hi91-l i~t your 
screen d<sploys. 

CHARACTER GENERATOR 
The supplied chlracter gtntrator 

softwore allows you to create your 
own character set of up to 

64 original characters. 

GRAPHICS GALORE 
The 80-GRAFIX bolrd and 

the supplied Character Generator 
allow you to become an ortist. 

EXCITEMENT & FUN 
Open up a new realm of software 

development with tM 110-GRAFIX 
board. 

Available exclusiv.,y through PROGRAMMA at the cost of $149.95 
Please check with us for availability prior to ordering 

PROGRAMMA 
INTERNATIONAL, INC. 
3400 Wilshire Blvd. 
Los Angeles, CA 90010 
(213) 384-0579 • 384-1116 • 384-1117 VISA and MASTE RCHARGE accepted 

TRS-80 is a registered trademark of the Tandy Corp. ,... 21 



Part four of a series 

The essence of variables. 

Into the 80's 

fan R. Sinclair 
89 Alexandra Road 
Sible Hedingham 
Halstead, Essex C09 3NP 
England 

Last t ime, you remember we were faced 
with the problem of selecting a pair of 
words at random from our data list, doing it 
by running through a random number of 
items and discarding the ones we didn't 
need. All this effort was necessary because 
we couldn't pick a single word at random 
out of the list. Now we're going to look at a 
method of doing that. 

This method Is a darn sight simpler than 
the name suggests. We READ the data as 
usual, but as each Item is read we label it as 
a string variable, and number the variables. 
When we read off the first animal name, we 
number it as Q$(1), and we make Its answer 
A$(1). Similarly, the next pair become Q$(2) 
and A$(2), the next are Q$(3), A$(3), etc. 

Storing Varia~• 

The computer stores these variables and 
refuses to be confused by any similarities 
between variable names. A$, A1$ and A$(1) 
are three separate variables which will be 
stored in different parts of memory and can 
be called up only if you use the correct ti
tles. 

One advantage of storing words like this 
is that we can retrieve any question or an· 
swer pair without having to sort through a// 
the words. If our random choice comes up 
with the number two, we can then print 
Q$(2), and match the answer at the INPUT 
stage with A$(2). Remember that RND(6) 
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generates the random numbers. 
A set of strings tagged with numbers in 

this way rejoices In the splendid title of an 
array of subscripted string variables. Array 
means a list, and subscripted means that 
we've tagged each item with numbers so 
that we can Identify them. 

My friends, nothing could be easier than 
setting up an array now that you know 
about the FOR ..... NEXT loop. The array 
in Listing 1 starts with the FOR N = 1 TO 6 
statement, which means we start with the 
value of the variable N set to one. The next 
command is READ QS(N), AS(N). This reads 
in the first word of data and assigns it the 
variable name Q$(1), because N Is set to 
one. The next word Is also read and as· 
signed the variable name A$(1). That's the 
first question and answer pair dealt with, so 
the next command Is NEXT. This causes the 
computer to Increase the value it has as
signed to N, and compare it with the limit 
we set at the start, which was six. We've 
just increased N from one to two, so the 
NEXT command moves to the READ com
mand with N set to two. The next two words 
are read, assigned the variable names Q$(2) 
and A$(2), the control returns to the NEXT 
statement, and N is set a three, and com
pared with six. This goes on until N has 
been set to six. At this value, the last pair of 
question and answer words are read in and 
assigned the variable names Q$(6) and 
A$(6), when N is Increased to seven by the 
NEXT step, and the loop is broken because 
seven is greater than six. All the data words 
have been read and converted into an array 
so we can pick them out as we want, using a 
piece of program like the one shown in List
ing 2. 

Dimensioning 

Before you start using tagged variables, 
there's one more instruction you need to 

know. When you set up an array of tagged 
variables, the computer stores the variables 
in one part of its memory and keeps a note 
of them, along with the tags In another part. 
So it can organize this process efficient ly, it 
needs to be told how many tags you might 
use. Might use, notice, not did use. If you 
specify that you might use 50 tags, but use 
only 20, that's all right by the TR5-80, but if 
you specify that you might use 50 and then 
try to use 51, you'll get an error message 
(BS) whenever you try to use the last tag, 
meaning that you haven't reserved enough 
memory spilce. 

The number of tags which you might use 
on a variable is called the d imension of the 
variable. If you're going to enter 12 names, 
assigned to L$ and tagged L$(1), ... L$(12), 
the dimension of L$ is 12. The TRs-80 al
lows you to use dimensions of up to ten on 
any subscripted variable without any extra 
work, but if you are going to use more than 
this number of tags you have to enter the di
mension early In the program, by using the 
DIM (for DIMension) statement. 

DIM L$(12) means that you plan to use a 
subscripted variable L$ with subscript num
bers which do not exceed 12. If your pro
gram has several subscripted variables, you 
don't need to write a separate line of DIM 
for each. For example, you can write DIM 
L$(12), P(20). Make sure that you haven't re
served more memory space than your com
puter has, and make sure that the DIM 
statement comes early In the program, well 
before you are going to use any of these 
subscripted variables. Remember also that 
you can use 0 as a subscript, so you can 
have L$(0), L$(1) ... which lets you have an 
extra subscript without having to reserve 
any more memory. 

Loading the Strings 

Listing 3 allows you enter word pairs 



/an Robertson Sinclair was born in 1932 
in Tayport, Scotland, and educated at Mad
ras College, St. Andrews where, needless to 
say, he played golf. He graduated In 1955 
with a B.Sc at the University of St. Andrews. 
He started writing articles for magazines in 
1964 and began teaching college in 1966. 
His first book, Understanding Electronic 
Components. was published in 1972 (still in 
print) and he Is now working on his thirtieth. 

Writes Sinclair, "I bought a TRS-80 when· 
ever a keyboard became available over here 
(to English TV standards) and have eaten, 
drunk and slept TRS-80 computing ever 
since." 

I. R. Sinclair 

from the keyboard and tag them as sub
scripted variables. As an added refinement, 
the tag number is shown alongside the 
word as you type It in. 

This is a powerful piece of program. It 
starts with FOR N = 1 TO 100. I picked 100 
as an upper limit, but we could have used 
any1hing else. The point of doing this is to 
ensure that we don't put in more words than 
we've allowed for in the DIM statement. 

N Is set to one at the beginning, and the 
PRINT N: command prints a one on· the 
screen, followed by the question mark 
which always goes along with the INPUT 
statement. The semicolon after PRINT N is 
there to make sure that theN and the INPUT 
word are on the same line. You can then 
type a question word, which will be as
signed the variable name of Q$(1). Follow 
this with a comma, and type the answer 
word, A$(1) and ENTER. What happens if 
you forget the comma and then use EN
TER? Disaster, because the two words will 
simply be strung together as a single word 
assigned as Q$(1), and the computer will 
print two query marks to tell you that It's 
waiting for the answer word. The TR5-80 is a 
great little computer, but It can't correct 
your mistakes. If you enter each word sepa
rately, you'll get a single query mark as a 
prompt for the question word, and a double 
query mark as the prompt for the answer 
word. 

The next section of the line Is an IF .. . 
NEXT ... ELSE decision. If Q$(n) is not as
signed to X, then the next value of N is taken 
and another pair of words can be used. If 
the letter X Is Input, the program breaks out 
of the FOR .. . NEXT loop, and makes N 
take a value one less than that assigned to 
It last. In this way you avoid using the value 
X in the program. If, for example, X Is the 
tenth item which you entered, then N is re
duced from ten to nine, because there are 
only nine actual items. We can now pick out 
any pair of words for our program and enter 
them from the keyboard. The idea of sub-

Scanned by Ira Goldklang - www.lrs-BO.com 

scripted string variables (you can have sub
scripted number variables as well, but 
strings are more fun) is useful, but it can be 
extended. 

A Matrix 

Take a look at the program in Listing 4. It 
starts at line 10 with something which is 
new to you, a pair of FOR-NEXT loops to
gether, one inside the other. This is called 
nested, because the first one completely 
surrounds the second one and the second 
the third (If you have one) and so on. There 
are two here, and they are reading what 
looks at first sight to be a single string vari
able, AS. A$, however, is a subscripted 
string variable, and it's not singly sub
scripted like A$(1), but doubly subscripted 
like A$(1, 1). This arrangement of subscripts 
is set up by the use of I and J In the FOR
NEXT loops and makes for very economical 
programming, because in place of question 
string and answer string we simply have AS. 
It's important but difficult to grasp if you've 
never used any1hing like it before, so we'll 
spend some time looking at this one close
ly. 

The first, or outside, loop starts with FOR 
I = 1 TO 4, so that on the first run I is given 
the value one. The program then moves to 
the second FOR Instruction, and sets J at 
one. The READ instruction causes the first 
word of data to be read and labeled as 
A$(1,1) because I = 1 and J = 1. We would 
normally have two separate NEXT state
ments, but in this type of array we can get 
away with the one which is shown, NEXT J ,l, 
which means take the next J if there is one, 
and if there isn't, take the next I. 

Notice that you have to be fussy about 
the order of these variables. The NEXT vari
ables have to be in reverse order from the 
FOR variables, so that if the first FOR uses 
I, then I must be the last variable in the 
NEXT. If you don't do this, your nest has 

holes in it. For example, if we opened with 
FOR X = 1 to 5: FOR Y = 1 to 4: FOR Z = 1 
to 2, we would have to finish with NEXT 
Z,Y,X. 

So far we have read the data word 
HORSE and assigned It as A$(1 ,1). We then 
take the next J, keeping I at one, and so 
making J = 2. The next word, FOAL, is as· 
signed the string coding A$(1,2). Starting to 
look Interesting? 

We're out of J's now, so the next I is 
taken, and I now has the value of two. This 
t ime around, with I = 2 and J = 1 (because 
we started back at the FOR J = 1 to 2 
again), we'll read PIG and assign it as 
A$(2, 1). The inner loop will then cause PIG
LET to be read, and assigned as A$(2,2). In 
fact we're assigning four sets of two words 
when the program has run. If you like a more 
abstract descript ion, it's four lines of ani
mals with two columns, one for parents, the 
other for the young. Mathematicians (may 
they be preserved ... preferably in aspic) 
call this arrangement a matrix. 

The nicest thing about a matrix of this 
sort Is that it's easy to make neat arrange
ments. Line 30 gives you some idea of what 
can be done. Starling with the FOR state
ments which set up the matrix arrange
ment, it uses J in a PRINTTAB() statement 
to space the two columns of words neatly 
on the video screen. The semicolon after 
the AS(I,J), makes sure that the young ani
mal's name get printed in the same line as 
the old one. Follow this up with a separate 
PRINT command between the NEXT J and 
the NEXT I, or the computer will try to print 
everything on the same line, and fail miser
ably. It seems a shame to abandon that 
NEXT J ,l already, but the resu lts are quite 
sat isfying. Run it and see! 

Cutting Strings 

And now, as they say, for something dif
ferent. Remember, a month or so ago, when 
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Presenting: 

STEL~AR. 
ADV£1:"' oRE . -

. .· 

~ ~ gdaxy ond fkP me. 
deody Kyn:»cms h rhls reokl~ graphic 
~ w..-. scund. Trawling through me. 
c051Tl05. you "<Mil en<:OU'l~solor ~ms 
wtm abillng planets, Kyraxa~ c:teod
nouc;tls wtlictl lou'ldl smoll@r ~. 
foniOSrlc alien~ blod< holes and 
olhef ~ phenornel10. Land on 
plc::lneis wtlictl rT'Co/ conroln allen bases 
or cities. Fast Machine Longua~ 
9fOPhics and opllonaii!M prltWr cx.tput 
~Included. 
16K l.ellel N tope: $14.95. J2K Disk: 
519.95. ~ Check, M.O .. VISO, 

M.C NY ~rs 7% tax. 
I' FREE CATALOG OF TR.~:-IIfl·•• 

PROGRAMS AVA/LA 

... 471 

MODEL II 

DISASSEMBLER 
PACKAGE 

INCLUDES: 
1. DINanmblef·ll 
2. Hex rnemory dump program 
3. ASCII rnemory ctum., program 
4. Documentation 

Dump memory using the HEX MEMORY 
DUMP program. Annotate obvious non
Z80 code areas on the hex dump print
out Next run the ASCII MEMORY DUMP 
program several times using various bit 
options (fully explained in documenta· 
tlon). Review these ASCII printouts and 
annotate the hex printout with areas 
that are Engllgh intell igible. Now run 
DISASSEMBLER-II. VIola! Now you have 
it! Learn all about TRSOOS, BASlC, DE
BUG or any other machine code pro
gram in RAM_ All programs in the disas
sembler package can be initiated and/or 
18fminated at any memory location 
(0 000 - FFFF ) . 
Documentation includes lnfort'Tilltion 
concerning memory locations for printer 
parameters. You will learn how to initial· 
ize the printer lrom BASIC without the 
nuisance entries required by the TRS
DOS FORMS comt'Tillnd. In fact, this 
package provides a basic tool which 
could allow you to mast8f your TRS-80. 
MODEL II. Package price-$49.95. Per
sonal checks, money ord8fs or cer1ified 
checks. No bank cards. 

QUALITY PRODUCTS 
FROM ... 472 

:·: "'OtllHWESl r. 1 I CliO sOlUliOMI. _ 

P 0 60X ~ • POATL.AHO, OR 17123 • 1503) 620-1132 

. rRS 8() IS a Trademar~ ot Tand~ Corp 
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588 FOR N=1T06:READ Q$(N),A$(N):NEXT 
518 FOR N•1 TO 6:PRINT Q$(N),A$(N):NEXT 

Program Listing 1 

158 DATA.LION•,•PRIDE•,•WHALE•,•scHOOL•,•F ISH• ,•sHOAL•, 
•sHEEP •, •FLOCK •, •cO\-IS •, •HERD •, •GEESE •, •GAGGL E• 

499 REM INT088'S FIG.4.2 
588 FOR N=1T06:READ Q$(N),A$(N):NEXT 
519 R=RND(6):PRINT Q$(R) 

Program Listing 2 

19 DIM Q$(199),A$(188) 
28 FOR N=1T0198:PRINT N•.•;:INPUT Q$(N),A$(N) :IF Q$(N)< 

>•x• THEN NEXT ELSE N•N-1 
38 FOR Yz1TO N:PRINT Q$(Y),A$(Y) :NEXT 

Program Listing 3 

19 DIM A$(6,6):FOR I•1T04:FOR J•lT02:READ A$(I,J):NEXT 
J,I 

29 DATA •uoRsE•,•FOAL•,•piG•,•piGLET•,•DOG•,•puppy•,•co 
w•, •CALF• 

38 FOR I•1T04:FOR J•1T02:PRINTTAB(28*J)A$(I,J);:NEXT J: 
PRINT:NEXT I 

Program Listing 4 

18 DIM L$(58):FOR Nz1TOS:INPUT L$(N):NEXT 
189 REM INTO 88'S FIG 4.5 FAULTY EXAMPLE 
119 FOR N•1T059:IF LEFT$(L$(N),1)<>•D•THEN NEXT 
129 PRINT L$(N):NEXT 

Program Listing 5 

19 DIM L$(51):FOR N=1TOS:INPUT L$(N):NEXT 
188 REM INTO 88'S FIG 4 : 6 
118 FOR N•1T058:IF LEFT$(L$(N),1)••D• THEN PRINT L$(N): 

NEXT:ELSE NEXT 

Program Listing 6 

18 DIM A$(51):FOR N• 1T058:READ A$(N):NEXT 
28 INPUT •suRNAME•; X$ 
38 L• LEN (X$) 
48 FOR N•lTOSI:IF X$<>RIGHT$(A$(N),L) THEN NEXT ELSE PR 

INT VAL(A$(N)) 
58 DATA •217467893JOHN DOE•,•2179322184TIM BUCK• :REM Y 

OU NEED A TOTAL OF FIFTY ENTRIES! 

Program Listing 7 

learning to recognize a string, using instruc· 
lions like IF AS = PS THEN ... ? One of the 
hazards of that type of recognition is that if 
you print one of these string variable words 
with a space or a misspelling, the computer 
simply won't recognize it. We're now going 

to look at ways around that problem, mak
ing use of three very powerful string selec
tion instructions, LEFTS, RIGHTS, and 
MID$. Let's take 'em slowly, one by one. 

LEFTS, as its name suggests, selects the 
left part of a string. You have to specify 



• Let the computer write rour .. ._lc" 
proaram tor roul 

• Dr•w plcturM, INIIIIMited tlguraa, ...._ 
tonn.l 

• C....te • library of dlapl•r formal 
• Produce "Commercl•l" gracleeoftw•rel 

.. ......., . ..... . 

• • 

The ~ CUBOJ is a Revolutionary Family of Products which 
provodes a dramatic new method of reproducing drawings and displays 
that you create on your screen. It makes both simple displays and 
complex interactive data input forms. It stores a "BASIC PROGRAM" 
on disk (or tape) ready lor you to execute alone or as a subroutine It 
produces screens in both standard or wide screen. 

It is available lor any level2. t6Kor larger system withtapeordisk. 
An optoonal version is now available which creates an assembly 
language program. 

Be sure to pick out the system that tits your present needs and 
order it today. You may upgrade your original copy by paying the 
d ifference and a moderate service charge. 

IIAQIC CURSOR PROGRAMS 
THE MAGIC CURSOR allows you to easily create screens (including 
graphics) on your video. A powerful command then generates the 
BASIC onstructions to recreate the screen. For the first lime. a program 
lor automatic generation of video display forms. (16K Tape or 
Dosk) ..... .. ... .. .... $24.15• 

TH£ MAGIC CURSOR I additionally makes sophosticated Data Entry 
and Dosplay easy. Woth Magoc Cursor I you define the Data Entry or 
Display fields directly on your screen. The definition commands 
generate the BASIC instructions to implement the Data Entry and 
Display. The Magoc Cursor I has commands which move. center. and 
duplicate blocks of graphocal or alpha/numeroc d osplays. You catl even 
JUStify text. (16K Tape Only) . . . ....... $711.15• 

THE MAGIC CURSOR II adds the power to wrote animated games 
easily on BASIC. The Magoc Cursor II allows you to reload prevoous 
screens either !rom memory or from Oosk. You can then modify them 
and store either the moelofoed screen or only the ctlanges (32K Disk 
Only) $H.II5• 

THE MAGIC CURSOR Ill w oll oe avaolable soon for the new Model II 
Computer (32K One or more Dosk) $14!1.15 • 

THE MAGIC CURSOR IV provo des the features of Magoc Cursor II but 
stores an assembly language program (32K Dosk Only) $!19.95. 

WRITE FOR OUR COMPLETE 
SOFTWARE CATALOG!! 

A Monitor/Trace program with versions for 
Model I, Model II and Model Ill. 

Trace-80 Till * 
TMCl-tO leta you obMrve the inner working of a rnechlne 

language program. It allows you to run a mecl'llne languege program In 
llow motion 8fld w.tch the tcrMn. You can stop execution at .-.y time 
and examine the current instruction mnemonic and all regiater 
contents. You can execute your program .-.d watch each inatructlon 
mnemonic and regiater contents lm to the scr•n In placa of normal 
acreen diaplay. 

If you have a printer. TMCI-10 allows you to execute your 
program in 11ow motion and watch the screen while your printer 
simultaneously prints the machine code being executed. the memory 
location and the inatructlon mnemonic along with the current register 
contents. 

You c.-. execute a machine ian~ program in llow motion, 
freeze the action, examine and/or chMige memory, examine and/or 
change reglater contenta and then continue the slow motion. You can 
speed up pest common routi~ 8fld stow down to examine other 
routi~ in detail or operate in single step mocle . 

TRACl-10 allows you to trece ROM as well as RAM becauae 
instructions ere emulated in a special execution butter. 

I'EA 'J\JMI: 
• For both beginner and advanced programmer. 
• Mont than 20 comm.-.ds. 
• Trace-80 is written in rnechine language. 
* Trecee both ROM and RAM. 
• Level If or Mod I Disk operation. 
* Model II Diak version available. 
• Optionally prints only ''Transfer and Control" instructions. 
• Full speed, llow speed or freeze execution modes. 
• Memory can be displayed/modified. 
• Register contents c.-. be displayed/modified. 
• Hex, ASCII and mnemonic display modes. 
• Abreviated or full printer format. 
• Serial printer output if de&irad. 
• Option of normal screen display. memory diSplay. trece display or 

clear screen. 
• Learn assembly language programming as well as machine coding 

by watching actual code execution and see assembly language 
mnemonic. 

PARTIAL LIST OF COMMANDS: Load disll file, Trace, Slow Motion 
Execution, Full Speed Execution, Freeze Action, Single Instruction 
Execution, Examine and/or Display memory, Examine and/or Oiaplay 
Register Contenta, Enable/Disable Screen. Enable/Disable Printer. 
Aacii or Hex Display, Full Screen Memory Display, Line Printer 
Commands, etc. 

TRACE-80/MOD-1 & MOD-Ill (for Level II or DOS) .. $29.95• 
Supplied on tape with 3 versions (16K, 32K or 48K) and 
complete manual. 
TRACE-80/MOD-11 . ... .. . .. . . . ...... . . ...... . . . . . . $49.95• 

The Restauranteur's Consultant 
Thos food and beverage management tool dramatocally reduces 

the human !actors on food cost analysos. Those tasks required to 
eflectovely operate any restaurant or food servoce business. Over a half 
Clozen reports give uniform. accurate and up to the minute onlormatoon 
for profitability. Anel. hanellong of Claoly cost changes requores on ly 
m inutes per week onstead of hours. because the Consultant makes all 
the necessary conversions from your case proces. Reports onc luele 
1. Menu Recopes. 5 Food Cost Summary . 
2. lngredoent Lostong. 6 Input Data Sheets 
3. Supplier Master File 7 Batch Update 
4 Complete Lostong of Fooel Cost Analysos 
Mod I or Mod Il l, 32K. 2 Dosk. Pronter or Mod II . . .$750.00• 

Call 7l3 '474~ 2484 or o rcer by mat I Master Cnarge V•sa. Cert1f1eo Check or Money 
Oroer accepteo Persona, Cnecks reQu•re 14 aays 10 clear C 0 0 or collet... ! calls 
not acceoteo Software guarameeo tor repl acement only Pnces subJeCt to cnange 
w•tnout notice Some p rograms supplte<l on cassette taoe For <li S ~ ver.itons tl'lt· 

cassette- suppl u~o 'N tll auwmat•cauy create a O•Sk ftle 

'Trademark of Rad•o Shack. a Tanely Co 
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which string you want a chunk selected 
from, and how many letters you want to 
take. For example, suppose we have the in
struction LEFTS (A$,3). Whatever word is 
used as AS, the Instruction will select the 
first three letters on the left hand side. If AS 
= "HORSE", then LEFTS(AS,3) gives HOR. 
AS is not affected by this, It Is still HORSE. If 
you had spelled It as HORRES, the comput
er won't care if it has been instructed to 
look only at the first three letters. RIGHTS 
does the same sort of thing. Suppose we 

have the instruction RIGHTS(AS,3) and A$ 
= RABBIT". This time BIT is selected from 
the word, and A$ is still RABBIT. LEFTS and 
RIGHTS do not delete letters from words, 
they simple select which letters can be 
used for other purposes. 

LEFTS and RIGHTS are useful weapons, 
but MID$ is a real missile. To use MID$, 
specify what string you want to operate on, 
at which letter you want to start, and how 
many letters you want to select. Suppose 
we take MIDS(AS,2,3). If A$ = ANTELOPE 

SIRIUS SO+ 

·-..--~·~ 
·=~AMANTY • -..-1~· 11/2"4 
• llltalble Olnely--• ...,..,, .. ., __ ...,,.ss --
IIPI 51152 & 91/92 
STATE-OF-THE-ART 
DISK DRIVES 
•Fall_,__~ 

. E.ocUIW=OIIIiJn • IAWQue Dootl -
• AlliiOilt I I I s,-:::,. =====d--

MPII1 (Silogll Hlld/40 nella) 
125KmOIC llylll ~ DIMily•. 
... ..... ..... ... .. ..... ... ...... 
...u (Doll! HlldiiO IIICb (40/lldf'' 
25CJIU5CD( .. $lntiiiDNIIo DIMily• • 

...... ..... .,.. 
... t1 (Siogll HlldiiO llleb) 

~--~~ 
.... (Do111HIIdl180ndosl-l l 
51101U10001C llylll Siogii/OMII ~· . 
................ .... 

MPI TectlnicaiMRIII ....... --
• ·lkllonnlllld dD 

.... 17 

SIRIUS 
SYSTEMS 
7528 Oak Rodge ~IIY 
Knoxvole. T....- 37921 

save up to 10% with these SIRIUS Packages! 
IIEWDOSIIO. SIMJS 10+3 . ... T• DIM 1:11111 . 
IIEWDOSIIO. SIIIUS 10-4. n T• Drill 1:11111 . . . 
IIEWDOSIIO. T• (2) SIIWS IO+H . T• Drill 1:11111 
IIEWDOSIIO. T• (2) SINUS 10+4's. T• Drill 1:11111 

OUME~ 
DataTrakl 
8" Disk Drtve 
DOUBLE SIDEDI 
DOUBLE DENSrTY! 

$57415 
Hiall ,.,._ DMII s.! 011111'' 01111 
DIM • Single or Double~ • Door Loct. 
llld Wilt Prollc:IIIICI.UOED1 • ...... DC 
Yaftlgo nalllqllind. Law,_.~ 

• FASTI:Jmo..--~ 
. ,_._ __ _ 
• 5I-*"' Heedl..oed ~ 

OUIIf DIDT1111 I . . . . . . . . 117 • .• 
CZ/1141-t 

OUIIf Tldll*:ll- .. . .. .. .. . ... 

Coolllctor. s.t #3 lAC: .IIC: .' . ~.,., 
~Sei#4IACnDCI .. ... .a.• 

.... IDUI 
.. 17 ... 
.S1a..tl 

.... ........... S13all 

TO ORDER CALL (615) 693-6583 
Phone Orders Aa:epted 9AM·7PM (ESn Mon-Fri 
We aa:epiiiC. VISA. AE.. COO (requires~ Check. c-..·s 018d< 
or Cash) and Oledla ~Checks requn 14 cays 10 deer). Stti'PWG 
AND HANDUNG: $7.00 ~ Floppv Disk D1Mt or 80 • lloblAe • 5% lor Olher 
ll8m5 (~-=- wo1 be Allundedl • FGNign Ordwl add 10'tolor ~ 
& Handling. P..,..,.,..., U.S. OJmlt>Cf. T..-.- ,_,.,....add 6"o Sales 
Tax • VOl.UMt: OlllCOUfTS AVALABLE 
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the value of the MIDS(A$2,3) is NTE-the se
lection starts with the second letter and 
takes in three letters. 

Suppose we have a list of names stored 
as subscripted string variables, LS(N), 
which means L$(1), L$(2), L$(3) and so on. 
How many of these names start with the let· 
ter D? No, don't sit there and count them, 
write a program! Something along the lines 
of Listing 5 might suit us very well, assum
ing we've used a program to read in 50 
names (is your telephone index up to date?). 
For each value of N, the string name has its 
first letter compared to D. If the string 
doesn't start with aD, the next one is taken, 
but if it does, line 120 commands a printout 
of the name before gOing to the next one. 
We can have two commands of NEXT. This 
can get us into trouble if the last name does 
not start with D, because in line 110, the 
FOR . . . NEXT loop will end, and line 120will 
then print LS(N), which we don't need, and 
asks for the NEXT again. This could cause 
an error report (BS), meaning that we have 
exceeded the dimensions we asked for. 

Listing 6 shows a neater and flawless 
method of sorting out these D's. The IF 
statement sorts out the D's and prints the 
string, and the ELSE causes the NEXT N to 
be selected if there isn't aD around. The di· 
mansion is chosen to allow the NEXT com· 
mand to take N to 51 without causing an er· 
ror message. Now how about selecting all 
the phone numbers which have the same 
area code? Let's suppose we have 50 num
bers stored in an array K(N). Not KS? Tough 
luck, you can't do it. All these string com
mands operate only on strings, not on num
bers, which Is why so many programs store 
numbers in string form by simply entering 
them as strings. STRS converts any number 
variable into a string variable. For example, 
if we have the statement KS just as 
thoroughly as if we had written KS = "234" 
in the first place. If we have 50 number 
variables, K(1) through K(50), you just add 
the line: 

FOR N • 1 TO 50: KS(N) • STR$(K(NH . 

Watch the double set of brackets, be
cause if you miss one, you'll get the SN er· 
ror message. Now that you've got your 
phone numbers in the form of a subscripted 
string variable array (gives you a feeling of 
power just to say It!) you can pick off the 
area codes by using 

AS • LEFT1 (I(S(N).JI 

Once again, we have brackets within 
brackets, and you have to be sure that 
you've included all of the brackets. 



11AS it happens, you often want to do things 
with numbers which you can't do with strings . .. " 

Packing Strlnga typing of DOE had better match exactly 
Suppose you stored each name and num- with the DOE which you have stored in the 

ber together in one string as KS(N). Quite a data line! 
savings in memory is gained by doing this, In line 30, L = LEN(X), X$ is the st ring 
because there's only one string to store for variable assigned to the name you typed at 
each name/number, Instead of a separate the INPUT stage, and LEN means, measure 

line 40, by sett ing a variable L equal to the 
length of the name string X, and then find 
AIGHTS(A$(N),L). We could equally easily 
have saved a line by writ ing in line 40: 

RIGHTS(AS(N).LEN(X$)) 

pair of strings or a string and a number. how many characters are in this string. The 
How do we separate them so that we can answer here is three. If we know how many making sure not to leave out any of the 
print out something that looks rather more characters are in the surname, and that the brackets. It 's a useful feature of our BASIC 
civilized than JOHN w DOE 2141673802? surname is at the right hand side of the that we can use expressions like LEN(XS), 
One neat and simple method makes use of ,......s_t_r_in_g_, _w_e_c_a_n_p_ic_k_t_h_e_s_u_r_na_m_e_o_u_t_o_f_A_s_~_· n __ a_s_w_e_l_l a_s_s_im_p_le_n_u_m_be_rs_a_n_d_v_a_r_ia_b_le_s_in 
the statement VAL. 

VAL means-find the number value in· 
side a string. It's usually used when a num
ber has been converted into a string by us
ing STRS and you now want to convert back. 
As it happens, you often want to do things 
with numbers which you can't do with 
strings, like mult iplication, division and 
subtraction, for example. Addition is a bit 
different, and we'll be looking at what hap· 
pens when we use the + sign on strings in a 
moment. 

Many computers use VAL just for con· 
verting a number string back to a number, 
but the TRS-80 BASIC goes one better. If 
you have a string which starts with a num
ber, like 1024 SUNRISE AVENUE, you can 
extract the number out of the string by us
ing VAL. If, for example, you run the little 
program: 

•A trad e mat k o f t h e Tand y Coroorat ion 

10 AS = " 1024 SUNRISE AVENUE" 
20 PRINT VAUAS) 

What is printed out is 1024, the number 
which the VAL statement finds at the start 
of the string. VAL can only find a number at 
the start of a string, however. If you have A$ 
= JOHN DOE 2174267803, then VAL(A$) is 
zero, because the number follows the let· 
ters. 

A year ago, when nobody had ever 
heard of me, I said these disks could turn 
a TBS-80* into a serious computer. 

This doesn't prevent you from writing 
your own routine, using MID$(A$,N,1) to 
strip characters off the string one by one 
and test their ASCII codes to find if they are 
numbers. The ASCII codes for numbers are 
48 through 57, so you could detect numbers 
anywhere in the string and print them out. 

To spearate numbers from names by us
ing VAL, we have to place the number first, 
coding our number/name in the form of 
2172677803JOHN DOE. 

Listing 7 assumes that you have a set of 
data lines which contain your telephone 
number and name strings. Line 10 is 
straightforward-we are just reading each 
item and labeling It as a string array AS(N), 
allowing for 50 Items. If you don't want to try 
50 for starters, make it two and use just the 
data in line 50. 

Line 20 asks for the surname of the per-
son whose number you want typed. From 
what you know of computers by now, you 
should not be surprised to learn that your 

Now they tell me I'm "the standard 
of the industry." 
l"m Irwin Taranto. a nd times have changed . 

In t he first twelve mont hs, almost a thou · 
sand bus inesses put me to the test. 

You can buy my TRS·80 s ystems all over the 
country-doze ns of companies sell them. Some 
are my dealers. some aren't . And this c reates 
a new set of proble ms . 

You s ee. learning to use a compute r - a ny 
computer- is like learning anything else. It 
takes some getting used to. If you sit down 
with a compute r p rogram and the ma nual and 
try to figure it o ut all by yourself. you'll prob· 
ably just g ive up and feel you 've been had. 

You have to hang in there for a month. 
make a few phone calls. and have somebody 
who really understand s t he syste m help you 
work it o ut. 

That 's why I s t ill ans wer the phone. And 
why, I guess. people say all those nice things. 

The Model I •ystem• 
So far. I have six system s for the Model I . at 
$99.95 eac h. plus $20 each for the books whe re 
required. For t he Ca sh Journal op t io n on t he 
General Ledger, add another $50. 

Accounts Payable 
Accounts Receivable 
Invoicing 
Gene ral Ledge r (Cash Journa l opt ional) 
Payroll 
Inventory Control 

And the Model II program• 
Some brand ne w. highly-sophistiCated 
progra ms for the TRS-80 Model II. at $249.95 
each. plus $20 for the book where required. 

Gene ra l Ledger /Cas h Jou rnal 
Accounts Payable/Purc hase Order 
Accounts Receivable / Invoicing 
Payroll /Job Costing 

For t he Model I programs. you can tell us 
what you need in a letter or by phone . You get 
t he disk and all t he instructions you need . Any 
problems. Just call me. 

For the Model II programs, I ask you to fill 
out a questionnaire b e fore I send you any 
materials. The systems have so much flexibil· 
ity we t ailor them to your needs. 

That w ay, I make s ure you get a system that 
works. If you have any doubts about that . I'll 
give you the names of some people in your area 
who've already bee n through the process. 

Let tb§m tell you whether I really deserve 
that fancy new reputatio n. 

~·5 Taranto 
& ASSOCIATES. INC 

121 Paul Dnve, San Rafael CA 94903 • (4151 472·2670. 
Add $4.00 per order for hand ling 6% sales ta x m 
Cah forma only. Master Charge. Visa. C.O. D 



• • SPECIAL • • SPECIAL • • 
TRS-80 ADD ON DRIVES 
IMMEDIATE DELIVERY 

SINGLE SIDED $225.00 
DOUBLE SIDED $345.00 

COMPLETE SYSTEMS 
SINGLE SIDED $365.00 
DOUBLE SIDED $485.00 

INCLUDES: 
MINI DISK DRIVE 
FUSED POWER SUPPLY 
VENTED CABINET 
CABLE 
90 DAY WARRANTY 
FACTORY ASSEMBLED 
FACTORY TESTED 

THESE ARE NEW 5" FD's 

2 INTERFACE, INC ...-241 

I 
20932 CANTARA ST 
CANOGA PARK, CA 81304 
(213) 341-7914 

VISA AND MASTER CHARGE ACCEPTED 

''- ~"ljt~-
"i§f: · . . i~~ COMpUtet~ 

...... ' ' /'i • Gcambllf'l 
. -~ ... -.... 

PRESENTS:\·.._,_ MG ....... . 
Pllllllllln 
Ha.ICIPPI. 
DEIICE I 
A 16K BASIC PROGRAM FOR: 

..aEIICE Ha.ICIPPI. 
ThiS amazong program was wrinen by ~ professional software 

consultant to TRW Spice Systems and is lleinq rntroduced '!'flhe 
publrshers ol Computersand Gamblono Maoazone " PHD-I ' iS a 
large complex basic p<ogram reqoinng a lull 16K. II os CMelully 
human lietored lor easy use. PHD-1 is a comprehenswe hO<se 
rieong system lor SPOiling overlays on thoroughbred sprint races 
(less than 1 mote) You somply SIIIIOWn Wllh your computer ilnd 
the Racong Form the night before the riiCI ilnd illlS- S or 6 
Que5tions abOUt each horse's past performance. Your computer 
then accurately predicts the win p<ollabihly ilnd oclds·line lor 
each horse allowing you to spol overlaid horses wh~e at the IriCk 
The users rNnual contaons a complete explarliltoon ot overlay bel· 
t1ng 

Statistocs tor thousands ol horses were used to develOp thiS 
nandocappong system The ~ ot the manual contaons a 
delalled tab run ol a 100 consecutr.e riiCI system -kout show· 
rng an ....._ 45% ,..... '*"' (4SC lor uch $1.00 
wagered). A g<aph is also onclueled "-'"9 PHD-I'S Close Iilio 
the Ideal p<edicled p<obabilrty VS actual Win pertenlilge CIJMI. 

This p<og<am features· 0 Win p<obabihty and oclds lor uch 
horse 0 Verilicatoon display ol each horse's J)Mamelers priOr to 
entry for easy error correctoon 0 Bubble-sort routine lor liN! 
display OFitdily lor kne printer output 0 Cassene ARCHIVE 
routine to store PHD-l's output lor later wtys;s 0 Complete 
users manual 

The user's rNnual may be ordered seperalely lor your purusal 
tor $7.95 and will be credited it you purchase PH0-1 
rtt0-1 u .. · ...... ..,. ,. c.u.. tw; 

~t=t· ... ~ ls,.dly lftll), . . $2U5 

19
• Mike checks paylble 10. ca. res. add 6% 

v- • JOE COMPUT£11 
nm v...aw .. s.111 F . .....,. ~e. tA 11314 

"8£ A WINNER: Gel on the ~sand Gambling Products 
Magaz.,. rnaiNng kst lor $3.00 and rllaliw iMitable back issues. 
tTRS-80 is a feQISteredtrMJetNrk of TanrJy Ccrpora!KXI. 
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10 INPUT •NUMBER BETWEEN 1 AND 25, PLEASE•;N$ 
20 NS=·e·+N$ 
30 N$=RIGHT$(N$,2) 
40 PRINT N$:GOT010 

Program Listing 8 

10 IF LEFT$(A$,2)=LEFT$(L$(N),2) OR RIGHT$(A$,2)=RIGHT$ 
(L$(N),2) THEN PRINT •coRRECT, WELL DONE!" 

Prog.r6 •n Listing 9 

10 CLS:PRINTTAB(23).THIS IS THE TITLE" 
20 PRINTTAB(23)•••=• •= =•= ==:==· 

Program Listing 10 

19 CLS:PRINTTAB(2l)•THIS IS ANOTHER TITLE• 
29 PRINT TAB(21) STRING$(21,42) 

Program Listing 11 

18 CLS:PRINT:PRINT 
28 PRINT CHR$(23)TAB(12).TITLE• 
38 PRINTTAB(l2)STRING$(5,42) 
48 FOR N•1T01900:NEXT 
50 PRINT CHR$(28):PRINT@384,•NEXT LINE OF MESSAGE• 

Program Listing 12 

18 POKE 16445,8 
28 PRINT.HAPPY BIRTHDAYt•:FOR N•1T01000:NEXT 
38 POKE 16445,0 
40 PRINT •TO YOU •••• • 

Program Listing 13 

the RIGHTS, LEFT$, MID$ and other expres
sions. 

In line 40 each item of data is examined, 
and the correct number of letters on the 
right hand side is stripped off to compare 
with X$, which might be DOE. If the last 
three letters are not DOE, then the next 
string is taken, and if the last three match 
up, the final part of line 40 instructs the 
computer to print the telephone number by 
taking VAL(A$(N). 

Here's another use for RIGHT$. Suppose 
you have a set of numbers which lie be
tween one and 25, and you want to put them 
into string form so that each has two digits, 
like 21, 01, 18, 06 ... If you write numbers in 
this way, you can put them into a string and 
get them back easily, because you always 
want the same number of characters back, 
two in this example. If you had these at the 
end of a string, you could use RIGHTS 

(A$(N),2), for example. 
Listing 8 shows how this operation of 

padding numbers out can be achieved. The 
number in this example is typed in as an an
swer to the INPUT query, and we take the 
chance to assign it to a string variable, N$. 
In line 20, we redefine N$ as being equal to 
one space plus the old value of N$. When 
we use a + sign with two string quantities, 
the quantities are simply run together, or 
concatenated. If we had typed N$ = "•" + 
N$, then with N$ = "2", the result would be 
*2. As it is, line 20 uses a zero between 
quote marks so that the new N$ consists of 
the number we read in with a zero in front of 
it. 

In line 30, we define another N$, this time 
the RIGHT$ of theN$ with a zero in front. If 
that N$ were 02, the RIGHTS will give 02, but 
if N$ were 021 , RIGHT$ would give just 21. 
Either way, the number consists of just two 



PROFESSIONAL HALF A MILLION TAX RETURNS CAN'T BE WRONG! 
(OR THEY HAD BETTER NOT BE) 

INCOME TAX SYSTEM 
FOR TRS 80* MODEL I OR II 

Our system, which prepared 500,000 1979 returns, features the following: 

1. Full interactive user control, In tax-form language only, line-by-line. 

2. Screen display of full 1040 and all schedules, prior to printout. 

3. Change of a single amount item automatically changes and re-computes entire 
return. 

4. All printout formats IRS and state approved. 

5. Stores Preparer's Identification for automatic printing at bottom of page 2. 

6. Built-in Validation Check tests entire system, hardware and software. 

7. Special Printer Adjustment routines, Line Length, etc. 

8. Selection of closed or open output formats-for standard Form 1 040 or open 
name-box types. 

9. Software control of text position on page. Makes forms-alignment simple. Permits 
use with non-adjustable printers. 

10. Fills in pre-printed Forms or you can use overlays. Your choice. 

11 . Automatically computes: Tax - SOl Overpayment - Wages Total from W-2's -
Earned Income Credit - Income Averaging - Maximum/Minimum Tax - Least 
Tax Method - All Percentage of Income Limitations - All Fixed Limitations - many, 
many more. 

12. Full support through the tax season - no charge. 

13. Inexpensive yearly updates in accordance with tax-law changes. 

14. Modular construction - lets you order only the type and size system you need. 

PRICING STARTS AT $189.95 (1040 & SCHEDULE A) 
25-PAGE DESCRIPTIVE MANUAL $7.50 (Refunded on Order) 
MINIMUM SYSTEM REQUIRED: MODEL I, 32K, 1 DISK DRIVE 

' TRS-80 IS A TRADEMARK OF TANDY CORP. 

CONTRACT SERVICES ASSOCIATES ., ,o 
706 SOUTH EUCLID ANAHEIM, CA 92802 

TELEPHONE (714) 635·4055 
* * * 20 YEARS OF SERVICE* * * 
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characters, and can be selected again by 
picking off two characters from the string 
we put it in. Both words and numbers can be 
padded out in this way to a standard size 
(two characters, 10, 20, whatever you like so 
long as it doesn't exceed 255) so that they 
can be easily selected again. 

One small problem arises here. If you 
have converted a number into a string by us· 
ing STRS(number), the computer will auto
matically put a space in front of the number 
to make room for a negative sign if one is 
needed. That way, if you use STR$(5), you 
get a string which is two characters long, 
and STR$(50) is three characters long, 
though STR$(- 50) is also three characters 
long. If this might cause problems, one way 
out of it is to use RIGHTS. To pad out to two 
characters we use: 

Your numbers will be two-character strings 
no matter what STR$ has done to them, but 
watch out for negative numbers! 

Time to leave the LEFT, RIGHT, MID busi
ness, and look at other things, but before 
we do, look at Listing 9. 

This is one answer to the word recogni· 
l ion part of a mailing list program. If you 
have the first two letters correct , the com
parison is good enough. You have to use 
this type of recognition carefully, however, 
because if you have two names which start 
with the same letters, like ANT or ANTE
LOPE, the computer doesn't know the dif· 
terence. In fact, the monkey, donkey prob
lem is the worst you're likely to get! 

Presentation 

How do you underline a word you have 
printed on the screen? 

There's no way of underlining on the 
same line as the letters of the word, but if 
there is space on the next line (make space) 
the problem has a solution. Listing 10 
shows one solution-the title words are 
printed, and, on the next line, using quota
tion marks, type the characters of underlin
Ing. The equality sign and the asterisk are 
useful for this job. Big BASIC, however, of
fers a lazy way of underlining in the form of 
the STRINGS function. STRINGS is a state
ment which instructs the computer to print 
identical characters. 

There are two ways of specifying which 
characters we want string together. II we 
type in: 

PRINT STRING5(24."" = ") 

the computer will print a string of 24 equali· 
ty sign. Similarly, PRINTTAB(20)STRINGS 
(24,"A") will produce a row ol24 A's starting 

80 • 80 Microcomputlng, Dftcember 1980 

11Who is this ASCII, you ask me? 
It stands for American Standard Code for 

Information Interchanges, and it's a number
code method of transmitting characters. 

at tabulator position 20. Another way 
makes use of the ASCII codes for the num· 
bers, letters and characters. 

Who is this ASCII, you ask me? It stands 
lor American Standard Code for Informa
tion Interchange, and it's a number-code 
method of transmitting characters. 

How do you lind the ASCII code lor a 
character? The hard way Is to look it up in 
the TRS-80 manual. The easy way is to ask 
the computer. PRINT ASC(" . ") will bring up 
the code which represents the asterisk. We 
can easily find other codes. 

The character which is represented by 
ASCII code 128 is a blank. It's not the same 
blank as the one which is represented by 
ASCII 32. It's possible to have two different 
blanks. If that sounds weird to you, think of 
this. The blank represented by 32 can be en
tered from the keyboard (by using the space 
bar), but 128 can't. When the computer 
finds 128 in a string, it can be instructed 
that this is the end of a string and the start 
of another. It's a useful distinction. 

We can now redesign our underlining 
statement in line 20, using STRINGS, so it 
looks like Listing 11. There's no reason for 
these two statements not going into one 
line, saving memory. Each time you start a 
new line, you use five bytes of memory, so it 
pays well to pack the lines as much as pos
sible this way. 

CHRS stands for the character or action 
represented by the number in brackets fol
lowing CHRS. For example, PRINT CHR$(68) 
causes a 0 to be printed because 68 is the 
ASCII code for the letter D. Of course, 
there's a catch: A lot of ASCII codes don't 
represent letters. They represent actions, 
and we can have the computer carry them 
out by using the PRINT CHR$() command. 

One pair of codes which are peculiar to 
the TA$-80 are 23 and 28. PRINT CHR$(23) 
causes the display to print double-size let
ters and numbers until the command is can· 
celled by one of a variety of methods. After 
CHR$(23) has been printed, we have to be 
careful how we use TAB and PRINT@ num
bers because with double-size characters, 
there are only 32 characters per line. 

A command to PRINTTAB(35) isn't going 
to produce a letter In the middle of the 
screen. In the same way, the PRINTC In
structions go only to 256, not to 1023. 

256, not to 1023. 
Double-sized lettering is excellent for ti· 

ties and for drawing attention to error mes
sages, but the uses suggested in the manu
al are limited. The character size returns to 
normal when the CLEAR key is pressed, or 
CLS used. 

Sometimes you don't want to lose what 
has been printed in the large characters, yet 
you want more lettering on the screen In 
smaller print. You can 't have a mixture of 
large and small letters. The PAINT CHR$(23) 
command operates on the part of the mem
ory which stores the video display charac
ters, and affects either none of It, or all of it 
at once. One method I use in my own pro
grams is shown in Listing 12. 

Line ten skips the first line of the screen. 
It could be done just as easily by using a 
PRINT@ command in line 20, but we're 
opted to use TAB. The CHA$(23) sets up the 
big letters, and we print the title and under
line it. Line 40 simply arranges a time delay 
so we can sit back and in line 50, the PRINT 
CHR$(28) then restores the lettering to nor
mal size. It was not intended as a way of re
storing normal size letters but as a method 
of wiping out the top line! The top line was 
left blank as it will otherwise be wiped clean 
by the PRINT CHR$(28) command. 

Notice also that the lettering which was 
printed double-size is now normal size but 
double spaced. It still looks good as a title. 

We've also had to position the next l ine 
using PRINT@ to keep out of the way and 
avoid wiping out any other lines. 

Another way of getting double-spaced 
print and returning again uses the Instruc
tion POKE. The method is shown in Listing 
13. We'll deal with the POKE instruction 
later; all we need to know for now Is that it 
can change the contents of the memory di· 
rectly, and more quickly than the usual 
BASIC instructions. You can mix these 
commands, using PRINT CHR$(23) to start 
the big print, and POKE 16445,0 to stop it. 
For some curious reason, however, the stop 
command does not work in every program. I 
have one program in which POKE 16445,0 
works perfectly, and another in which it has 
no effect. I still haven't discovered why. 

The sharp-eyed folks will already have 
sensed that there's more to tell about the 
PAINT CHR$() instruction. It's not particu
larly useful for printing letters or even punc· 



WE WILL NOT BE UNDERSOLD 
DISK DRIVES $314 18K MEMORY UPGRADE KITS 2tOJS7o.oo S31 
40 track. 102K Bytes. Includes power sup. 
ply and TRS·SO· compatible silver 
enclosure. Ready to plug-in and run the 
moment you receive it. Can be intermixed 
with each other and Radio Shack drive on 
same cable. 90 day warranty. One year on 
power supply. Available lor 220 Vac 
C50 Hz) operation. External ard edge 
included. 

FOR TRS.ao• 
CCI·100 
CCI·280 
CCI-800 
For Zenith Z89 

5'1• -. 40 Track (102K Bytes) lor Modell 
5 'I• •. 80 Track (204K Bytes) lor Modell 
8" Drive for Model II ('17 Meg Bytes) 

CCI·189 5'1• •. 40 Track (102K Bytes) add-on drive 
Z·87 Dual5'1• • add·on drive system 
DISKETTES- Box of 10 (5'1• -,_with plastic library case 

$314 
$449 
$795 

$394 
$995 

M .. ell S30 BASF or Verbatim S24 
$36 
$19 

8 · double density lor Model II (box of 10) 
CLEAR PLASTIC CASE- Holds 50 diskettes 

DISK OPERATING SYSTEMS 
PATCHPAK f4 by Percom Data 
CP/M· for Modell. Zenith S145 • lor Model 11. Altos 

s 8.95 
$169.00 
s 95.00 
$135.00 

NEWDOS Plus 40track 
NEWDOS80 

COMPLETE SYSTEMS 
ALTOS 64K, DO. SS, 2·Drive, 1MB 
APPLE16K 
TR5-80 • Modeiii-64K 
TRs-ao• LEVELII·16K with keypad 
TRs.ao· Expansion Interface 
HEWLETT PACKARD HP·IS 
ZENITH Z89. 48K all-in--one computer 
ZENITH Z19 
TELEVIDEO 9128 S698 912C $698 
ATARI 400 $489 
APF Game Only $99 
MATTELINTELLIVISION 

MONITORS 
LEEDEX 12 " B & W Video 100 
ZENITH 13 - Color 
SAN YO 9 • B & W VM4509 
SAN YO 12 - B & W DM5012 
SANYO 12" Green Screen DM5112 
SAN YO 13 • Color DMC60 13 
APF 9" B&W TVM-10 

TELECOMMUNICATIONS 

ACS 8000·2 $3395 
$988 

$3499 
$689 
$249 

$2790 
$2440 
$735 

9208 $748 920C $748 
ATARI 800 $747 

Complete System $499 
$229 

$129 
$379 
$155 
$210 
$215 
$375 
$139 

CAT MODEM Works same as Radio Shack Telephone lntefface II $148 
D·CAT HARD WIRED DIRECT MODEM $199 

COMMUNICATIONS SOFTWARE 
CCI·TELNET VERSION 5: A communication package wh1ch 
enables microcomputer users to communicate both with large 
mainframes and other microcomputers Completely CP/M compali· 
ble. Multiple communication protocols supported. S149 

INTELLIGENT TERMINAL SYSTEM ST·80 Ill: Enables a TRS·BO· to 
act as a dial-up terminal on any lime sharing netwOfk. $139 

200 ns for TRs-ao·. Apple II. cspec1fyl: Jumpers S2.50 

PRINTERS NEC Splnwriter 
Letter OueWty High Speed Printer 
Includes TRs.ao· interface software. Quick 
change print fonts. 55 cps. bidirectional. 
high resolution plott ing. graphing. propor· 
t1onal spac10g: RO. $2395 

R.O. with Tractor Feed $2575 KSR with Tractor Feed $2950 

C.ITOH Starwriter. 25 CPS. datsy wheel printer $1895 
C.ITOH Starwriler II. 45 CPS. daisy wheel pr inter $2195 
letter Quality printers. Use up to 15 .. paper. 1 year w<manty on 
parts. 3 months on labor. Proportional spacing and bidirectional 
printing. Same as VISTA V300. 

779 CENTRONICS TRACTOR FEED PRINTER S969 
Same as Radio Shack line printer I 

737 CENTRONICS FRICTION & PIN FEED PRINTER S795 
n x 9 proportional and 7 x 8 mono spacmg_ 
Same as Radio Shack line pnnter IV 

730 CENTRONICS FRICTION A PIN FEED PRINTER S595 
7 x 7 matrix Same as Radio Shack line printer II 

P1 CENTRONICS PRINTER Same as Rad1o Shack ou1ck pronter $269 
PAPER TIGER (IP440) Includes 2K buller and graphics option 5879 

IIP4601 Bidirectional. 160 cps. graphics and 2K buller 51075 
Tl-810 Faste< than Ra<110 Snack hne pronler 111 Para llel and 

seroat wiTRS-80" 1nte•lace software wlu • 1 case & paper tr;w $1589 
Compressed print. vertical form control $1865 

OKIDATA Microline 80 Fnction and p10 feed $545 
Tractor Feed. friction. and pin feed $645 
Microline 83 Bidirectional. 120 cps. uses up to 15 · paper $1050 

EATON LRC 7000 + 64 columns. plain paper $289 
ANADEX DP-9500/01 $1350 DP·8000 S795 

ACCESSORIES 
HEAD CLEANING DISKETTE: Cleans dr~ve Read/Write head 1n 30 
seconds. Specify 5 ' . - or 8 .. S20 ea/545 tor 3 
FLOPPY SAVER: Protect10n lor center holes of 5 ' , .. floppy d1sks. 
Installation tools and nngs lor 25 diskettes. S 11.95 

Re-orders of rings only S 6.95 
EXTERNAL DATA SEPARATOR: Eliminates data separation prob
lems (ere) Improves reliability. This plug in unit comes fully 
assembled and tested. S 29.95 
Z·80 SOFTCARD: Your key to software expans1on. The plug-10 Z-80 
Soltcard transiOfms your Apple 10t0 a Z·80 wh1le keep10g all the 
benefits of the 6502. Comes with CPIM 10 two d1sk format. MBASIC 
and GBASIC. lull documentation and utility programs. S339 
RF MODULATOR: Adapts video to TV S 35.00 
TRS·80 & OTHER MYSTERIES S 18.95 
NEC SPINWRITER THIMBLE $11.95 RIBBON S 6.00 
CCS CARDS: Parallel or serial printer interlace cards $115.00 
RS232: For Radio Shack Interface. S 84.00 
TRS232: Teletype current loop output from cassette port S 49.00 
DISK·DRIVE EXTENDER CABLES: F1ts all mo01-d1sk droves 

SIX (6) PRONG ISOLATOR: IS0-2 
AC FILTER/'8 PRONG POWER STRIP 

s 16.95 
s 54.00 
s 39.00 

DISK DRIVE CABLES: 2 drive $29.00 4 drive S 35.00 
DUST COVERS: TRS-80/Apple 
PLASTIC DtSKETTE HOLDER: For ring binder. holds 20 

s 7.95 
s 8.00 

For fast delivery. send certihed checks. money Ofders Of direct bank wire transfers. Personal or company checks reqUire two to three 
weeks to clear. 

DEALER INATIONAUINTERNATIONALJ INQUIRIES INVITED Send for FREE Catalogue 

1he CPU SHOP TO ORDER CALL TOLL FREE 1-800·343-6522 
.., 211 TWX: 710·348-1796 Massachusetts Residents call 617/242-3361 

5 Dexter Row. Dept. MC12M Massachusetts Residents add 5% Sales Tax 
Charlestown. Massachusetts 02129 • TRS·BO 1s a Tandy Corp0fat1on Trademark 
Hours 10AM·6PM cEST) Mon.-Fri. (Sat. till 5) • Digital Research 
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11 
• • • what they don't tell you in the instruction manual 

is as important and as useful as what they do tell you. , 

tuation marks. It's just as easy (and easier 
to follow) if you just type PRINT A or PRINT ; 
or whatever. CHR$() has been found useful 
for producing effects in a program which we 
can't get directly from the keyboard, such 
as the CHR$(23) and CHR$(28). Table 1 
shows more of these effects taken from the 
Level II manual. 

There are a lot of ASCII codes which can't 
be entered from the keyboard but which 
make their appearance in many programs. 
These are the graphics characters. One unit 
of memory, a byte, can store a number of 
size up to 255; since the highest number of 
ASCII code for letters or characters is 128, 
however, that leaves a large number of un· 
used codes. In the TRS-80 these are used 
for graphics characters. The later Level II 
manuals inc lude a printout of these charac
ters, but the earlier manuals didn't. For 
everyone who is now struggling with an old 
manual, Fig. 1 shows what the graphics 
characters look like, with their code num· 
bers. To see any of these characters for 
yourself, look up its code number. Use the 
command PRINT CHR$(number). 

Bigger Grephlca 

Going onto Sinc lair's Second Law · that 
what they don't tell you in an instruction 
manual Is as important and as useful as 
what they do tell you . you may have sensed 
that there's a lot more to this business. If 
you look at Fig. 2 more is revealed. Each 
printing position on the video screen con
sists of six small blocks or cell s, and the 
graphics characters are formed by lighting 
up various combinations of these cells. 
Why shouldn't we light up more than one 
cell at a time In a given block? And there's 

Code Function 

0-7 None 
8 Backspaces and erases current 

character 
9 None 
10-13 Carriage returns 
14 Turns on cursor 
15 Turns otl cursor 
16-22 None 
23 Converts to 32 c~aracter mode 
24 Backspace - Cursor 
25 Advance - Cursor 
26 Downward I linefeed 
27 Upward t llnefeed 
28 Home. return cursor to display 

posltion(O,O) 
29 Move cursor to beginning of line 
30 Erases to the end of the line 
31 Clear to the end of the frame 

Table 1. CIControl, Graphics and 
ASCII Codes-Control Codes 1J31 
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Figure 1 

also no reason why we shouldn't light up 
more than one block at a time. We can do 
this by combining codes; Listing 14 shows 
an example. GS is defined as the combina· 
lion of two graphics characters. Each time 
we command PRINT G$, we'll get that com· 
bination, and we can, of course, use the 
usual printing options of PRINTT AB( ) G$ 
and PRINT@, G$ to position the set of char
acters where we want them. We can also 
use tricks like def ining two sets of graphics 
characters, G$ and H$, and then writing 

PRINT@ N.G$:PRINT@(N + 1).HS 

which will print the two sets side by side, 
starting at the position set by the value of 
the number N (between 0 and 1022). 

Alternately we can use: 

PRINT@N.G$:PRINT 4t(N + 64).HS 

which wi ll print G$ at position N, and H$ d i· 
rectly underneath it. Adding 64 to N moves 
the printing position to the line space imme
diately below, since we now have 64 print 
positions in a line. When we used large print 
we used only 32 characters per line, and 
there are 64 in the program now. 

Next month we'll be looking at the SET 
and RESET commands, which are a free 
reign way of c reating shapes. Then in the 
final section of this series we'll investigate 
the POKE command which can speed up 
the process of drawing shapes. 

IN KEYS 

INKEYS can make your program a lot 
more interesting, it's always by a statement 
like 

KS ; INKEYS 

What is IN KEYS? It refers to the value of 
the character which is fed into the comput· 
er when pressing the key just as the com· 
puler is scanning the keyboard contacts 
looking lor a key being closed. This scan· 
ning takes places continuously when the 
computer is being used to enter a program, 
and during much of the t ime when a pro
gram is running in order to detect the 
BREAK key being pressed. It is halted dur· 
ing a CLOAD or CSAVE, an LUST or 
LPRINT. You can't affect what goes on dur· 
ing these operations by punching keys. The 
RESET button alone, located at the back of 
the computer, will stop a CLOAD or CSAVE 
(and will usually corrupt the tape as well). 
Incidentally, having the continuous key· 
board scan means that if you are using a 
simple keyboard delay routine as a bounce 
fix, your programs are running slower! 

This scan operat ion is fast but chances 

ACROSS 
UP r-"""'T-..., 

DOWN .....___.____. 

SHAPE OF 
GRAPHICS CELLS 

AT EACH PRINT 
POSITION 

Figure 2 



18 G$•CHR$(153)+CHR$(166) 
28 CLS:PRINT G$ 
38 PRINTTAB(32)G$ 
48 PRINT@358 ,G$ 
58 END 
188 REM TYPE RUN 188 TO RUN THIS ONE 
118 GS• CHR$(154)+CHR$(165):8$• CHR$(183)+CHR$(187) 
128 CLS:PRINT@158,G$; : PRINT@155,H$ 
138 FOR N• 1T01888:NEXT 
148 CLS:PRINT @488,G$ : PRINT@544,H$ 

Program Listing 14 

5 PRINT •pRESs ANY LETTER OR NUMBER ~Ey• 
11 ~S·I~EYS:IF ~s· •• THEN 18 
21 ~·VAL(~$) : IF ~·8 THEN PRINT. YOU ENTERED THE LETTER 

·;~$ 
31 IF ~<> I THEN PRINT •you ENTERED THE NUMBER •; ~$ 
41 END 

Program Listing 15 

1888 AS·•• 
1818 ~$•INKEY$:IF K$••• THEN 1818 ELSE PRINT K$ ; 
1828 A$•A$+~$ : IF LEN(A$) <2 THEN 1818 
1838 IF LEN(A$) • 2 AND AS• •NO• THEN M• 2:GOT02888 
1848 IF LEN(A$)•3 AND AS=•YEs• THEN M• 1:GOT02888 
1858 IF LEN(A$)•2 THEN 1818 
1868 IF LEN(A$) >3 OR AS<> •No• OR AS<> .YEs• THEN GOT0281 

8 
1878 END 
2888 IF M• 1 THEN PRINT • THE ANSWER IS YES• : ELSE PRINT 

• THE ANSWER IS NO• 
2115 END 
2818 PRINT • YOU HAVE MADE A MISTAKE- PLEASE TRY AGAIN 

·•:FOR N• 1T0588 : NEXT:GOT01888 

Program Listing 16 

are, if you just wrote KS = INKEYS into a 
program and let it run, there wouldn't be a 
key pressed down at the Instant when that 
line of program was carried out, so KS 
would be a blank string at first. We get 
around th is by looping around the instruc· 
tion; forc ing it to repeat i tself until 
something Is entered by pressing a key. A 
line such as: 

50 K$ • INKEYS : IF KS • " " THEN 50 

does just that. If the value of KS is a blank, 
the line runs again. It keeps running until a 
value Is entered from a key. The value of 
that key is then stored as KS. If the key is 
just a letter key or a number key, its value 
can be printed by making the line read 

50 K$ a IN KEYS: IF KS ,. " " THEN 50 ELSE PRINT KS 

This is a useful way of entering letters or 
numbers without hitting ENTER. An exam· 
pie of this sort of thing is shown in Listing 

15. In line 10, KS Is set equal to INKEYS, and 
looped back waiting for a key to be pressed, 
the number value of KS is found by using 
K = VAL(K$). If the key is a letter key, its 
number value Is zero, and the message in 
line 20 is printed. If the key is a number key, 
its number value is not zero (unless it is the 
zero key) and the message in line 30 is print· 
ed. 

Take a look at the program in Listing 16. 
This is useful for YES/NO choices, because 
it lets you see the word build up on the 
screen, and returns at once when the cor· 
rect word is selected, without needing to hit 
ENTER. In addition, It signals back to the 
main program what has been typed, using 
M = 1 to mean YES and M = 0 to mean NO. 
Try it out, and then think how it might be im· 
proved. Perhaps a flashing a ; terisk or dash 
to remind when you need ent 3r another let· 
ter? 

Next month, we will look at how the 
TAs-80 makes calculations, formulae and 
logic easy for us. • 

The ultomate search and rescue game' 
"Will you be able to save the campers 

from the devastatong blast! " 
Better Hurry! 

Fun-Excitement- Graphics 

Level II 16K $14.95 cassette. $24.95 dosk 
Specoal handlmg charge$ 1 00 ~ach 

:3: MICROGRAM ...-442 = 
PO Box 1•1• Spokane WA 99210 

1.S00.547 5995 e•l 112 (Oreoon) 1-8Q0.452 8847 

THE GREEN ~'Rnft THING .. C'l .. c..-,._. , __ • _.,eu _._ .. ._ __ 
Model sc-ao 

,..,.c;.-_ '""""' .._ .. .........., _ _, ...._., fet "'-•ttt-ao .. c:......---4• 
-c•-eo ... ,;.o-..-., ........ -;~ .. ---- c• ,._, _.. ,_........,, ...._._.,._..,. __ ,..,M 

FEATURES: ORDER NOW . ...,.,_.,., .... ,.,..,,.., --J.t HOUI--........ .,.. .... '--
• I..JUieftUI ICJ' · - .... ~tt., 

• DMr••••• , .. ,. 
• G...-t tyttet~~~~ • ,., . ......... ._... 

lltOOll '• .. 'I ..... ... 
.. l• ·~ ..,, .aoNC ... .. 

AUD IO • V IDIO ITJTIMI 

2 • 1s Aw tw .. .-•• 1 Awe. 

I • " Jete , CA t SU2 

,u,_.,_.... IMfll.._ ... c , ..... ., ... ~•"' O..MJ~S -~ .................. ~ .. ................... , ... ~-. ..... 
tftloM ~· ................................. Wlllt.ct .. c .... 
• • u..t ...UC:• ......... .,.. c...-. 

- ...- 439 . ..:,. D-SOn 
3 19 Clar .. M• Ave., ..... ~, •.c. 21461 

CALL 24 -· ....... (91ti U7· 11S7 
"S0'""~Afllf', ... liltS.. ,.. OfAlffll fN0U1fil•liiH'tlllD 
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TUTORIAL 

You'll be one after reading 
this introductory lesson on arrays. Comes complete with homework. 

A Manipulative Wizard 

John D. Adams 
13126 Tripoli Ave. 
Sylmar, CA 91342 

The TRs-80 is a talented little machine. 
As you learn about it, its possibilities 

widen surprisingly. And when it comes to 
handling large data groups with items in 
special relation to others, it is, indeed, an 
electronic wizard! 

Anyone who has data that must be mani
pulated should be familiar with the array 

capabil ity of the computer. 
Moving from Levell, where arrays are sev

erely limited, to II is like moving from a 
Tonka toy to a Mack Truck. The Level II 
manual has a good section on arrays- if 
you already know about them. My first at
tempts to use it were frustrating and con
fusing because it is somewhat skimpy on 
details. I learned the hard way-by trial and 
error. 

Arrsys 

So what is an array? An array Is a formal, 
structured arrangement of information in 
which individual items of data are related. 
Gosh, that sounds grim! Is this going to be 
another one of those articles? Nope. Let's 
take It from the top. 

Everyone deals with arrays of one sort or 
another. Your telephone book is an array. 
For any page the seventeenth name from 
the top will correspond with the seven
teenth number from the top. A street atlas is 
a different kind of array. If the map area you 
are looking for can be found on page 36 with 

94 • 80 Microcomputing, December 1980 

horizontal coordinate E and vertical coordi
nate 5, then that area has an array location 
of 36,E,5. Financial reports, bank state
ments, income tax tables and bills are all ar
rays. They all have " grouped" information. 

How does the computer handle arrays? If 
you have spent 15 minutes plus with your 
computer, you know how finicky it is about 
directions. A quick review of some facts 
concerning computer memory locations is 
worthwhile. 

The manual explains that a single letter 
may be used to designate a memory loca
tion. With 26 letters in the alphabet, that 
creates 26 memory locations. Next, the 
manual states that a single letter and a sin
gle digit, such as R4, can be used. With ten 
digits from 0 to 9, 260 more memory loca
t ions can be designated. Finally, two let· 
ters, such as EM, can be used to name an
other 676 locations. 

Although this accounts neatly for more 
than 900 memory locations, It Is not quite as 
generous as It appears. It would be relative
ly easy to fill all the locations with data, 
leaving no location in memory for program 
use. Storing data in this fashion also costs 
time and space-and locating information 
can be a nightmare. Think about designing 
a routine to locate a particular Item by scan
ning ali 962 locations beginning with A and 
ending at Z, then AO to Z9, and finally AA to 
u.. 

Arrays handle data storage by using spe
cialized location names, and make storing, 
searching and retrieving information al
most effortless. They do this using "sub
scripted" variables. 

The character set used in the TRS-80 has 
no small numbers to use as exponents or 
subscripts. Exponents are expressed by the 
up arrow. Subscripts are enclosed in paren
theses. For example, if an array is set under 

the variable M, then M(1) could represent 
the first item, or "element," in the array, 
M(27) the 27th, and so forth. (Zero is usable 
as a subscript and should be used unless 
you want the location number and the item 
number to be the same.) A(1), A, A1, A$, A1$ 
and AA are all different memory locations. 

Your data can be stored without touching 
the standard memory locations. By using a 
loop, the entire list can be searched quickly 
for a particular bit of data. When there is 
more than one type of data to be stored, 
multi-dimensional arrays or several arrays 
can be set up so that information in A(5) will 
correspond to information in 8(5), which will 
correspond to Information in C(5), etc. 

The simplest type of array, a " one-dimen· 
sional" array, is sometimes called a list, 
because that's exactly what It is. Let's as· 
sume you want to store 11 names. On power 
up the TRS-80 has 11 locations set aside au
tomatically so you do not have to "dimen
sion" the array (which will be discussed 
later). 

There are several ways in which this can 
be handled. One alternative would be to 
store each name in a separate memory lo
cation. Should the names be alphabetized? 
Putting things in alphabetical order is a 
convention designed to make things easier 
for humans. The computer really doesn't 
care. It will take the same time to retrieve all 
11 names either way. If you do want the 
names in alphabetical order, the computer 
will do that for you too. Names loaded in 
this fashion might look something like this: 

10 A1S = .. Burke.Semuer· 
20 A2S • .. Caldwell. Louise .. 

90 A9S E .. Smith. Waller .. 
100 81$ = .. Thomas, Anna .. 
110 82S • .. Young, Denise .. 



Aggravation abounds in this system. 
Each time you enter a name, you must enter 
the line number, the variable name, an 
equals sign and the name in quotes. Doing 
this with 500 names could cause temporary 
insanity. Entering 11 names taken at ran
dom from the phone book in this fashion 
used up 304 bytes of RAM, or slightly less 
than 28 by1es per name. This means that in 
a 16K machine with 15,527 available bytes, 
entering 561 names will shoot your RAM. 
Retrieving a name from this list would be 
another headache, requiring a comparison 
between a string and each location. 

Now is the time to call the array into func
tion. loading an array is usually done with a 
FOR-NEXT loop. Having chosen N$ as the 
variable name for an array, prepare a load
ing routine that looks like this: 

10 CLEAR 150 
20 FOR X =0 TO 10 
30 INPUT" ENTER NAME";NS(X) 

40 NEXT X 

line 10 clears enough string space for 
the names. Allowing an average of 15 or 16 
spaces per name should suffice. Be sure to 
put ali CLEAR instructions at the very be
ginning of your program. lf the computer en
counters a CLEAR after data has been en
tered, it will callously throw out your data. 

· line 20 orig inates the loop and sets the val
ue in X to zero. line 30 stops execut ion so 
you can enter a name, then stores the name 
in NS(X). At this poin~ the location is N$(0). 
line 40 returns execution to line 20 and in
crements the value in X by one. This indi
cates that on the next pass the second 
name will be stored in N$(1). When the value 
in X is greater than ten, execution skips to 
the line following the NEXT instruction. 
Now then, that's not too difficult, is it? 

Enter the lines and run them. They only 
use 50 bytes of RAM. Ali you need to do to 
enter the names is to type them when re
quested. However, if you enter names with 
commas in them, the computer misunder
stands. It will load what precedes the com
ma, regard the comma as a data separator 
and display ?EXTRA IGNORED. This is no 
big problem: Enter first names first with no 
commas, or keep the alphabetical order and 
commas by entering the names within 
quotes. (When I loaded the same 11 names 
in this manner, I used only 153 bytes, saving 
151 over the original 304.) 

Getting the computer to give you back 
the data is just as simple. Add the following 
lines: 

50 FOR X : OT0 10 
M \L)I'f\INl NS(X) 
10 NEXT X 

The procedure is just about the same ex-

~~Probably the nicest feature of an array is . .. to 
search out a particular feature without fuss. 

, 

to line 130 for printing. cept that line 60 gets data out whereas line 
30 puts it in. The (l) in line 60 is for output
ting to a printer. If you want a listing on the 
monitor, omit the (l). 

Nicest Feature 

An input loop, an output loop and a 
search loop make up the skeleton of any ar
ray program. Arrays can get a lot more com
plex, but basically they are ali built on this 
framework. 

Probably the nicest feature of an array is 
that it enables us to search out a particular 
item without fuss or bother. Here is a rou
tine for retrieving and printing a particular 
name; add it to the previous lines. 

110 INPUT" ENTER NAME TO BE FOUND" ;S$ 
90 FOR X = 0 TO 10 

The three loops used above can be put to
gether in a working program designed to 
store, print and search an 11-name array. 
The program is given in listing 1 with some 
CLS's and PRINT's to format the material 
on the monitor screen. lines 20 and 30 give 
the user a choice, and some GOTO's were 

100 IF S$ = N$(X) THEN 130 
110 NEXT X 
120 PRINr'NAME NOT ON LISr':GOTO 110 
130 (L)PRI NT NS(X) 

Store Jan. Feb. March 

line 80 allows you to enter the name you 
want and put it into SS.lines 90 through 110 
compare it with each name on the list. If the 
name can't be found, line 120 is printed and 
you are returned to line 80 for another try. If 
the name is found, line 100 sends execution 

1 $328.14 $127.40 $552.13 
2 67.18 330.12 
3 103.58 941.30 

Table 1. 

18 CLS:CLEAR 158:PRINT"NAME L! ST": PRI NT 
28 INPUT" DO YOU WANT TO (1 ) LOAD (2) PRI NT OUT (3) SEAR 

cu• ; Y 
38 ON Y GOTO 48 ,7 8 , 95 
48 FOR X=8 TO 111 
58 INPUT"ENTER NAME" ;NS (X) 
68 NEXT: CLS:GOTO 211 
78 CLS:f'OR X• l TO 111 
88 PRINT N$(X) 
98 NEXT: PRI NT :INPUT"PRESS ENTER TO CONTINUE " ;CS: CLS :GOT 

0 28 
95 CLS 
188 INPUT" ENTER NAME TO BE f'OU ND" ;S$ 
118 FOR X• 8 TO 18 
128 I f' SS• NS(X) THEN 158 
138 NEXT 
148 PRINT"NAME NOT ON LIST " :GOTO 188 
158 PRINT NS (X) : GOTO 28 
168 REM * END Of' LIST ING t 1 - NAME LIST • 

Listing 1. Name List 

11 CLS: CLEAR 2888: DI M N$ (38 ) ,A$( 38 ) , C$ (38 ) , Z$ (38 ) , T$ (38 
) 

28 PRINT "ADDRESS BOOK":PRI NT 
38 INPUT "DO YOU WANT TO (1 ) LOAD ( 2) PRI NT OUT (3) SEAR 

CH"; Y 
48 ON Y GOTO 58, 118, 141 
58 FOR X•8 TO 29 
68 I NPUT"ENTER NAME";NS(X ) 
78 INPUT" ENTER ADDRESS ";AS (X) 
7 5 I NPUT"ENTER CITY AND STATE" ; C$ (X) 
88 I NPUT"ENTER ZIP CODE" ; ZS(X) 
98 I NPUT"ENTER TELEPHONE NUMBER" ; TS( X) 
188 CLS : NEXT:GOTO 31 
118 FOR X• l TO 29 
128 LPRINTN$ (X) :LPRINT A$ (X) :LPRINT CS (X) , ZS (X) :LPRI NT " 

PHONE " ;TS(X ) :LPRINT 
138 NEXT :GOTO 38 
148 I NPUT"ENTER NAME TO BE FOUND " ;SS 
158 FOR X•l TO 29 
168 IF S$•N$ (X) THEN 198 
178 NEXT 
188 PRINT"NAME NOT ON LIST": GOTO 148 
198 LPRI NT N$(X) : LPRI NT AS (X) :LPRI NT C$(X) , Z$ (X ) : LPRINT 

"PHONE " ; T$ (X) 
28B GOTO 38 

Listing 2. Address Book 

220.90 
128.58 
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TRS 80 LEVEL II (16KI USERS: .,..475 

a a a a a a FOR CHRISTMAS a a a a a a 

BfiEEBfiLL & EI]I:I:ER ~ 
Realistic! Exciting! Based completely on the statistics of actual players and teams. 

WCS s- is a sophisticated, computerized game that demands strategic decisions! 
Each player is rated in at least 6 categories for both offense and defense. ~asy to use, 
but complicated enough to challenge the most accomplished gamesman. Play a full 
game in only 30 minutes. 16 all·time greet teams and dozens of top players, including 
Pele and Beckenbaner. Game includes manual, program timer, scoreboard and field 
graphics. 
DFC Baut.l is absolutely the finest simulated sports game available for home com· 
puter use. DFC is not a mere graphics, random play game- OFC is a highly sophisticat
ed simulation program. Hundreds of different plays · including over 50 different types of 
infield outs! Complexity only possible through the selective calculations of home com
puters. The computer compares each and every characteristic of a particular batter 
against a particular pitcher and defense for a degree of realism never before possible. 
As manager of a real Major League team, you control every element of play action. You 
make every managerial decision available in major league baseball based on the real 
ability of your players. Game includes manual, scoreboard, stats flasher and field 
graphics. Also, twelve top teams of the 60's and 70's: each team contains the names of 
25 players and is loaded directly from tape into the program. New teams, including com· 
plete seasons, soon to ba available. 

Tape for each game has full program on each side to insure years of accurate loading. 
8pecW a..t.tn .. ot.counta: 
Orders received by December 10 for single games may subtract $2.00 from each 
game; orders for two games pay only $35.00 for both. Guaranteed delivery by 
Christmas. 
ORDER DFC BASEBALL AND WCS SOCCER FROM : GAMECRAFT CO., 
BOX 2299, STATION A, CHAMPAIGN,IL 61820 GAMES ARE $21.00 EACH. 
ORDER TODAY OR WRITE FOR FREE COMPUTER GAMES BROCHURE. 

D D D D D D D D D D D D D D D D D D ~ 

H&mo 011~ om1~11 
For TRS-80* Model II Users 

Up and running-and available for immediate delivery 

AMERICAN BUSINESS COMPUTE ItS IS NOW 
ABU TO OFFER HARD DISK (WINCHESTER) 
DISK DRIVES FOR SALE. THESE DRIVES ARE 
AVAILABLE FOR TJIS.aO MOD II, TR$80 MOD 
I, ~100, AND APPlE COMPUTEIIS. 

SEVEIIAL DIFFEIIENT DIIIVES AND CON· 
TROLLERS ARE AVAILABLE FOil THE TR&. 
Ill MOD II. ALL DRIVES ARE SUPPUED WITH 
HARD DISK CPM OPERATING SYSTEMS. CA· 
PACITIES IIANGE FIIOM !1-4M1 MEQABYTES. 
CALl OR WRrTE FOR PRICES. 

American Business Computers .... 

THE BOOKKEEPERS 
FOR INFO CALL (603)-447-2745 

Full Charge Bookkeeper- 48K, 3 DRIVE, w / ALPHA $129.95 
Intermediate Bookkeeper-48K. 2DRIVE & Printer 

Cheap Bookkeeper-32K, 2DRIVE & Printer 

$109.95 
s 89.95 

All Above Are Daily Journal-GI L Systems 

Hex Code Converter, Loan Payment Finder, & 
Amortization Table, 16K, 1DRIVE & Printer-ALL 3 $29.95 

STURDIVANT & DUNN, INC. ..-&2 

BO X 277, 124 WASHINGTON ST . . CONWAY. NH. 03818 
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added to bring you back to convenient 
places. But look at lines 40 to 60, lines 100 
to 150 and lines 70 to 90 and you will see the 
three basic modules, an input loop, a 
search loop and an output loop. 

What happens if we have more than 11 
names, say 50? Try changing lines 40, 70 
and 110 to read " FOR X= 0 TO 49". When 
you run the program the monitor will show 
?BS ERROR IN 40. (No-the letters stand 
for beyond subscript.) 

Remember that the TRS.SO sets aside 
space for an 11-i!lement, or member, array 
on power up. For larger arrays you must use 
the DIM(nl statement. To store 50 names, 
the statement :DIM N$(50) must be added to 
line 10, as well as changing lines 40,70 and 
110. Otherwise the program remains the 
same. The DIM(nl statement merely re· 
serves space, or dimensions arrays having 
more than 11 elements. 

This basic program can be enlarged to 
contain not only names, but addresses, zip 
codes and telephone numbers. You will st ill 
be using one-dimensional arrays, but we 
will be using five of them: NS for names, AS 
for street numbers, C$ for cities and states, 
ZS for zips and T$ for phone numbers. List· 
lng 2, Address Book, shows a program like 
this that wll handle 30 names. 

Examine it carefully and compare It with 
Listing 1. Note the similarity of structure. 
Isolate the three basic routines. Instead of 
handling one array, the loops are now han
dling five. Enter the program and RUN it. Try 
changing it to search for an address in· 
stead, or a phone number or a city and 
state. Such changes are minor and easy to 
make. 

MuHI·Dimenston.l Arreys 

Now we can forge ahead to arrays which 
are complex-and more useful. Five arrays 
were used in Address Book: one for each in· 
formation item. There are good reasons not 
to simply load all of the information into 
one array such as N$. First , the strings must 
be identical for the computer to match 
them. If all of the information was loaded 
under NS, the only way for the computer to 
find an item would be to enter It exactly as it 
was originally loaded. If you had all that in· 
formation at hand, you wouldn't need the 
program. More Important, listing the data 
under one variable name would have ser· 
iously hampered the data search. There 
would have been no way to find an address 
from a phone number, and no way to find 
people who live in the same zip code or tele· 
phone area. Using the five arrays gives a 
flexibility In searching techniques, and is 
pertinent to arrays which have more than 
one dimension. 

To explore the two dimensional array use 
Table 1. 



The money amounts In Table 1 are given 
In the two categories of store and month. 
There are consequently three rows and 
three columns of data. (The store numbers 
could be considered as another column, if 
needed.) To find a particular figure use the 
row and column. For example, the figure for 
the second store In the third month will be 
found In the second row and the third col
umn. 

Using the figures In the table, you can set 
up what is called a three by three array. This 
is a two-dimensional array. Whereas theca
pacity of a single dimension array is the last 
number used as a subscript, the capacity of 
this array will be the product of Its dimen
sions. That Is, 3•3 = 9 available locations. 
Arrays of this type are quickly loaded, 
printed out and searched by using "nested" 
loops. The array will be given the name A, 5 
will be used to represent the stores and M to 
represent the months. Note.that these are 
not string locations (such as AS). Numbers 
loaded Into string locations are regarded as 
symbols and not as values. Using these 
variable names, the array will have the 
name A(5,M). A routine for loading data 
would be as follows: 

10 FOR S • 1 TO 3 
20 FOR Ill • 1 TO 3 
30 PA1NT"'ENTER FIGURE FOR STORE'';S;··MONTH"";M 
40 INPUT ~.M) 

50 NEXTM 
liO NEXTS 

There are two loops here, one contained 
inside, or nested, within the other. Opera
t ion of nested loops Is not complicated. 
lines 10 and 20 originate the loops and set 
the values in S and M to one. Line 30 asks 
for information and requests information 
for the particular store and month repr&
sented by 5 and M. line 40 deposits that In
formation Into location A(5,M) which Is 
presently A(1, 1). line 50 returns execution 
to line 20 and increments M by one. When M 
Is greater than three, execution skips to line 
60. The NEXT Instruction sends the comput
er back to line 10, which increments 5 by 
one and starts the nested loop working 
again. 

Do you see that the nested loop (M) has to 
cycle three times before S Is Incremented? 
This produces subscript values (1 , 1), (1 ,2) 
and (1 ,3). Af1er the value of 5 is incr&
mented, the interior loop cycles three times 
again, producing values of (2, 1), (2,2) and 
(2,3). The third and final pass generates val
ues of (3, 1), (3,2) and (3,3). You now have set 
nine locations with subscript values from 
(1, 1) to (3,3). 

Sa~ngBytes 

This might be a good time to conserve 
some bytes. Having learned to program in 

• • • • • • • • • • • • • • • • • • • • • • • • • • • r---------------• • 
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JUST 
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for the TRS-80 

MICRO-COGO (Survey II) 
• Disk storage of coordinates 
• Recall coordinates by point no. 
• Interactive computation. 
• Traverse & Coordinate Geometry 
• Radial Stakeout. Profile Grades. 
• Curve Geometry & Stakeout 

• Other options available • 
Requires 481<-2 drives 

with Manual from 5495 

MINIBIZ Bookkeeping 
System 

T oilored for the smo1 engineering or 
surveying firm. Easy to use Cosh 
Control System with Check-
book & Petty Cosh reconcilotlon. 
P&L Statement. A/R & AlP. 

-other options avoilol:>lee 
Requires 481<. 2-3 drives 
with Moroot from s 250 

-Free Broctues
Masterchorge • VISA 

MICROCOMP 
P.O. Box 965 - · 

Solana Beach, CA 92075 
714/755-4033 

OURS 
WORK! 

ACCOUNTING 
PROGRAMS 

from the company with 
years of experience 
on small computers 

and thousands of customers 
---· ---

prices resulting from 
volume sales 

PACKAGE OF $695. 5 PRODUCfS 

PRODUCfS $95. EACH 

MANUALS $20. EACH 

GENERAL LEDGER 

PAYROLL 

ACCOUNTS RECEIVABLE 

ACCOUNTS PAYABLE 

DEPREC1A TION 

for 

TRS-80* 
MODEL I with TRSDOS* 
MODEL II with CP/M t 

OTHER CP/Mt SYSTEMS 

PHONE ., •• 

Product Info & 
License/Order 
Form. 

FROM ..... 

{503) 4 76-1467 
840 N.W. 6th STREET. SUITE 3 
GRANTS PASS, OREGON 97526 

•rrad~mark Radio Shack, Div. Tandy Corp. 

tProduct D igital ReSHrch, Inc. 
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"You were rather limited in search abilities for 
Address Book. But look what you can do now . . " 
4K of RAM, I am very stingy with memory 
space. You can streamline this program us
ing a couple of the features of the TRS-80. 
First you can write multiple lines separated 
by colons to combine lines 10 and 20, lines 
30 and 40 and lines 50 and 60. Then, Level II 
allows you to use NEXT without a variable 
name. As long as the loops are nested prop· 
erly the computer will know where to go. 
The compressed version follows: 

10 FOR S = 1 TO 3:FOR M = 1 TO 3 
20 PRINT'' ENTER FIGURE FOR STORE"';S;''MONTW;M: 

INPUT ~S.M) 

30 NEXT:NEXT 

When programs get long, a byte saved is 
a program earned (finished). 

Enter the three l ines and RUN them. The 
computer asks lor exactly what it wants, 
then tucks the data into the right place and 
asks lor more. Finally it is doing things my 
calculator can't. 

To get a printout add the following lines: 

40 Same as line 10 
50 PRINT A(S,M) 
60 Same as line 30 

Try ending line 50 with a semicolon or a 
comma. Fool around with the PRINT@, 
PRINT TAB ancllor PRINT USING instruc
tions in conjunction with the printout 
routine. It's a snap to get neat, professional 
results. 

You were rather limited in search abilities 
l or Address Book. But look what you can do 
now: 

1. To lind return amounts forstore3 in the-sec
ond month, enter PRINT A(3,2) 

2. To lind total returns lor store 2 lor all three 
months, enter PRINT A(2,1) + A(2,2) + A(2,3) 

3. To find total returns lor all three stores In 
February, enter PRINT A(2,1) + A(2,2) + 
A(3,2) 

4. To lind the difference in returns of store 1 
in March and January, enter PRINT A(1,3)
A(1 ,1) 

Getting a hint of the possibilities? Simple 
routines can be written to do all of these 
things. Here is a routine to lind the total 
amount returned by all stores over the three 
month period: 

100 FOR S = 1 TO J:FOR M • 1 TO 3 
110 T =T + ~S.M) 
120 NEXT:NEXT ' 

130 PRINT" TOTAL THREE MONTH RETURNS FOR ALL 
STORES" ;T 

How about a routine to lind the store with 
the most returns lor the whole period? 

100 FOR S = 1 TO 3:FOR M = 1 TO 3 
110 IF ~S.M)>G THEN G = ~S.M):S1 • S:M1 • M 
120 NEXT:NEXT 
130 PRINT"STORE II" ;S1 ;" HAD THE GREATEST RE· 

TURNS IN MONTH NUMBER" ;M1 

At the end of line 110, 51 Is set to the val
ue of Sand M1 is set to the value of M. This 
is a reminder which store and month had 
the greatest amount lor use at the end of 
the routine. 

These lines merely scratch the surface of 
what multi-dimensional arrays can do. With 

larger groups of data, the flexibility and 
convenience is easy to imagine. I repeat 
that, due to the number of elements in the 
examples, the DIM statement was not neelj
ed. For an array with 20 rows and 18 col
umns, the statement DIM A(20,18) would 
have to be Inserted before using the array. 
This simple statement would provide 360 lo
cations. 

Visualizing arrays with more than two di
mensions is sometimes difficult. Consider 
the following: A financial report is present
ed in lour volumes (one for each zone). Each 
volume has one page per district and the 
greatest number of pages in any volume Is 
seven. Each page has a row lor each store 
and the greatest number of rows on any 
page Is 12. There are three columns of data 
for each store. To find a particular figure 
you must use lour directions: volume num
ber; page number; row, and column. Storing 
th is data would require a four-dimension ar
ray such as T(V,P,R,C), In which the in
dividual values would be set at T(4,7,12,3). 
The loading loop would look like this: 

10 DIM T(4,7,12,3) 

20 FOR V • 1 TO 4:FOR P = 1 TO 7:FOR R = 1 TO 12: 
FORC = 1 T03 

30 INPUT T(V,P,R,C) 
40 N EXT:NEXT:NEXT:NEXT 

Nested loops always end in reverse or
der. If they are out of order, the computer 
will locate to the wrong place and the pro
gram will crash. With Level II it 's best to 
drop the loop names and let the computer 
figure it. That's what It gets paid lor. Before 
you try the above routine, however, I must 

Medoffice™ 
The state of the art in small systems medical office 
programs. Pascal software for the TRS-80*, 
PDP-llt, and many others. 
From the medical software specialists: 

PCD SYSTEMS "
96 

PO Box 143ePenn YaneNew York 14527 
315-536-3734 

•TRS-80 is a trademark of Radio Shack, a division of Tandy Corporation 
tPDP-11 is a trademark of Digital Equipment Corporation 
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11You should have known that you couldn't 
get out of here without homework." 
warn you that it provides -4•7•12•3 or 1008 
locations. Putting In data might consume 
some time. If you want to try it out quickly, 
change line 30 to read: 

30 X = X+ 1:T(V.P,R,C) • X 

This will store consecutive numbers from 
one to 1008 in sequence In the various loca
tions. Use the following to get a printout: 

50 FOR V • 1 TO 4:FOR P = 1 TO 7:FOR R = 1 TO 12:FOR 
C • 1 TO 3 

eo PRINT'"THE VALUE IN VOLUME";V;"PAGE";P;"ROW" ; 
R;''COLUMN";C;"IS'~T(V.P.R.C) 

70 NEXT:NEXT:NEXT:NEXT 

It will take about 25 seconds for the num
bers to load, and then almost two minutes 
to print out ali the information even though 
It Is scrolling rapidly up the screen. The 
search possibilities are varied. Listing 3 is 
only one example. Line 30 loads random 
numbers between one and 5,000 in all of the 
1008 array locations. Line 60 searches all 
the locations for the largest number. After 
all locations are searched, line 80 prints out 
the result. 

I could ramble on about complex arrays, 

18 CLS :DIM T (4, 7 ,12,3 ) :PRINT ~ 456, 'HANG ON - THIS WILL 
TAKE ABOUT 51 SECONDS! ' 

28 FOR V•l TO 4 :FOR P• l TO 7: FOR R•l TO 12:FOR C• l TO 3 
31 T(V,P,R , C) • RND (SIII l 
41 NEXT:NEXT:NEXT:NEXT 
51 FOR V•l TO 4 :fOR P•l TO 7 : POR R•l TO 12 : FOR C•l TO 3 
61 IP T (V,P ,R,C) > G THEN G•T(V,P,R,C) 
71 NEXT:NEXT:NEXT:NEXT 
88 CLS:PRINT' THE LARGEST NUMBER FOUND I S" :G 

Listing 3 

but when you reach the point where every
thing in Listing 3 is clear, you won't need 
any more help. The best way to learn is to 
experiment. You should have known that 
you couldn 't get out of here without home
work. Here is your assignment: 

1. Find out If the largest number Is gener
ated more than once, and if so, how many 
times. 

2. Print the location(s) in which the larg
est number appears. 

3. Find out If the number 238 appears in 
the stored numbers, and if so, where it Is 
stored. 

Tebooa 
There are some taboos connected with 

array usage. The most frequent is forgetting 
to dimension the array with the DIM state
ment when needed. This will give you the 
old ?BS error message. 

Once an array has been set, you may not 
re-dimension it. If you try, you will get a ?DO 
error message (One of my students main
tains this stands for " dumb dimension· 
ing."). Set arrays correctly the f irst time and 
put them near the beginning of your pro· 

WE PAY SHIPPING 
ON ALL MX-80 

PRINTER and M.P .1. 
DRIVE ORDERS* 

LEVEL IV PRODUCTS, INC. 
32238 Schoolcraft Road, Suite F4 • Uvonia, Mi 48154 
313-525-6200 Outside Michigan call 1-800-521-3305 

Please odd $2.50 for shipping and handling. 
$1.50 C.O.D. 
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."The only real way to learn about arrays and 
matrices is to use them. So onward and upward . . . " 

gram. There are methods of transposing fig· 
ures from one array to another (see the third 
subroutine on page 615 of your manual), but 
this is a tricky process. 

Before closing, some mention should be 
made of matrix operations. In algebra, ta
bles of data are called matrices. A special 
branch of algebra deals with manipulating 
matrix information. If you are in a position 
to need scalar multiplication, element-wise 
functions and the like, you surely know 
enough to use the subroutines on pages 614 
to 616 of your manual. 

lion C(1 , 1) contains the sum of locations 
A(1 ,1) and 8(1,1). All other locations follow 
the same pattern. 

This short tour of arrays is certainly not 
meant to pass as a complete treatment. It is 

meant to help you get from one place to an
other, and if it does, well and good. The only 
real way to learn about arrays and matrices 
is to use them. So onward and upward
make yourself some outrageous arrays. • 

11 CLS:PRINT"FIRST YEAR" 
21 FOR S•1 TO ) : FOR 11•1 TO 3 
31 PRINT"ENTER FIGURE FOR STORE";S; "MONTH";M : INPUT A(S , 

Ml 
41 NEXT:NEXT 
~~ CLS:PRINT"SECOND YEAR":PRINT 
61 FOR S•1 TO ):FOR M•1 TO 3 

To demonstrate a simpler use of ma· 
trices, that of matrix addition, you should 
first construct another table like the Mer· 
chandise Returned table for the previous 
year and with different figures. The program 
given in Listing 4 will load data for the first 
year In A(S,M), load data for the second year 
in B(S,M) and then add the individual ele
ments in both matrices. Lines 10 to 40 load 
the first matrix, lines 50 to 80 load the sec· 
ond and lines 90 to 110 do the addition. This 
creates a new matrix, C(S,M) to store the 
sums. Instructions are included in the pro
gram to format the printout. The new loca-

71 PRINT"ENTER FIGURE FOR STORE";S;"MONTH";M:INPUT B(S, 
Ml 

81 NEXT: NEXT 
91 FOR 5•1 TO ):FOR M• 1 TO 3 
111 C(S,M) • A(S,M) + B(S,M) 
11 1 NEXT: NEXT 
128 P$• "$$t,ttt.tt • 
138 CLS : PRINT"THE COMBINED FIGURES ARE SHOWN BELOW : • 
148 PRINT:PRINTTAB(38) "JANUARY";TAB( 41 ) "PEBRUARY";TAB(5 

I ) "MARCH" :PRINT 
151 FOR S•l TO 3 
161 J•27 
17 8 PRINT"STORE t";S; 
181 FOR M• l TO 3 
191 PRINTTAB(J )US INCFS;C(S,M); :J•J+ll 
211 NEXT:PRINT" ": NEXT 

Listing 4 

IN WITH THE NEW ••• 
Is your TRS-80 singing Auld Lang Syne? Does it 

remember the good old days when each new 
Power-Up sequence brought new software to 
massage its RAM? Is it lacking the Spirit of the 
Season? Start the New Year off on the right keys! No, 
not E-D-1-T . . . C-L-0-A-D. 

No standing in the end-of-the-year return lines. These 
original, ready-to-load programs fit your TR8-80 
perfectly. Your computer will receive one 30 minute 
cassette each month by First Class Mail containing 
ready-to-CLOAD programs that will even keep or 
Father lime from aging. 

Make your New Years resolution early this 
holiday season and surprise your TRS-80 with a 
subscription to CLOAD MAGAZINE. 

The Ane Print: 
Overseas rates slightly higher-please write lor them. 
Back 1ssues available-ask for our list." 
TRS-80 ~~a trademark of Tandy Corporation. 
Calilomoa resodents add 6% to single copoes 

and anthologies. 
Programs are lor Level II 16K and 

occasionally for 48K disks. 
"24 Le'llell back 1sst.es also available. 

Mastercharge/Visa Welcome Also Cash [, Gold. 

PRICES 
I year subscription . . . . . . . . S42.00 
6 month subscription S23.00 
~ingle copies . . S4 .50 
Anthology-volume I S I 0 00 
Anthology· volume 2 . . . . . . . S I 5.00 

' Copyright CLOAD MAGAZINE 1980 

"32 

t::LI)A[i 
MAGAZINE INC. 

P.O. Box 1267 
Goleta, CA 93017 
(805) 964-2761 
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Advanced Statistical Analysis 
Radio Shack 
Ft. Worth, TX 
16K Level II 
Price: $39.95 

Advanced Statistics 
Creative Computing Software 
Morristown, NJ 
16K Level II 
Price: $24.95 

Robert P. Johnson 
7547 24th Avenue, N.E. 
Seattle, WA 98115 

\ \ \ 

Because I believe a review should con· 
tain some recommendation, I' ll tell you 

up front that the Radio Shack statistical 
package is good and worth the price. The 
Creative Computing package promises 
much, but fails to deliver. 

The Radio Shack package comes in an 
8% x 11 three-ring binder, which contains a 
170-page user manual and eight cassettes, 
including one blank. The Creative Comput· 
ing package, in an 8'f2 x 5•12 vinyl folder, 
contains a 27-page user booklet and one 
cassette. 

The Radio Shack software supports 
printed output. The manual includes a sam
ple ol the video display at each program 
stage and a discussion of possible error 
messages and other user foul-ups. The 
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manual also has four appendices, one con
taining program listings. 

The Creative Computing booklet only de· 
scribes how to use the statistical programs. 

CLOAD Cassettes 

A short digression: I recommend that you 
recopy the Creative Computing programs 
onto another cassette. On the original cas
sette, the programs are recorded one after 
the other, so if you wish to use the seventh 
program, you must CLOAD seven times. 
Copy the programs onto another cassette 
and give each a unique file name. Or load 
each onto one side of a single cassette. 

Writing this review, I discovered that the 
programs on the Advanced Statistics cas
sette do have file names. This is not men· 
tioned In Creative's booklet. The file names 
are not the numbers one to nine as you 
might expect, but the letters A to I. So, to 
load the Multiple Linear Regression pro
gram (number 6 on the table of contents), 
you would type CLOAD F. This works only if 
you start from the beginning of the tape. 

The Programs 

Both packages contain roughly equiva
lent statistical programs. The Radio Shack 
package contains two programs that are 
absent from the Creative Computing pack
age, and the Creative package contains 
one program that is not in Radio Shack's. 
The Radio Shack Random Sample program 
selects a random sample of data item num· 
bers from a population. The second pro
gram is Time Series II. It calculates season· 
al indices and moving averages for yearly, 
quarterly, monthly, weekly or daily data. In 

statistical analysis 

software packages. 

STATS 

my work I find little use for the random sam· 
pie program, but the Time Series II is in
valuable. 

The extra program in the Creative Com· 
puling package is Correlation Analysis. It 
performs correlation analysis on up to five 
variables. The statistical output of the pro· 
gram is similar to that of the multiple re· 
gression program, but may prove to be use· 
ful to users who need correlation analysis. 

While the remaining programs in both 
packages are similar, differences exist and 
will be covered in the following discussion. 

Most of the programs do not contain data 
correction routines. To minimize your frus
tration, it is essential to load your KBFIX 
program first. This won't solve all of the us· 
er input errors, but it will reduce them to the 
minimum acceptable aggravation level. 

Tape Data Flies (RS) 
and Data File Manager (CC) 

These programs are the heart of a data 
management system for a statistical analy
sis package. They allow data to be stored 
on tape for repetitive use and allow that 
data to be edited. The Radio Shack program 
can be used to create new data files, list 
data f iles (with a printer option), or update 
old data files by deleting or adding data 
elements for existing variables, or by add
ing a new variable and its data elements. 

The Creative Computing package does 
this and more. This program allows the user 
to create a new file containing only some of 
the variables on the master f ile; to sub· 
stitute (delete and add combined) values for 
the variables on the master file; to perform 
transformations of variables on the master 



file; and to create a subtile containing some 
of the values of the variables on the master 
file. A further word about the transforma
tion option: the program allows any variable 
to be transformed as follows: 

Here the values lor A and D are user-sup
plied. The user's booklet tells you which 
program line to change to allow other trans
formations. Nice touch. 

Both packages require that different sta
tistical programs use different data file lor
mats. You cannot create a data file and run 
it with any of the programs. Statistical 
packages for mainframe computers (of 
which SPSS-Statistical Package lor the 
Social Sciences-is probably the best 
known) generally allow the user to use a 
common data fi le format lor all of the statis
tical analysis routines. This is helpful and 1 
hope that the next generation of personal 
computer statistical software writers will 
adopt the method. 

Descriptive Statistics, Histogram, and Fre
quency Distribution from Radio Shack, as 
well as Descriptive Statistics from Creative, 
are programs lor the statistical analysis of 
a single variable. It should be mentioned 
that Histogram (AS) is really a graphics pro
gram and not useful unless printed. 

The two packages produce comparable 
information, except that the Creative Com
puting program has more features than the 
Radio Shack programs. It has two options 
that are used for test scoring. You enter 
either the number of questions right or the 
number of questions wrong, and the pro
gram scores each test, producing a statis
tical analysis of the scores. 

Both packages produce similar descrip
tive statistics. The Creative Computing pro
gram includes the median, quartile values, 
and the standard error of the mean. The lat
ter can be calculated using output of the 
Radio Shack program, but the first two val
ues cannot. 

Descriptive Statistics from Creative can 
correct erroneous data entries before run
ning the program, but I had problems with 
this option. When I deleted data, even 
though it did not show up in the revised data 
listing, it was still part of the statistical 
computations. 

T-test lor Matched Pairs, and Correlation 
and Linear Regression from Radio Shack 
perform much the same job as Two Variable 
Statistics from Creative. Both packages 
perform standard two-variable statistical 
analysis. There are two major differences 
between them, however. The Creative Com
puting program conducts only a two-tailed 
t-test on the data, while the Radio Shack 
programs allow either one-- or two-tailed 

"To minimize your frustration, . .. 
load your KBFIX program first. This 

won't solve all . .. errors, but it will reduce 
them to . .. acceptable aggravation level." 

t-test. Also, the Radio Shack programs 
graphically display the two-variable regres
sion and the original data points on the 
screen (or the printer). 

The Radio Shack program, however, does 
not calculate the standard error of the 
estimate lor the regression. The Creative 
Computing program does. Since both pack· 
ages allow forecasting of the dependent 
variable, Radio Shack's omission is puz· 
zling. 

Chi-Square Analysis from Radio Shack 
and Crosstabulation from Creative are ba· 
sically similar. The first major difference is 
the dimensions of the chi-square table. The 
Radio Shack program accepts up to an 8 x 
8 matrix; the Creative Computing program 
accepts up to a tO x 10 matrix. Other differ
ences: 
•The Radio Shack program allows the user 
to specify the expected cell frequences. 
•The Creative Computing program allows 
the chi-square matrix to be consolidated in
to a 2 x 2 contingency table. a useful fea
ture if some frequencies are low or missing. 
•The Creative Computing program allows 
the data to be entered raw. Each observa
tion Is entered as row and column numbers 
and the program then calculates the ob
served frequencies. You would be bettt~r off 
(In terms of finger fatigue) to calculate the 
frequencies before using the program. 
•The Creative Computing program com
putes a gamma statistic in addition to the 
chi-square. 

Regression-trend Analysis from Creat ive 
is easy to use as the time variable is ab
stract (period 1, 2, 3, etc.) and is automati
cally incremented with each data entry for 
the dependent variable. It also estimates 
the regression coefficients for eight func
tional forms, (including the linear model). 
Unfortunately, no information Is provided 
so that the user can determine which func
tional form is best fit to the data (aside from 
the standard error of the estimate). Neither 
the regression routine in Creative's Two
Variable Statistics nor their Regression
trend Analysis calculates a correlation 
coefficient. 

Multiple Linear Regression and Ad
vanced Multiple Regression in the Creative 
Computing package seem to be a "band
aid." Multiple Linear Regression is com
patible with the Data File Manager while the 
Advanced Multiple Regression program is 
not. The latter only accepts data from tape 
in the form of DATA statements appended 
to it. The new program can be recorded on 
tape lor later use. This is not a flexible 
system. The Multiple Linear Regression 

program, like the rest of the programs in the 
package, was written by Richard Galbraith, 
while Advanced Mult iple Regression was 
written by David J . Simecek. 

Why a different author? 
So what is wrong with the multiple re

gression program written by Galbraith? 
First: The output consists of partial corre

lation coeff icients between variable pairs, 
the means and standard deviations of the 
variables, and two sets of the regression co
efficients. One set is the regular equation 
with no intercept. or constant, term. And 
that is it ! Now I don't know of anyone who 
would estimate a regression equation and 
Ioree the constant term to be zero. 

The second problem with the Galbraith 
program Is that it is unreliable. In testing all 
three programs, I used Multiple Regression 
Analys is-Simplified. an art icle by Dr. 
David M. Chereb in the February, 1979, 
issue of Creative Computmg, as a ben
chmark. When I used the data with 
Creative's Mulltple Linear Regression pro
gram, it ran through the correlation matrix 
and then produced the message: 

THERE IS NO UNIOUE SOLUliON 

suspect that the matrix inversion algo
rithm produced a singular matrix. This is 
flatly unacceptable since the data does pro
duce a solution in other programs. 

The Advanced Mulitple Regression out
put consists of the regression coefficients, 
calculated t-values, a calculated F statistic, 
confidence intervals lor the regression co
efficients based on user-suppl ied t-values, 
and analysis of variance table, and the co
efficient of determination (R1)-mislabeled 
as the " coeff icient of multiple determina
tion." 

The program contains a data review and 
correction option, but alter displaying the 
values of the dependent variable, the 
screen prompt reads: CORRECT AS FOR Y 
VALUES?. A response of YES gets a REDO 
message. The correct response is 0,0 as 
with the independent variable correction 
routine. 

Another irritant is the prompt TYPE 1 
FOR ANOTHER SET?. What do you type if 
you don't want another set of estimates? 
Answer: any other number; but that's not 
obvious. With some experimentation you 
can clear the problems up. That such 
" minor" problems exist, however, is 
evidence that the program has not received 
extensive user testing. 

One major problem surfaced when I used 
the data from Dr. Chereb's article. The pro-
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PS.- We want to be your software source. Give us the opportunity to beat ANY price' 

-.... DISK I _.,_ WITH , ... ,NUAl 
OSBORNE ~ MANUAL O N LY 

General Ledger I S 59/ S20 
Acct Rec/ Acct Payl s 59/S20 
Payroll w/ Costf S 59/$20 
Buy 2 gel! free S118/S57 
Al l 3 & CBASIC-2 S199/$7t 

DIGITAL RESEARCH' 
CP/ M ' 2 2 Northstar S 14g/ S25 
CP/ M ' 2.2 Cromemco S189/ S25 
CP/ M' (other vers1onsJ Call 
Pl/1-80 $4691'35 
Mac s 85/ $1 5 
S1d s 65/S 15 
Z-Sid S 95/$15 
Tex S 70/$1 5 
DeSpool S 45/ na 

MICROSOFT 
Basic-80 
Basic Cornp1ler 
Fortran-80 
Collol-80 
Macro-80 
Edit-80 . 
MuS1mp/ MuMath 
Mulise>-79 

$294/ $30 
$334/$30 
$364/$30 
$574/ $30 
$144/$20 
$ 64/$20 
$224/$25 
$1 74/$20 

MICRO DATA BASE SYSTEMS 
HDBS $250/$40 
MOBS S 750/ $40 
Other Call 

S.O.F.T. W.A.R.E. 
MicroTax• :t 
Federal individual 
Federal cO<porate 
Stale Individual 
BuSiness Plus • t 
General Ledger 
Acct Rece1vable 
Accr Payable 
Payroll 
All4 

SUI"£RSOFT 
Forth (8080 0< ZBOl 
D1agnostic I . 
Other disk software 

SOFTWARE WORKS 
Adapt 
Ratfor 

MICRO-AP 
Selector III-C2 1 
Selector lVI 
5-BasK: 

s 749 / $50 
$249/$25 
$249/$25 

$ 79/ $25 
$ 79/$25 
$ 79/ S25 
S 711/ S25 
S269/ S99 

S129/ S25 
s 49/S20 

less 10% 

S 69/ na 
s 86/ na 

$269/$20 
$469/$35 
$249/$25 

CP/ M users: spec1fy disk systems and formats Most formats ava1lable 

Holiday Special: 
Total Information 
Man.gement 
(T.I.M.) 
Fantastic -Easy to 
useOBMSt~ S299 

MICROPIIO 
Y«>rdStar 
WordStar/ Ma1l-Merge 
DatoS tar 
Y«>rd-Master 
SuperSort I 
SuperSort II 
SuperSort Ill 

PEACHTIIEE"1 

1324/$40 
$464/$65 
$279/$35 
$119/$25 
S199/ S25 
$16g/S25 
$119/$25 

General ledgert $449/$40 
Acct Receivablet S449/ S40 
Acct Payablet $449/140 
Payrollt S449/ S40 
lnventory:t . S449/S40 
PrOPerty Mgtt S899/S40 
C.P.A. Client W"lte-up:t $899/$40 
Mailing Addresat S349/ S40 

STRUCTURED SYSTEMS 
Generalledgerl $747/ $40 
Acct Rece,vablef s 7 4 7/ $40 
Acct Payablel S747/S40 
Payrolll $74 7/$40 
Inventory Control I $447/$40 
Analystl S197/ S20 
Letterightl $1671120 
NAOI $ 87/$20 
OSORT S 87/$20 

GRAHAM-DORIA~ 
General ledgerl $6113/ $40 
Acct Receivablef Sli93/S40 
Acct Payablef .$693/$40 
Job Costlngl .$693/$40 
Payroll I $493/$40 
lnventoryl . $4113/$40 
Cash Registerf $493/$40 
Apartment Mgtl S493/S40 

WHITESMITHI 
" C" Comp1ler* S800/S30 
Pascal (1nc1 - c .,* $750/$45 

COMPUTER PATHWAYS 
Pearl !level 1 ll 
Pearl (level 2)1 
Pearl (level 3 )1 

EIOOS SYSTEMS 
Kiss 
K·BISIC 
-oTHER GOODIES'' 
Tiny -c ·· 
CBASic-2 
Pascai/Z 
Pascai/UCSD 
Pascai/ MT+ 
Pascai/M 
Nevada Cobol 
FMS-80 
dBASE II DBMS 
Condor DBMS 
Vulcan DBMS 
T.I. M OBMSt 
CBS 
Whats•t? 
Vsort I 
Str~nQ/80 
MatchMaker 
Postmaster 
Spell B1nder 
Mag1c Wand 
TextW"ite r Ill 
ElectriC Penc1t II 
CPA1ds 

s 99/$25 
S299/S25 
$549/$25 

$299/ $25 
$529/ $50 

S 89/$50 
S 89/St 5 
$369/ $30 
$299/ $30 
S224/$30 
$149/ $20 
s 89/ $25 
$649/ $45 
S629/S35 
S599/S30 
$469/$30 
$329/ $35 
$279/ $45 
s 149/$ 25 
$ 159/$25 
s 64/$20 
S 7ii/ S t O 
s 149/ $20 
$349/ $45 
S299/ U 5 
St I 1/ $20 

less 15% 
less t2% 

FANTASTIC ROYALTY 
PAID FOR QUALITY 
TRS-80 MODEL II 

SOFTWARE 
TRSDOS OR CP/M 

WRITE OR CALL 

TM-eo.aaa.• 
CP/M 22 (P&TJ St59/S35 
Electr1c Pencil II less 15% 

ORDERS ONLY- CALL TOLL FREE VISA • MASTERCHARGE 

1-800-854-2003 ext. 823 • Calif. 1-800-522-1500 ext. 823 
Overseas-add SIO plus additional pOStage • Add S2 50 pOStage and handling per each 1tem • Calltorma 
res,dents add 6% sales tax • Allow 2 weeks on checks. C 0 .0. ok • PrK:es subject to change w1thout not1ce 
All items subi8Ct to ava,lab,llty • THE DISCOUNT SOFTWARE GROUP 

1610 Argyle Ave .. Bldg. 102 • Los Angeles. CA 90028 • (213) 666-7677 

have the IIJW8I' to 8111 

NATKJW. tUIT1NG1tlfS DISEASE ASSOOATIOO 
Suite 501.1441 Broadway. New York. NY 10018 
212-966-4320 
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gram produced the correct regression coef
ficients, but then went on to generate an er
roneous analysis of variance table and oth· 
er summary statist ics. For example, the cal
culated F statist ic was reported as -32.41 
(it is actually 1594.62), the R' was reported 
as 1.33 (it is actually 0.995), and the t·values 
were also incorrect. 

While Radio Shack's Multiple Linear Re
gression program performs well (it never 
missed a beat with any data I fed it-includ
ing Dr. Chereb's infamous set), and while it 
produces an acceptable set of summary 
statistics, it doesn't have some of the fea
tures that one might like. For example, it on
ly handles up to five independent variables. 

Also lacking in the program's summary 
statistics are t values or standard errors for 
the regression coefficients, a standard er
ror of the equation, and an R' adjusted for 
degrees of freedom. None of these are diffi
cult to include, and they are indispensable 
lor hypothesis testing. 

While the Radio Shack and Creative Com· 
puting packages contain programs l or 
Analysis of Variance, Radio Shack's pro
gram is considerably more limited, to a one
way analysis from two to live groups or 
samples. Radio Shack also includes an ad· 
dendum page, explaining which two lines of 
the program are to be changed. The error is 
non-fatal as it occurs in the program seg
ment that controls the printing of the test 
statistics to the screen or the printer. The 
addendum is a nice touch, however, and 
shows some concern for testing of the pro
grams. 

Two-Wey Analysis 

The Creative Computing program will run 
one and two-way analyses of variance, up 
to 10 or 11 groups, one-way, (up to 100 or 121 
groups' two-ways). 

Creative's one-way ANOVA performs 
faultlessly and its output is perhaps better 
because the program generates sample 
means and standard deviations lor each 
group and the sample as a whole. The two
way ANOVA is another story. After it gener
ates the mean and standard deviations, the 
error message: 10 ERROR IN 2830 appears. 
Line 2830 reads: 

2830 Y = 21(9 ' B) : X= 21(9 ' A) 

Somehow, somewhere, A orB are either be
ing set to zero or have not been set after ini
tialization, causing the program to bomb. 
As with both of the multiple regression pro
grams, you could (if you have access to a 
printer) get a printout of the program and at
tempt to debug it. 

This, of course, is the point. The pro
grams are sold (and advertised) as com· 
plete, ready-to-run software. They are not. • 



MODEL II 

26-4002 
6•K 1 Drive 
S3~.00 

MODEL Ill 

. . ·- .;,;...-

26-1061 4K I. .. . .. . . ..... $630.00 
26-1062 16K Ill. .. . . . . . . .. 900.00 

26·1063 32K Ill 
2·Drives , RS232 .. . . . . . . . 2246.00 

I:EnTRDnii:S 
Fast 100 CPS Cent ronics 

DISCOUNT 

TRS-80~AL••A301 
COMPUTER SPECIALISTS 

26·1 051 4K level I System . . . . .. .. . . . .... . ' 424 00 

26-1 054 4K l evel II System . . . . . . . • . . . . . . . . .. 552 00 
26-1145 RS -232 Boord . . . . . .. . . . . . .. .. . . . . . .. . . 84 .00 
26-1140 ""0 "" K Interface . .. . . . . . •... . ... . .. . . . 249.00 

26-1141 ' '16"" K Interface . . .... . . .... • • . ... . . . • ... . 359.00 
26-1142 '32" K Interface . . .... . . • . . .. ... . • . . . .. 469 00 

26-1160Mini Dosk · DriveO ... . . .. .. .. ... .. . . .. . .. . 419.00 
26-1161 M ini Disk · Addotionol. . .. .. . . . . . . .. . . .. . ... 419.00 
26-1154 lonepr in ter II ... .• ... ... . . •. . ... .. 699.00 

26-1156 l inepronter Ill . ...... .. . • .. . . . . .. . • . . . . . . . 1799.00 

26· 1159 l inepronter IV ......... .. • .. . . . ... • . . .. . . .. 859.00 

26-1104 Factory Upper l ower 
Case Modol ocotoon Installed . ...... . .... . . • . . ..... .. . 70.00 
26-1506 Scrips it · Tope ... .... ........• • ...... . .... . 60.00 

26-1563 Scr ipsi t . Disk . . ... . . • ......... . . . . . . . . . . . . . 79.00 

26-1566 V isicolc .. . . . . .... • . . . .. . . . .•....... . • • . . .. 83.00 
26-1562 Prolole ...... . ... ............ . ...... . . ... . . 72.00 

NOTE : Coli lor ovolrobllity of VIDEO TEX. Model Ill . Color . 

and other new products . 

MODEL I 

26·1056 
16K Level II 

System 

$670.00 
COlOR 

26-3001 4K .. ..... ...... .. .. .. . $360.00 

All OTHER R.S. SOFTWARE 
FURNITURE. STANDS. CABlES 
AND ACCESSORIES DEDUCT 
1 oe;. FROM CAT A lOG PRICE 

Novation Cat Modem .. $149.00 
CCA Data Management 
System ... . .. . ....... . . . 72.00 
Adventure Games 
Games 1-9 each . . .... . .. 14.00 

26-3002 16K . .... ........ .• . . . . . 540.00 
26·3010 Color Video . .. .. . • . . .. . 360.00 

26· 1206 Recorder . .. . . .... . . . .... 54.00 
26-3008 Joysticks . .. .... . .. . .. . . . 22.50 

8 Acorn 
Software 
Products. Inc. 

GAMES: 

730 Printer .. .... . . ..... . ..... $659.00 

Alien Invasion 

Stock Market . 
Star Trek . . 

Block 'Em . 

l ing-Tong . 

UTILITIES: 

$9.00 

9.00 

9.00 

9.00 

9.00 

Text Quali ty Centron ics 

737 Printer .. . ..... . .... .. ... . $819.00 

Model II Cobol Compiler 
$360.00 

Cobol Run Time Package 
$36.00 

Pocket Computer 

26·3501 1.9K P.c ... . . ...... . . .. . . .... sm.oo 
26-3503 Cassette 1/ F . . . . . . . . . . • ... . .. . . 45.00 

14·812 Recorder ..... .. . . . . . . •• .. . . ... . 72.00 

System Savers 

EDUCATION : 
language Teacher 

. 14.00 

. . 18.00 

FREE: COMPUTER CATALOG 
UPON REQUEST 

1-800-841-0860 Toll Free Order Entry 

r:l~CR[] r:llir.iA13Er:1Er.iT EYSTEr:lE, ~~L. 
No Taxes on Out Of 

State Shipments 

Immediate Shipment 

DOWNTOWN PLAZA SHOPPING CENTER 
115 C SECOND AVE . S.W. 
CAIRO, GEORGIA31728 

From Stock on Most Items 
(912) 377-7120 Ga. Phone No. 

R.S. 90 Doy limited Warranty 
F·48 Form Provided 

largest Inventory 
In the S.E . U.S.A. 
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~HePROGRAM STORE 

By lAo Christopherson from Acorn 
Your 'droid hu already leuned NIM, so now 
it's time to teach it how to wield • luer sword! 
Leo Christopherson , author of "Android 
NIM, • "Denclng Demon" .nd other eniNtions, 
has developed a new type of ani!Nition and 
high-quality sound in his latest work. 

Your 'droid starts out as a lowly clown. You 
teach It how to use a laser sword by control
ling Its mov-ents. After training it to be a 
"Crend Master , • you enter the tourn_,t 
against the program's skilled 'droid! Enter
talnonent for all ages. 

Protected Tape ... $1 ' · 95 
Protected Disk . . . $20. 95 

DEATH
MAZE. 

5000 
from Med Systems 
A new breed of adventuring! Venture 
through a grlOphiallly represented 3-D 11eze, 
with halls that could deed end -- or recede to 
infinity. Step through the doors or drop into 
the pits. Will you encounter -..sters .nd 
mayhe11. or will you be treated to useful ob
jects end lnfor!Nition ? Will you ever get out 
alive? 

You may never find your way out of 
Deathlnaze 5000 , but you'll keep trying! 

16K TRS- 80, 32K APPLE 11 ... $12 . 95 

lly 'P. Brasher £ R. Vance fro11 Sanaational 
Software 
How would you run a political campaign for 
the highest office In the land ? Would you be 
elected 1 Find out with this campaign strategy 
simulation developed by political scientists. 
Choose (end perhaps change) your positions 
on Njor Issues u you conduct your ca•
palgn , all the while keeping en eye on the 
weekly polls. 

TRS-10 l2K Cassette, UK Disk 
Apple II £ Apple II+ UK Dl1k 
Atari 1100 l 2K Cu~ette . AteriiOO IIOK Disk 
•. .... . .. $2-.95 

TRS-10 l....t II~ 
unless otherwise •• 

noted 

By John Allen from Acorn 
New machine language action game, with 
sound , from the author of the acclaimed 
"PINBALL"! 

You have to be fast to keep up with the action 
as you try to outscore your opponent in five 
minutes of one-on-one basketball. C0111pete 
again•t a friend or your computer . 

Steal the ball , duck around your opponent 
and slant toward the basket for • ley up! The 
graphics ere based on a )-dimensional depic
tion of a basketball court , end ball dribbling 
sounds add to the realism . It's ell there but 
the cheers -- so real you'll wonder how the 
ball keeps from coming through the screen of 
your TRS- 10! Dribble, Dribble! 

Protected Tape .•. Sa. 95 
Protected Disk .. . $20.95 

GALACTIC TRILOGY 
By Douglas Carlston 
Teke control of the Calactica u you navigate 
through an uncharted ) · dimensional uni
verse. In "Calactic Empire , " you attempt to 
unify a universe that Is randomly created 
each u- you play. 

"Celactic Treder" pits your bartering skills 
against those of the other inhabitants •• you 
try to accumulate riches and power . But 
watch out for the asaassins and the energy 
cartel - - they're out to getcha! 

Diplomacy end deviousnen play equal parts In 
"Celactlc Revolution. • It's a game that com
bine• tactic• , social !Ninlpulatlon end Machia
vellian ruthleuneu. For more Intrigue , thi• 
ga- allows more then "on. player. Sound ef
fects . 

Choose any g- at S n . 95 for TRS- 10 16K on 
tape, sn.95 for Apple II 'IK Dl1k. 

To control the entire universe , get all three! 

JET FIGHTER PILOT 
from Ins tant Software 
Launch one of several realistic jet fighters 
from a n airport , or cat10pult frOfll the deck of 
an aircraft carrier. Incredibly realistic simu
lation , right down to maintenance problem•. 

You will not only learn about the dyne11ics of 
flight , you'll discover the complex operation 
of modern 11ilitary jet aircraft •• you sit back 
and try to keep up with the con1tantiy 
changing lnstr..-nt panel display. Challeng
Ing and lnformetive. 

c .. sette ... sa.95 

EDAS 
Editor/Assembler 

By Roy Soltoff from MISOSYS 
With EDAS , you are no longer tied to onemory 
limitations while writing in asMiftbly language . 
Now you can u~emble directly from text 
llored on disk . Branching lets you tnt your 
progra11, then return directly to EDAS. Creal 
for editing and debugging . 

Other featuru Include: global editing , 
upper / lower case 1upport. block moves , plus 
availability of DOS comiNinds within EDAS . 
It's the Editor /Assembler de1lgned with the 
progr-mer In mind ! 

Disk ... $79. oo 

MiGs 
& 
Messerschmiclts 
"It is the sum11er of 19" end the Blitzkrelg Is 
smashing Into the heart of Russia •.• • 

This Is how your instructions begin when you 
becoMe the fighter squadron Ieeder In "Migs' 
Messerschlaitts", one of four exciting new 
Discovery Air COfllbat Sillluletions. 

These World War II re- enactments are his tori
cally accurate - - they challenge you to learn 
the tactics used by the actual COMbatants! 
Written In machine language for fest re
sponse . 

MICs end Messersch•idts 
RAF : The Battle of Britain 
Jegdstaffel 
Winged s-ural 

For TRS- 10. Apple II, PET - - 15K .. . $19.95 

ACCEL &ACCEL II 
From Allen Celder Software 
Imported fr011 England , a compiler for TRS- 10 
Leve l II Basic (ACCEL) end Disk Beale 
(ACCEL II I . ACCEL lets you compile the Inte
ger portion of your Basic progr .. s to fest, 
efficient Z-10 machine code . ACCEL II com
piles floating- point erlthnoetlc .. well , end 
supports Disk Basic. 

Both allow • significant improv.-nt In 
run- time -- up to 3000\ fester in some cases 
- - end Improved program security! 

ACCEL • • ..•.. $U. 95 
ACCEL II •. . • $19. 9S 

VIsit Our New Stant: W. Bell Plaza- 6600 Security II vel ·Baltimore, MD 

laiC TO ORDER CALL TOLL FREE 800 424-2738 For information 
Call (202) 337- 4691 

THE PROGRAM STORE 
4200 Wisconsin A,..,. NW, Dept. K6 lox 9609 

Washington. D.C. 20016 
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Get the most from your micro with 
JOftware and acc•sorles from ane of 
the wortcrs ..... t selections. 

~-.. 
Store 

CALL TOLL FREE 
800424-2738 

POKERPEIE 
By David Cubwr fr0111 Qu.lity 
Pr.ctice up for your w•kend pol<er gHie 
aa.lnst animated Pete . He shuffles and de.ls. 
then p lays five c•rd dr•w •g•lnst you . Pete 
will bluff, raise call or fo ld . But watch out-
Pete's got a gun! 

N- version with keyboard or optional light 
pen Input ... . . S 11. 95 
(Light Pen .... $19. 95) 

From S imulations 
The fir st of the DunjonQuest series. and still 
one of the otOSt popular. In exploring over 
200 ,._,s in the magical labyrinth. you will 
encount..- 1110re than 30 kinds of fearsonoe 
""'"st..-s guarding over 70 treasures . Sonoe of 
the treasures wi ll help you in your quest, but 
you must still watch out for the many mon
sters and traps that spring out from the walls 
end shaclows . 

The "Book of Lore• fills in the IM<:kground 
and describes the appearance of the t~le u 
you go . Test your mettle against the sar vants 
of evil and the Infamous lnnkeaper u you 
play this real- time fa n tasy simulation. A real 
challenge , even for serious go-rs . 

$H. 95 (Includes Book o f Lore) 

PACKER 
Fr0111 Cottage Software 
The ultl.,..te editing tool for BASIC p rogram 
lines . There are five command s which a llow 
easier reeding of the program a nd more effi
cient execution by the c0111puter . 

Specify "PACK" and the progr""' will com
press text Into multiple stat-nt lines up to 
the maxi muon length you specify . This really 
speeds up storage , load, and execution time . 
II can reduce the ........,..y requiren~~nt by as 
much as 33\ while saving disk or tape space, 
too. 

T he "UNPACK • command breaks • ultiple 
s tatement lines into single statements with full 
spacinp for easy reading and editing. 

"SHORT " deletes any unnecessary words 
(e.g. LET . etc . ) , and reonoves all REMarks. 

Also included are two handy uti li tlu : "MOVE" 
lets you relocate pr09r""' lines within your 
progr- . and " RENUMB " allows progr
renumberin9. 

Save II.,., _.,.-y end s torage space - - order 
PACKER today! Versions for J&l( , 321< and 
UK supplied on two cassattes . 

$29. 95 

SBT Structured 
BASIC Translator 

By Cene Bellinger from Acorn 
S peed up program development and docu
mentaUon with structu red p rogramming. You 
c•n write your progr • ms using: 
CALLS, PROCEDURES. CASECALLS , 
IF- THEN- ELSE, WH ILE and UNTIL. Once 
written , SBT wil l q uickly translate the 
structured code into an efficient BASIC 
program . The program is fast (a 20K BASIC 
program in less than 4 minutes) and compac t . 
Onc.e you try structured progr•mming. you 
may never go beck to BASIC. 

32K TR S- 80, Sing le Disk ... S29 . 95 

A TERM 
By Tom Stibolt f rom Acorn 
The complete ASC II terminol program , with 
features you want and need : true fu ll
- duplex, compatible with Radio S hack's 
RS- 232 and Lynx, support s all 121 ASC II 
characters includin g lowercase (if keyboard 
has bean modified for it) . end BELL sound on 
AUX line from the computer . 

You can set beud rate (on RS-2 32). parity . 
word length end stop bits from the keyboard , 
even while receiving. Lineprinter output is 
buffered in memory to allow the usa of slow 
p r inters to be used without nulls. A TERM is 
completely compatible with Radio Shack's 
Communic.aUons Packaae . 

Tape .... S19. 95 .. ·-0 

00 •0 . . 
~o 

~~ o 
NOVA 

uo 
By Bill H19ue from Big Five 
Asteroids surround your ship . You must shoot 
the aster oids, as well u any alien spaceships. 
Written In fast machine code , this gar .. is 
CREAT ! 

You may encounter five different kinds of 
allen ships , including the very deadly flag 
ship . You shoot from your ship's position , 
rotate it , use your thrusters to raove -- if you 
are overwhelmed, you c•n even get aw•y to 
hypersp.ce. Fast ond e>tcltlng . 

Tape . .. . SU . 9S 

SPACEWAR 
By Device Oriented C ames from Acorn 
A two-player , real- t l.,.. action game that lets 
each p layer control a spaceship with rotate, 
thrust , fi re , and hyperspace . Five Qame 
options (Including gravity) and three p laying 
speeds. In fast machine language . 

Tape ... st . 95 

By Roy Soltoff fr0111 Mlsosys 
Thi s machine language prt)9ram modifies your 
copy of Radio Shack's EDITOR /ASSEMBLER 
for use on your disk operating syste., . You 
can load ond save both te >< t and assembled 
object code to disk . And unlike the NEWDOS+ 
version . you can read the disk d irectory, ki ll 
files, and determine both s pace used and 
available without e>< ltlng EDTASM . 

Other capabllltles include : Block moves for 
relocating section s of text. Clobal c hange. 
which permits changing a label , fo r example, 
throughout ttw teJCt . PaQination lets you li s t 
your program neatly on 8-11 2 X 11 pages. In 
eddition , high ... mory can be reserved to 
allow for machine language routines such u 
printer drivers . 

DISK •MOD allows lowercase Inp u t , branching 
to any address , end a funct ional (CLEAR) 
key. It causas the syonbol table to be 
alpha-sorted and to be outp ut 5-across, and 
improves the formet of "DEFM" . Cot all t hese 
fe•tures and more , plus corrections to errors 
in the Radio Shack pr 09ram up!lrade your 
EDITOR /ASSE~tBLER with DISK 'MOD today . 

Tape .... $19. 95 

DDT Disk o..~w nm.r 
iiiPIIt IIS,lAI Of RO TD I S'E EI 

111'1[ "'·' 0 .... -· 10 
UOI- IIEHlSh1S 0.11 liN. 

ISlOfl IC1111lE tll IFAS TI 
m.oo m .u m . ll lOO :01 .u JOl .ll 313.00 

.1 ......... 1 .... , .... 1 .... 1 .... 1 ••• ,, .... 1 ......... 1 ......... 1. 
from Disco- Tech 
Analyze and edjust your disk drive motor 
speed with a real- time graphic display . Mo
nual details use for Radio Shack , Snugart , 
MPI , Pertec and Viste drives , and DOT can be 
used with any drive . All you need is DDT . 
two screwdrivers and five W~inutes . 

Disk . . . .. $19. 95 

SARGON II 
By Dan & Kathe Spraklen from Hayden 
Accl•imed the best of the microcomputer chess 
p laying progr...,s. SARCON II ume in third 
in the 9th North American Computer Chess 
Ch~~npionship, pleyin9 ageinst much bigger 
machines ! You haven't really played c hess 
against your computer until you try SARCON 
I I. 

Tape ... $29. 95 Disk ... $3,. 95 

PROGRAMS UNIJMITB) ••• 
• o e i f you don 1 t see t he progr• you ' d 

li ke, give us a ca ll - we probably hll'ole 1 ~1 

NEWOOS+• ..... .. . 99.95 YTOS • .... . .. . ... . 99 .95 
NEWOOS/ 80• ... .. 149.95 RAOEX 10• ....... . 99 . 95 
Level II I BASIC.49.95 CCA Data llgr • .. .. 75.95 
MMS FORni / Nan• . 79.95 SYSTEM S~VERS .... 14.95 
KeyEdlt ... . ... . . 18.95 Tiny PASCAL' ..... 5D.OO 
~n w/ Sound (eachl; Tape 14.95 Disk 20 .95 

Pinball Pigskin StarTrek Tlng- Tong 
Invaders Fr011 Space Al len Invasion 

Language Teacher (Fr, Span, l ta l.l * 19.95 ea. 
OSilORIE & ASSOC. Business SystMs• : 25 .00 ea. 

General l edger Accounts Payab l e 
Acco<lnt s Rece i vabl e Payroll w/o cost ac:ct. 

• Disk 

r----------------------------------------1 I 1HI MOGUM smRI • D!pt K6 lox9606· 4200Wisconsin Ave, NW • w.hlnp!!n, D.C. 20016 I 
1 Item PrIce Postage Sl .00 name 1 
I Total ----- eddr I 
1 o CHECK o V I SA cIty state _ zIp 1 
L-~~----------~~~~~~~~~~~--£~~-------Exp __ j 
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PROGRAMMING TOOLS FOR YOUR 
TRS-80 

INSIDE LEVEL II 
The Programmers Guide to the TRs-80 ROMS 

INSIDE LEVEL II is a comprehensive reference guide to the Level 
II ROMs which allows the machine language or Basic programmer 
to easily utilize the sophisticated routines they contain. Concisely 
explains set-ups, calling sequences. and variable passage for 
number conversion. arithmetic operations, and mathematical func
tions. as well as keyboard, tape, and video routines. Part II pre
sents an entirely new composite program structure which loads 
under the SYSTEM command and executes in both Basic and 
machine code with the speed and efficiency of a compiler. In 
addition. the 18 chapters include a large body of other information 
useful to the programmer including tape formats, RAM useage, 
relocation of Basic programs. USA call expansion, creating SYS· 
TEM tapes of your own programs. interfacing of Basic variables 
directly with machine code. a method of greatly increasing the 
speed at which data elements are stored on tape, and special 
precautions for disk systems. INSIDE LEVEL II is a dearly or
ganized reference manual. It is fuHy typeset and packed with 
nothing but useful information. It does not contain questions and 
answers. ROM dumps. or cartoons. INSIDE lEVEL II... .. 15.95 

TELECOMMUNICAnONS PROGRAM 
This program allows reliable high speed file transfers between two 
disk-based computers over modems or direct wire. It is menu 
driven and extremely simple to use. Functions include real-time 
terminal mode, save RAM buffer on disk, transmit disk file. receive 
binary files . examine and modify UART parameters, program 8 
custom log-on messages, automatic 16-bit checksum verification 
of accurate transmission and reception, and many more user 
conveniences. Supports line printers and lowercase characters. 
With this program you will no longer need to convert machine 
language programs to ASCII for transmission. and you wiH know 
immediately if the transmission was accurate. TELCOM .... .$29.95 

PROGRAM INDEX FOR DISK BASIC 
Assemble an alphabetized index of your entire program ~brary 
from disk directories. Program names and free space are read 
automatically (need not be typed in) and may be alphabetized with 
a fast Sheli/Metzner sort by disk or program. The list may also be 
searched for any disk. program. or extension; disks or programs 
added or deleted; and the whole list or any part sent to the printer. 
Finally, the list itself may be stored on disk for future access and 
update. " The best thing since s~ced bread" (January issue of '80 
Microcomputing). One drive and 32K required. INDEX .... .$19.95 

SINGLE STEP THROUGH RAM OR ROM 
STEP80 allows you to step through any Basic or machine lan
guage program one instructiqn at a time, and see the address, 
hexadecimal value, Zilog mnemonic, register contents, and step 
count for each instruction. The top 14 lines of the video screen are 
left unaltered so that the "target program" may perform its display 
func1ions unobstructed. STEP80 will follow program How right into 
the ROMs. and is an invaluable aid in learning how the ROM 
routines function. Commands include step (trace). disassemble. 
run in step mode at variable step rate, display or alter memory or 
CPU registers. jump to memory location, execute a CALL, set 
breakpo4nts in RAM or ROM, and relocate to any page in RAM. The 
display may also be routed to your tine printer through the device 
control block so custom print drivers are automatically supported. 
STEPa0 ..... $16.95 
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4 SPEED OPTIONS FOR YOUR TRs-80! 
The SK-2 is the most versatile clock modification available for the 
TRS-80. Speeds may be switched between normal. an increase of 
50%. or a 50% reduction: selectable at any time without interrupt
ing execution or crashing the program. Instructions are also given 
for a 100% increase to 3 .54 MHz. though the TAS·80 is not reliable 
at this speed. The SK-2 may be configured by the user to change 
speed with a toggle switch or on software command. It will au
tomatically return to normal speed any time a disk is active. re
quires no change to the operating system. and has provisions for 
adding an LED to indicate when the computer is not at normal 
speed. It mounts inside the keyboard unit with only 4 necessary 
connections for the switch option (switch not included), and is 
easily removed if the computer ever needs service. The SK-2 
comes fully assembled with socketed IC's and inustrated instruc
tions. SK-2 .... .$24.95 

RAM SPOOLER AND PRINT FORMATTER 
This program is a full feature print formatting package featuring 
user defineable line and page length (with line feeds inserted 
between words or after punduation). screen dump. and printer 
pause control. The serial version allows baud rate selection from 
the keyboard. In addition. printing is done from a 4K expandable 
buffer area so that the LPAINT or LUST command returns control 
to the user while printing is being done. Ideal for Selectric or other 
slow printers. Allows printing and processing to run concurrently. 
Please specify PARALLEL or SERIAL (RS-232 interface) version. 
SPOOLER ..... $16.95 

DUPUCATE SYSTEM TAPES WITH CLONE 
Make duplicate copies of ANY tape written for Level II . They may 
be SYSTEM tapes (continuous or not) or data lists. The file name. 
load address. entry point, and every byte (in ASCII format) are 
displayed on the video screen. CLONE ..... $16.95 

MACHINE CODE FAST FOURIER TRANSFORM 
This complete package indudes 3 versions of the machine lan
guage FFTASM routine assembled for t6. 32. and 48K machines. 
a short sample Basic program to access them, a 10K Basic pro
gram which includes sophisticated interactive graphing and data 
manipulation, and a manual of instructions and examples. The 
machine language subroutines use variables defined by a support· 
ing Basic program to make data entry and retrieval extremely fast 
and easy for custom implementation. They perform 20 to 40 times 
faster than their Basic equivalent (256 points in 12.5 seconds). and 
require less than 1550 bytes of memory. FFTASM ..... 49.95 

FOR THE MODEL II 

LYNC 
from Mldnlaht Software 

High level data communication Tor the Model II with CP/M. L YNC 
will send and receive any file with automatic error checking and 
retries. Either end may initiate file transfers. and multiple files may 
be sent with wildcard filenames. Remote or local directories may 
be called from within the program. Allows full protocol, non· 
protocol, and real-time conversation modes. May be used over 
phone ~nes at 300 baud or direct to another computer at up to 9600 
baud. Also available for other CP/M computers. l YNC .••• .$e5.00 



APPLICATION 

A successful business application from beautiful, downtown Burbank. 

The Office Computer 

Gary Valle 
7219 Loma Verde 
Canoga Park, CA 91303 

Yes sir, I can check that order for you. 
Would you please give me your pur

chase order number? 
The secretary turns to the computer con

sole and enters the number. A moment 
passes, and the CRT displays the order. 

"Sir, that was shipped 3105180 ... Yes, 
103 of Preflight Procedures, 105 of Air
worthiness Testing and 50 of Stability
Part 1." 

Is this the efficient customer service de
partment of a Fortune 500 business? Not 
quite, or, at least, not yet. 

Film Systems, Inc. Is a growing company 
that specializes in the production and dupli
cation of slides and filmstrips for educa
tional institutions, business and industry. 
FSI uses a microcomputer as a tool to con
trol its own success and its expanding cli
entele. 

lnform•tlon Processing 

Large or small , all businesses have at 
least one characteristic In common-they 
process Information. Whether It's an in
quiry, an order, market research, or the 
weekly payroll, any business devotes a con
siderable portion of its time and money to 
processing words and numbers. 

If sales are to be Increased, more orders 
are to be received, purchases made, journal 
entries posted, Invoices mailed and corres
pondence written additional information 
processing Is a necessity. Why does the 
burgeoning small business so often over
look this requirement? The business may 
employ many factory workers, a production 

manager, a designer, two or three sales 
people, and be considering hiring others, 
and yet Its office Is already understaffed 
and overworked. 

Often the office Is still a one person 
show. That one Individual opens the mail, 
processes orders, types correspondence 
and Invoices, answers the phone, receives 
customers, ligures the payroll and taxes, 
does the bookkeeping, sends out state
ments, checks on overdue supplies, makes 
up the bank deposits, keeps the company 
checkbook up-to-date and more. As a busi
ness grows, these responsibilities can easi-

ly overpower even the most productive indi
vidual. If the company's ability to process 
information is not Improved, inquiries may 
go unanswered, bookkeeping may fall be
hind, orders may not be shipped when 
promised and Inventory may not be properly 
maintained. 

Early on FSI management recognized 
that a well-organized and productive office 
is essential to its success and continued 
growth. On the left of the secretary's desk 
at FSI is a typewriter-on the right is a 48K 
TRS-80 with a tractor feed line printer and 
dual disk drives. 

rSI :a~~ ~~~~~~~--'~Sa 91504 

~ "Y T" "'pnone 213 / 841 3370 

INVOICE 
334 8 

[ 

54JN811<D OL IDEI<S [ SUN&I RC> COSTA MESA 
1 2501 GLAOSTONE eA4 1 760 MONROV I A e 86 
SYLMAR CA 51134 2 COSTA MESA CA 512627 

- ····· ~00 FI<S 
~ EA 
3 FI<S 

3 HRS 
1000 FT 

1 0 0 PRT 

MAS NEG FI<OM SLIOES-STABILITV PART I 4 00 
CI< I / F IRST-THERMAL SOAR 40 00 
P ICKUP/ SLI DE MASTER NE C.- THERf1Al. SOAR 4 00 

TAXABLE TOTAL 
LESS '5 P£RCENT DI SCOUNT 
DISCOUNTED TAXABLE TOTAL 

6% CALIF SALES TAX 

TECH LABOR-STAB IL ITV PART I 
RELEASE PR INT-R IDGE SOARI NG 
CUT/ CAN-R IDGE SOARING 

NON-TAXABLE TOTAL 
LESS 5 PERCENT DI SCOUNT 

DI SCOUNTED NON-TAXABLE TOTAL 
SHI PPI NG 

I NVOICE TOTAL 

Fig. 1. Invoice Generated on TRS-80. 

25 00 
0 1 75 
0ee 

4 '52 00 
2 2 60 

-429 -4 0 
25 7 0 

7 5 00 
1 75 00 

800 

250 00 
1 2 510 

2 4 '5 ~0 

2 4 6 
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•r ILl SYSTUS JIC.. fill 
lll.EI!IIBI. 7121 - r12M1 .. 31M 
QI1UII: s.-IUIIS 1M01 M1 

m m 
... 9UJiftJ .. Til£ ,.. 

1• lE 2!1!1 RIJla Rm..S W a• 115 2'ft 1ISI1II II 
5I 5I 2m I lW 

91IA'Dfi Df'O'!ID:I? -

Photo 1. Order Displayed on CRT for Servicing Customer Inquiries. Photo 2. Bar Graph Displaying Sales by month. 

Unfortunately the word "computer" still 
brings to mind an omnipotent machine of 
unmanageable size and tempermental na· 
lure, consuming punched cards and spew· 
ing forth great volumes of paper or magnet· 
ic tape. It would be more accurate to think 
of a microcomputer as a wrench or hand 
drill! The computer is a tool. It is simply a 
machine that can process, store and re· 
trieve information quickly and repetitively. 

lnwolces 
The first FSI bottleneck was invoice writ· 

ing. The office was spending hours and 
hours writing invoices. Three factors con· 
tribute to this manual inefficiency: 

• Much of the Information used in pro· 
cessing invoices day-to-day is repetitive. 

• Lists must be searched for service or 
parts names and prices. 

• Extensions, totals, discounts and 
taxes must be calculated. 

A microcomputer is well su ited to these 
tasks. Customer names, billing addresses, 
shipping addresses, service and product ti· 
ties, part numbers and prices and other in· 
formation can be stored on disk files. This 
information can be accessed and typed 
very quickly. For example, consider the op· 
erator input necessary to write the invoice 
shown in Fig. 1. 

Responding to prompts, the operator en· 
ters the data, customer number, ship-to op· 
lion, customer reference number and job 
number: 

DATE?: 3105180 (entered only at begonning ot sessoon) 
CUSTOMER NUMBER?: 44 
SHIP-TO OPTION' . 2 
FSI JOB NUMBER?: 2295 

•riLl STSTUS lit• 
..-: -IIJBS .. Hill 
B• s.• IS .. II .. ·- llt1JI Ill 

.. I I I I 5CI I I 
FD I I I I W I I 
••• I " I 81 I I 
Rl 1261 IE I 3 
IWt I I C5 I 115 I 4 
.Ill I I I I IE5I I I 
.U. I I I I 5135 I I 
G. I I I B I I 
U I I I I 8 I I 
ltfl I I I 1M I I 
D 
E 
TOT • Ia 6t I 12M I 1 

Photo 3. Display Monitoring Level of Activity of Key Invoice Items. 
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CUSTOMER REFERENCE?: 9661 

After printing the invoice headings the next 
prompt is: 

TITLE?: STABILITY-PART I 
SERVICE CODE' : 1 
QUANTITY?: 100 

(optoonallolm lotte) 

Referring to a menu of services on the 
video display the operator enters a code 
and the quantity to be invoiced. The invoice 
writer does in minutes what used to take 
hours. 

Another log jam in the FSI information 
flow was order processing. A large percent· 
age of FSI orders are for filmstrips. The film· 
strip is made from a previously processed 
master negative. These negatives are cata· 
loged by title and are assigned a product ion 

Photo 4. 



number as well as other data used in mak· 
ing the filmstrip. 

In pre-computer days when an order was 
received, the titles specif ied would be 
looked up in the negative catalog for the ap
propriate production numbers, a release 
ordef' listing the quantity, production num· 
ber and title. This and other pertinent infor· 
mation would be typed in duplicate and a 
" shipper' ' in triplicate. After the ordef' was 
shipped an invoice would be typed in tripli· 
cat e. 

Most of the information contained In the 
ordef', shipper, and invoice Is the same; why 
type it three times? Now the negative cata
log is stored on disk and up to 3000 titles 
can be searched by a machine language 
program In well under a second. With only a 
minimum of input from the secretary, there· 
lease orders and shippers are typed on the 
line printer. 

A disk file of current orders Is maintained 
and by specifying either the customer's pur
chase ordef' number or the in-house job 
number an ordef' can be displayed on the 
CRT (Photo 1). A hard copy option will print 
the order if desired. After the current order 
file has been updated with shipping Infor
mation, the invoice writer previously de
scribed uses the same information in the 
file to write an invoice. The secretary need 
only specify the ordef number. 
More UHful Results 

After the major bottlenecks have been 
eliminated you are likely to discover that 
your data f iles and programs bear much 
frui t. After the initial planting. cultivation 
and growth. a great deal of information may 
be harvested with little additional effort. 

Relatively simple modifications to exist· 
ing software may generate useful results. 
With a simple addition to the invoice writer, 
cumulative monthly sales totals may be 
added to the customer information file. In 
turn this information can generate a bar 
graph that displays saleS by month for any 
specified customer (Photo 2). 

Another straightforward addition allows 
you to monitor the activity of certain key in· 
voice items for a specified customer or for 
all customers (Photo 3). In many businesses 
the function of an ordef/invoice writer can 
be extended to support accounts receivable 
and sales journal processing. 

With the addition of a purchases journal, 
the system can audit inventory depletion, 
prompt purchases when order points are 
surpassed, and also process accounts pay
able data. 

The typewriter and the adding machine 
have for decades been the principal infor
mation processing tools of the small busi
ness. As certain as the calculator has re
placed the slide rule, these traditional busi
ness machines have become outdated. I 
imagine there are a few stubborn individu
als who will insist on using a slide rule in· 
stead of a calculator. No doubt similar indi· 
viduals will continue to plug away on adding 
machines and standard typewriters. but lor 
the great majority of us the course is clear. 
Make way lor the ott ice microcomputer! • 

IF YOU LOVE THE LIMITLESSWORLOS OF IMAGINATION, I j' 
y(llfli[ftEfl fllllES h : ; .. 
HERE'S • NEW TITLES FROM D..::OVERY ~ /· I I 
EACH IN ITS OWN VINYL PERMANENT STORAGE BOX: . ~ , ~ 
AVAILABLE ON TAPE FOR TAS-a) LEVEL II, 1eK; ~T. ' • • 
1eK; AND APPLE II APPLESOFT, 1eK, FOR BASIC. j 1 /, ' 

(All include gr.,tlic d~-vs end pne-time pl-v. in single , f 
tt:INrios pecked w ith Ylrilbles, for solo pl-v.l ' ~ ~ 

JAGDSTAFFEL- As Commander of the Luftweffe fighter ·'· ~ 
,quedron b.-d at Ziethefen, cen you protect the U-boet 
baw egeinst approech ing Americln bombers? 

.. GS AND MESSERSCHMITTS-The Blitzkrieg apprOKhiS 
Leningred , end unl- you 11 IQUidron l.der C8n stop the 
approeching bomben, the c ity will be pounded into 
S~bmissionJ 

RAF: THE BATTLE OF BRITAIN- Frence hn fellen. Now 
Luftweffe bombers hemmer Englend. Your RAF ,quedron 
must protect London from the Blitz. 

WINGED SAMURAI- Ribeul H8rbor is the mOst import..-.t 
baw on the roed to Austrelie, end you, • Com mender of the 
lmpet";.i J.,_. fighters b-.d there, ..-e retpOnsible for the 
detente of the sh ips in herbor. The Americlns ..-. coming ... 

OVER 40 TITLES AVAILABLE! 
ASK ABOUT OUR t80-DAY GUARANTEED.SALES POLICY 

DEALER • DISTRIBUTOR INFORMATION 
AVAILABLE ON REQUEST 
MAIL ORDERS WELCOME! 

.,..,ss 01956 PASS ROAD 

GULFPORT, MS. 3950 

----~ (601) 896-8600 
OISrRIRU r ORS 

Please tell us your business 
application and the program 
you are using. We will 
promptly send you the 
forms that will beSt accomo
date your needs. 

..- 46 

~Checks 
WTo-Go 
8384 Hercules St 
La Mesa. CA 92041 
(714) 460-4975 

SELF PROGRAMMERS: 
extensive stock line to choose from 

, _ _ SYSTEMS USERS: 
·"' forms designed to fit your format 

SOFTWARE HOUSES: 
complete forms support for your 
users 

COMPUTER DEALERS: 

j forms installation assistance 

SERVICE BUREAUS/CPA's: 
quantity discounts 

,-------------------------------, 

dly. -

~{alt. tnvl 

0 ~ 0 dNior 0 CPA/-""'-' 1 

._g~.;.~ _ _Q~=---9-~--------J 
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Valerie Vann 
631 G Street 
Davis, CA 95616 

As the holiday season approached last 
year, I thought it would be great to have 

something my computer could do to show 
off to visitors. " Battleship," "Tank Wars," 
and "X·Wing Fighter Bombing Runs" didn't 
seem appropriate. A computer Christmas 
card was more like what I had In mind. 

These programs will run on a 16K Level II 
Model I, TRS-80. An alternate version of one 
subroutine Is included for Microsoft's Level 
Ill BASIC. 

A Set1es 

The program Holiday Graphics & Sea
sons Greetings, (Program Listing 1), is a 
series of five subroutines: Snowflakes, Sea· 
sons Greetings, Poem (a Level II BASIC 
adaptation and enhancement of a routine 
from David Lien's Level I Manual), Snow 
Scene, and a Signature Page (for personal· 
izing your computer greeting card). The pro
gram is designed to repeat endlessly and 
one complete cycle takes an average of 26 
minutes. 

If you're getting the family an 80 for 
Christmas, you could even sit it under the 
tree and let it run this program. 

The program is numbered in modules of 
1 ,000. Each begins with a REM statement 
Identifying the subroutine number. 

Each routine can be run alone or with one 
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or two others by making minor changes. 
The first lines of the program identify initial· 
ization statements for the subroutines. The 
ending lines contain the RESTORE state
ment to run the Season's Greeting and 
Snow Scene routines in an endless cycle. 
The GOTO statement returns the program 
to the Snowflake routine for another com· 
plete cycle. 

If you want to run the Poem routine by it· 
self, a FOR-NEXT time delay loop should be 
added to the end. This is because the time 
used in setting up the fOllowing Snow 
Scene graphics array serves as a time delay 
In the combined program. 

The displays are best viewed from a dis· 
tance of at least eight feet in a dimly lit 
room. The brightness and contrast of the 
CRT should be adjusted to give a crisp 
black and white effect. Then sit back with 
your cup of eggnog and watch it snow! 

The Snowflake subroutines contrast the 
BASIC language graphics routines with the 
speed and simplicity of the vector graphics 
enhancements In Microsoft's Level Ill BA· 
SIC. This uses the line plotting statement 
LINE(X1 ,Y1)- (X2,Y2),SET. 

The Level II version substitutes a line 
plotting subroutine for this Level Ill state· 
ment, and thus runs slower. Both versions 
are compatibly line numbered so the differ· 
ences can be identified readily. 

Six-Sided Designs 

The Snowflakes programs (see one in 
Program Listing 2) draw six-sided designs 
on the video display screen. They use the 
smallest TRs-80 graphics block, or pixel. 
Like real snowflakes, the odds against get· 
ling two alike are astronomical! 

Each flake is drawn in 5 to 12 cycles of 

line plotting (the number of cycles is select· 
ed at random). In each cycle, the X andY co
ordinates for two points are generated at 
random. The line defined by the two points 
is then plotted, and rotated in 60 degree in· 
crements and plotted in six positions. The 
mirror image of this rotating line is then 
computed and plotted. 

The designs are not always symmetrical 
because coordinates are rounded to the 
nearest integer value. You will also notice a 
pixel of variation in some line positions. 

The results are usually attractive, espe
cially considering the limits of the TRS-80 
graphics system: You are plotting hex· 
agonal figures with rectangular blocks. 

Line 270 contains an adjustment factor 
for the aspect ratio of the screen (constant 
V). This produces a round visible plot on my 
screen. You may wish to adjust it slightly to 
get the best results on your CRT. Use some· 
thing in the neighborhood of 128/48. 

Other kaleidoscopic effects can .be pro· 
duced by changing the angle of rotation 
(lines 550-560, P/3) and the number of plot· 
ting positions (line 540, FOR J = 1 TO 6). 
Change these to P/(n/2) and FOR J = 1 TO n, 
where n is the number of sides you want the 
figure to have. Also, the aspect ratio con· 
slant V can be changed or eliminated. 

Trigonometry and analytic geometry 
teachers and their students might have fun 
taking the program apart. It contains all 
those basic elements like polar coordi· 
nates; translation and rotation of axes; 
slopes and intercepts. 

Anyway, It's fun to watch. The snow· 
flakes even have a crystalline appearance, 
thanks to the little rectangular blocks. They 
seem to grow like frost patterns on a win· 
dow. • 



Program Listing. 

18 REM INITIALIZE GRAPHICS ROUTINES 
28 RANDOM: REM ROUTINES 2,4,5 
38 CLEAR 1888: REM ROUTINE 5 
48 DIM A$(16):DIM S(21,2): REM ROUTINE 5 
58 CLS:PRINT.HOLIDAY GREETINGS WITH SNOW 
68 PRINT:PRINT.GRAPHICS BY VALERIE VANN• 
78 PRINT CHR$(284)+.631 G ST., DAVIS, CA . • 
88 PRINT CHR$(284)+.COPYRIGHT 198&• 
98 PRINT.POEM SUBROUTINE ADAPTED FROM A LEVEL I BASIC P 

ROGRAM• 
188 PRINT•BY DAVID LIEN.• 
118 FOR X•1 TO 1888:NEXT X 
1888 REM ENTER SIGNATURE - ROUTINE 1 
1818 PRINT@512,.IF YOU WISH TO SIGN THIS GREETING, TYPE 

YOUR NAME,•:PRINT@576,•THEN PRESS ENTER. IF NOT, 
JUST PRESS ENTER.• 

1828 PRINT.(MAXIMUM OF 28 CHARACTERS)•:PRINT• •+STRING 
$(28,·-·> 

1838 INPUT B$:IF LEN(B$) >28 THEN 1828 
1848 IF B$•••THEN B$••YouR FRIENDLY COMPUTER- MEt• 
2888 REM TITLE PAGE SNOWFLAKES - ROUTINE 2 
2818 CLS 
2828 PRINT CHR$(23) 
2838 FOR J•2 TO 442 STEP 8 
2848 PRINT@J, •• • 
2158 FOR F•1 TO 18:NEXT F 
2868 NEXT J 
2878 PRINT@452,•• * S N 0 W F LA K E S * •• 
2888 FOR J•514 TO 958 STEP 8 
2898 PRINT@J, ••• 
2188 FOR f•1 TO 18:NEXT F 
2118 NEXT J 
2128 FOR J•1 TO 958:NEXT J 
2138 V•128/48 
2148 P•3.141592654 
2158 FOR E•1 TO 5 
2168 CLS 
2178 FOR K•1 TO (RND(5)+7) 
2188 X•RND(24) 
2198 YcRND(24) 
2288 R•SQR(X[2+Y[2) 
2218 IF R>24 THEN 2188 
2228 T•RND(24) 
2238 Z•RND ( 24) 
2248 S•SQR(T[2+Z[2) 
2258 IF 5 >24 THEN 2229 
2269 GOSUB 2348 
2278 Y• -1*Y 
2288 Z•-1*Z 
2298 GOSUB 2348 
2118 NEXT K 
2319 FOR Ic1 TO 2988:NEXT I 

Progr11m conrmues 

The American 
Cancer Society 

thanks you. 

Your employees 
thank you. 

Theirfa •J• _mJ_M!S 

thank you. 

You've become a life 
saver. literally. For installing 
our Employee Education 
Program. For letting us 
supply free films, exhibits, 
speakers, pamphlets, posters, 
and articles for your company 
publications. For accepting 
our help in arranging "action" 
programs for your 
employees . .. for detection of 
colorectal cancer. instruc
tions in breast cancer 
examination, for detection of 
cervical cancer via the Pap 
test. For simply under
standing that if cancer is 
detected in its early stages, 
chances for cure are greatly 
increased. Thank you. 

Hundreds of companies 
now have an American 
Cancer Society Employee 
Education Program. If yours 
isn't one of them, call us. 

THIS SPAtE CO!I:TRIIIL'TED AS A Pl'8ll( StH\'ICE 
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AT-80 ANNOUNCES 
A NEWDOS SPECIAL 

DDIRIO - Creates program lines 
of NEWDOS DIR's, adding them to 
itself. Options include - Search. 
Re-search, Run. Hardcopy, Dis
play DIR's, Others. Stores up to 
175 DIR's. 32K/one disk. $23. 
w/demo. 

CAT - Tic-Tac-Toe with ran
domly numbered squares. FAST 
graphics. Human vs human op
tion. $12. 

FTDEM080 - Displays the pro
grams, and the keyboard com
mands. from the NEWDOS/80 
Appendix A examples, WHILE 
executing the programs and com
mands and displaying results. 
Cycle through the five file types 
with only the enter key. $12. 

Disk only. Deduct $3 each for 2nd 
and 3rd program ordered. 

NEWOOS ~5 NEWDOS+ $95 
NEWDOS/80 $145 

Add 4% for MasterCardNisa 

AT-80 ... "s 
3827 Dismount 

Dallas. TX 7521 1 
(214) 33~0498 

-Put IRV _ 
on your / ', 
programming 
staff! 

_...,.__ ... 
More powerful th•n • speed 
typlstl Able to l .. p ten 
subroutines •t • single bound! 

ORDER YOURS TODA VI 

Now A,...._ From: ... 444 

BITZNBYTES CompuW C... 
5&-B PINunt Street 

Concord, NH 03301 

r...;;(- ----- - - - - - -, 
I AOOIU5 I 
I CITY I 5TATt _____ Z_I I't_OO_t -----

1 t!Kl OU CIIIU 0. I!O!IlY O.Dtl FOR S2, . 9S I 

L __ ~·~·~•:_s~~·:-~:l __ _J 
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2321 NEXT E 
2331 GO'l'O 3111 
2341 W•ATN(Y/X) 
2358 O•ATN(Z/T) 
2361 FOR J•1 TO 6 
2371 W•W+P/3 
2381 O•O+P/3 
2391 X2•R*COS(W) 
2411 Y2•R*SIN(W) 
2411 T2•S*COS(0) 
2421 Z2•S*SIN(Q) 
2431 X3•(X2*V+64) :Y3•(Y2+24):T3•(T2*V+64) : Z3•(Z2+24) : GO 

SUB 2468 
2441 NEXT J 
2451 RETURN 
2461 If X3 • T3 THEN 2628 
2471 IF X3>T3 THEN M•(Y3-Z3) / (X3-T3) ELSE M•(Z3-Y3)/(T3 

-X3) 
2481 B•Y3-M*X3 
2491 IF ABS(Z3-Y3) >ABS(T3-X3) THEN 2568 
2518 IP X3>T3 THEN D•-1 ELSE D•1 
2511 FOR H•X3 TO T3 STEP D 
2521 Y3•M*H+B 
2531 SET(H,Y3) 
2541 NEXT H 
2558 RETURN 
2561 IF Y3>Z3 THEN D•-1 ELSE D•1 
2578 FOR H• Y3 TO Z3 STEP D 
2581 X3•(H-B) / M 
2598 SET(X3,H) 
2681 NEXT H 
2611 RETURN 
2621 IF Y3 >Z3 THEN D•-1 ELSE D•1 
2631 FOR H2 Y3 TO Z3 STEP D 
2641 SET(X3,H) 
2658 NEXT H 
2661 RETURN 
3888 REM SEASONS GREETINGS - ROUTINE 3 
3118 CLS 
3128 READ X,Y 
3838 IFX•I AND Y• l THEN 3818 
3141 PRINT@ X,CHR$(Y):GOTO 3121 
3851 DATA 13,168,14,176,15,176,16,176,17,176,18,176 
3168 DATA 72,168,73,184,74 , 156,75,143,76,131,77,131,78, 

131 
3878 DATA 79,131,81 , 131,81,131,82,131,83,143,84,188 
3881 DATA 136,139,137,143,138,189,139,176 , 141,144,147,1 

61 
3191 DATA 148,176,149,176,158,176,154,176 , 155,176,156,1 

76 
3111 DATA 157,176,158,176,159,144,161,176,162,176,163,1 

76 
3111 DATA 168,176,169,176,178,176,171,176,175,176,177,1 

76 
31·21 DATA 178,176,179,176,183,176,184,176,185,176,186,1 

76 
3138 DATA 187,144,196,176,197,152,198,141,199,181,211,1 

44 
3141 DATA 283,138,214,131,215,139,216,173,217,181,218,1 

44 
3151 DATA 219,168,218,191,211,141,212,141,213,141,214,1 

42 
3168 DATA 215,129,216,184,217,159,218,129,221,161,221,1 

84 
3171 DATA 222,143,224,139,225,173,226,176,227,146,228,1 

31 
3188 DATA 238,188,231,151,232,129,235,186,236,149,238,1 

84 
3198 DATA 239,159,248,131,242,184,243,159,244,129,246,1 

39 
3281 DATA 247 , 173 , 248,176,249,144,258,131,251,131,252,1 

31 
3218 DATA 258,168,259,183,268,144,269,161,271,184,271,1 

91 
3221 DATA 272,133,273,138,274,143,275,148,276,141,277,1 

35 
3231 DATA 278,129,279,138,288,139,281,141,282,141,283,1 

34 
3241 DATA 284,143,28 5 ,133,287,131,288,141,289,141,298,1 

42 
3251 DATA 291,135,294,139,295,141,296,141,297 , 148,298,1 

35 



\ f ' I i ., 0:
 ~
 

~
 I ~ ~
 

!l
 I ~ ... ~ • ... ... 0

1
 

V
Ic

to
r 

A
n

d
re

w
s 

a
n

d
 S

of
t 

S
e

ct
o

r 
M

a
rk

e
tin

g
, 

In
c.

 

TH
IS

 C
O

U
LD

 
U

T
H

I 
IN

D
O

f 
Y

O
U

IL
O

Y
I 

A
ff

A
II

?
tl

 

N·
 

.fl,(
 

•-
. 

•
.;

 

~
-,.

. 
lo

ft
 le

c
to

f .
..

..
..

..
 

'~:
~"

 
a
n

d
 

-a
l 

A
le

 .
..

..
 

TO
ke

s 
o

n
 S

cr
ip

ls
el

" 
B

y 
R

a
d

io
 ~
 

o
n

d
 E

le
cl

Ti
c 

P
e

n
ci

fM
 

IA
Z

l'
 t
n

li
T

B
R

 
o 

1
9

8
0

 b
y
 D

A
V

ID
 ~

L
S
H
 

Eo
sv

 r
o 

u
ta

 w
nh

en
 o

ll
l'
\ 
m

o
c
"*

'e
 co

c:»
 

...
..S

 A
ll

 I
HE

 I
H

N
G

S 
TH

AT
 0
~
1
1
\
I
Y
O
I
I
O
 P

R
O

C
ES

SI
N

G
 

P
llO

G
A

A
M

S
 S

H
O

U
lD

 H
A

lo
( 

e
n 
-
"
"
'"

..
,.

 on
wm

o o
no

 00
1e

to
ng

 b
¥

 c
h

o
ro

c


..
.,

..
, 
_
.
.
,
.
.
,
.
.
o
n
d
~
·
·
P
o
o
e
t
c
"
*
'
Q
U
I
>
 

a
n

d
 c:

JQ
t.o

.in
 e

 S
e

o
rc

h
 O

h
e

O
d

 o
f t

h
e
 C

I.J
t'IC

W
 O

f b
e

i'W
'ld

 tr
w

 
o..

nc
:w

 fo
r O

f'r
V

C
f"

W
:)

f(
)C

te
f 

• 
nw

 C
U

"'
I'

 c
o

n
 b

e
 tT

'IO
¥e

d 
IQ

""'"
" O

el
lo

no
ng

N
 e

vo
.J

co
n

-
to

oc
lto

te
on

o 
b0

01
0m

cl
to

te
e

8
1

o
c•

..
..

..
.,

.,
-
blo

c._
.,,.

., 
•

s.o
cr

-. 
an

d"
""

""
" O

f t
e

O
fC

h
 .
.
.
.
.
 •o

.oeo
e""

' 
cn

ar
oc

~e
< 

""
""

-
oe

no
en

ce
 01

IX
>I

CJ
Q

I'O
C>

h 
e
un

""
'~

ee
~ 

o
n

w
t (

10
 .
.,

.l
..

,.
t o

l \
<O

U
t m

oe.
.,...

 me
m

o
tV

) 

e
P

et
m

tt
 u

te
 "

""
""

' 
k.

Jw
l'8

f c
:c

ne
 

I4
H:

J 
IT 

...
..S

 T
H

IN
G

S 
TH

A
T

 O
TM

EI
I P

!lO
G

R
A

M
S

 S
H

O
U

lD
 H

A
ll(

 9
UT

 D
O

N
! 

l.
IP

t*
 o

n
d

 k
:Jw

tr4
f 
c
o

w
 o

u
tp

u
t 

to
 '

f(
)U

f 
P

fl
n

te
r 
(I

I 
'fO

Jf
 D

ft
n

l8
f 

O
C

C
8

P
ft

 ~
c
a
s
e
)
 W

lfh
O

vf
 h

O
vn

g 
...o

ur
 

co
n-

c>
u .

..
 m

o
d

if
ie

d
 

O
N

 lf
lP

E
Q

 C
A

SE
 O

N
l v

 M
A

CH
iN

E
S 

rn
., 

P
'O

O
"'

""
 IT

'IO
t'I

J 
tn

e 
co

ot
oe

 ,
.,

.,
, s

o 
.,

ou
 c

o
n

 te
e
 .
n

c
n

 le
tt

e
rs

 o
-e

 
C

A
PI

TA
lS

 o
no

 w
no

cn
""

' n
o

t 
e 

\N
il

 C
h

a
n

g
e

 o
l u

a>
e<

 C
to

o
c
-t

e
.,

 1
0 I

O
w

O
f c

m
e O

fo
l ~
C
O
t
e
 1

0 
'-

"
"
"
' 

A
 S

IN
G

U
 C

O
O

AM
AN

D
 e

iN
il 

C
<

JP
l<

lf>
le

 m
e

 lw
sl

 .
..

..
. 
o

l e
ll 

..
,,

_
,.

.,
_

, o
n

d
 01

1 
o

o
o

e
<

 n
o

u
n

 IL
 W

IT
H

 A
 S

1N
G

U
 C

O
O

A
M

A
N

D
 e

lO
A

O
S

 N
-N

 
R

E
C

T
II

IC
 P

(N
O

l 
e

F
U

. A
SC

I S
A
\
I
£
D
F
U
~
 E

D
TA

SM
 lf

.E
SO

I>
II

A
9C

 l>
llO

G
I!

A
M

SS
A

\If
O

A
SC

ie
-•

o
m

J
a
ll

o
n

g
 

so
ec

<
J1

 C
O

N
"'

IO
 C

"'
O

C
'f

.S
 tn

 V
O

fU
/te

:d
 lO

r y
C

u
 p

nn
te

f1
; t

O
e

C
I(

JI
 te

o
t\

l'e
\.

 ..
. ~.

 o
o

u
tl

le
 0N

t0
e 

O
f c

o
n

tt
en

le
d

 p
n

l M
 

=
=
=
~
~
~
~
~
~
~
~
~
~
~
:
:
n
~
~=
~
.
:
:
 

~
~
~
~
~
:
r
.~
~
~
=
.!
~
f
~
=
·
=
-
~
=
:
r
~
~
:
-
.
c
~
:
 

~
~
~
~

~,
·
=
~
~
~
~
~
~
s

to
d;

f:
es

-r
=:

'C
: 

C
C

JI
K

i t
ro

rn
 t
h

e
 d

t*
-0

1
 f"

''N
d

e
d

 e
VO

J 
c
o

o
 s

et
 k

:J
bS

, ~l
()
r"
d h

k
e

 o
n

o
 t
y
p

e
w

n
t;

:m
lO

M
C

O
O

AM
AN

D
 

I(
£V

'S
 F

a
 tn

e 
e
q
»
r
~
 u

te
f'

 l'
he

te
 '' 

o 
c
o

m
m

a
n

d
 '•

• 
th

a
t 
p

e
n

n
lfs

 rn
ot

Y
V

 s
o
e
c
~
 tu

nc
tiO

O
S

 th
a

t o
re

 au
 u

te
t 

O
O

!o
ne

d(
 no

t e
n

o
u

g
h

 II
>O

C
O

 1
0

 ben
81 

e¢
>1

0n
01

oo
n 

on
 O

d.
 t

e
n

d
 to

 Co
m

c:
lie

le
 "
""

""
""

') 
e P

!o
g

lo
m

 h
en

 H
EL

P 
A

te
 l

h
o

! 
~
 0

 
.-

.o
r1

 -
cl

 ..
...

 C
o

rn
m

o
n

<
ll

lh
o

l 
oo

e 
O

lo
O

"<
>>

O
e 

S
TA

N
C

W
IO

 P
III

N
Tt

Q
 M

O
O

U
.E

 
Th

o$
 p

o-
nl

e<
 tT

l(
)(

jU
e
 S

 ~
 1

()1
 .
.,

. U
W

<
O

S
O

 1
11

on
do

>
d 
le

o
tu

e
 (

)p
lo

o
n

o
t S

CJ
OC

<>
' p

o
n

t .
.
 oo

ut
o,
_

 1(
)1

 C
U

ll
o

m
 

:,
--
:,
.b
eo
ol
ab
ii
i~
~~
~I
I$
2'
3~
Ti
'#
;)
~~
~ •

 .'
:
!
"
~
~
~
"
'
=
'
~
 

lc
m"

ot
co

o.
,~

il
oe

>T
ed

 C
e

n
le

n
T

e
.,

 Ce
nl

en
T.

,.
L.

.,
.S

po
co

ng
.l

on
el
en

gt
nh

om
3-

~c
r-

oo
c

o
n

d
 S

et
 M

oo
go

ns
 
e

Att
C>

 o
e

n
d

 o
nv

 A
SC

II 
co

oe
 1

0 
on

v 
on

n1
e<

 1
oo

m
 ..

,.1
eo

o1
 

e
S<

:N
e 
~
 -

1o
 .
.,

. 
dr

Jk
 to

r 
""

"*
''J

IO
ie

f .
,_

.,
..

.t
o 

cv
st

om
e<

 1
0 

10
o0

 .-
..

""
"'

 ~
C»

Co
ol

 
p
n
n
~
e
~
 c:

:Jr
tro

.9 
• 

P
n

n
i"

'Q
 c

o
n

 b
e
 s

to
pp

ed
 a

n
d

 s
ta

rt
ed

 b
V

 t
h

e
 u

te
f a

t Q
r'

rt
f t

•m
e 

on
c1

 m
en

 f!
M

tO
rt

ed
 w

f'
le

fe
 'tO

U
 

te
n 

ct
t 

• 
Y

ou
 c

o
n

 p
o

n
t 

e
n

t .
.
 "
"'

 o
 t

v1
11

 p
o

n
t 

10
 tx

>
tt

o
m

 o1
 1

ne
 P

<>
Q

O
 

C
~
T
I
O
N
P
A
C
~
 

1
!
5
2
3
2
C
~
T
I
O
N
!
E
-
.
P
A
Q
G
Q
)
I
M
-
•
y
o
.
J
t
o
c
c
n
-
m
u
r
w
:
:
o
l
e
"
'
"
'
"
"
*
~
 '

"
"
"
"
"
 

-
lo

o
m

o
n

e
m

cx
rw

-.
e

iO
o

n
c:

tt
tw

 P
e
o
r
l
"
o
h
~
 "*

""
''"

""
""

 fhe
 p

t>
on

el
ln

ou
 l

!e
ce

H
et

 ..
. h

o
m

o
t'

* 
T

ll!
>

80
's

on
d 

"
S

h
c
*
e

_
. 
-
.
I
O
f
O
O
'
c
~
 T

M
O

II
he

C
O

fr
C

ll
el

e,
._

.,C
O

II
ed

l.
A

lY
\f

oQ
!l

fl
l 
r
r
_

,.
 

1"
0 

PO
CI

<Q
O

e
-

10
1 

th
e
 T

ll!
>8

0 
th

a
t 

S
O

l 
C
~
 T

M
PO

C
I<

Q
O

e 
>I

O
IO

IO
C

>I
e 
lo

t..
,. 

T
ll!

>8
0 

rr
o

d
 1

 
3

2
\ 0

1 
IO

fO
O

' .
.,

;.
, 0

1
-

o 
on

Q
te

do
tl

o 
"
*
-

l"
' p

n
ce

" 
h

o
m

 S
t
~
~
 F

Q
fo

 ,.
..

,.
.c

:o
m

o
te

te
 ~
'
"
"
"
 o

 
... _

 

S
U

P
E

R
-U

T
IU

T
Y

 
b

y
 K

. 
W

A
TT

 

S
U

'E
ll-

UT
IU

TY
 \o

O
S·

w
n

ll
en

 b
v
 K

m
 W

o
n

 o
t l

lr
e

ez
e 

C
o

m
p

u
lon

g
 a

n
d

 IS
 tn

e 
m

oo
rt

on
tO

S
io

c 
p

o
o

g
ro

m
 o

t '
'' 

ko
nd

 to
 b

e
 

O
IIO

IIo
D

ie
on

 ti
le

 m
o

rt
te

to
r 

lh
n

 tm
e

 S
U

'E
il-

U
T

U
T

Y
"o

 m
o

ct
-.

n
e

to
n

o
u

o
o

e
. S

IO
n

d
O

io
n

e
P

fl
')

g
o

m
th

a
th

O
s

•h
o

w
n

 
VO

 ro
uh

ne
s 

a
n

d
 d

o
e
s 

n
o

t u
o

e
o

n
vl

lO
M

 o
 D

O
S

c
o

h
 A

s a
 -

.1
1

.11
 Sh

O
ul

d o
t
t
o
~
·
 o

n
 "C

P
M

'' m
o

c
h

.,
.,

.a
n

d
 C

lo
es

 
n

o
t ~
 t

h
a
t 

ti
le

 d
os

k 
b

e
 n

 o
n

v 
or

...
 ai

le
<

 n
ot

oo
to

zo
t>

on
 o

t t
il

e 
P

fl
')

g
o

m
 l

r-
.s

 P
fl

')
g

o
m

 a
b

o
 s

up
po

rt
s 

ti
le

 ll
o

d
io

 
S

ho
cl

t ~
c
a
s
e
 m

oc
llf

oc
ot

oo
n.

 a
il

e<
 .-

.T
oo

llz
ot

oo
n.

 S
U

'E
R

-U
lll

iT
Y

 o
c:

cu
po

es
 o

1
 n

ne
tn

af
\1

 to
om

40
00

H
 to

Q
F

ff
H

 (
T

h
o

rs
 

24
K

 o
t m

o
ct

-.
n

e
 c

O
d

e
")

 

rt
!~

""
e~

':
.."

',
~
~
:
~
~
~
=
~
~
~
,
;
,
.
,
~
'
:
o
d
O
!
i
o
r
d
~
=
=
~
·
~
 

P
fO

ie
<

:te
d 

d
ts

lt 
0

1
 n

ot
 T
h
e
~
 pn

n
to

u
t o

n
 z

o
p

 s
 -
t
o

 ~Z
ap

. {
o

n
e

 s
ec

tO
f 

in
 H
f
~
l
)
 bu

t a
b

o
 I e

lls
 

..
..

, 
T

N
t t

ru
e 

a
n

d
 re

lo
""

" h
O

C
ks

 a
n

d
_

,
_

 se
ct

01
 IS

 IS
M

 IO
fm

o
tO

I n
ot

 l
a

p
a

b
o

n
o

s
o

 s
e

o
o

ch
 ro

u
tin

e
 lh

O
l t

oc
o1

es
 

a
n

d
 a...

,.,.,
.. ti

le
 h

o
g

h
eS

f 0
1

 "
'-

'1
 fl

o
c.

k 
o

n
 th

e
 e

ls
ie

 a
n

d
 a

n
o

th
8

f 
th

a
t k

x
o

te
s 

a
n

d
 C

lt
sp

lo
ys

 ,
.,

. "
'0

'*
' 0

1 
10

wo
e1

1 
s
e

c
tO

io
n

O
O

"*
' t

rc
x:

k 
ln

a
d

d
o

lo
o

n
.z

o
p

ct
to

.t
s 
u

""
 to

 ""'
le s

te
p

h
O

C
k
iO

h
O

C
k
O

io
e

c
to

<
IO

s
e

c
to

<
a

n
d

.-
.

._
_

 1
0 

o
u

lp
u

t t
o 

th
e

 p
nn

te
<

 Z
a

p
 h

a
s 

d
u

a
l"

"
"
"
"
 (o

n
e

 to
< 

A
S

C
II 

a
n

d
 o

n
e

 10
1 

H
E

X
) 
th

a
t t

n
0

1
1

e
 .n

ut
an

eo
uo

tv
 a

n
d

 
-
t
h

a
T

 U
W
~
I
o
 IT

IC
)d

ol
yo

or
ou

sn
g 
,
_

 d
e

e
o

m
o

l 0
1

 A
SC

II 
n

p
u

l,
 a

n
d

o
n

yc
fl<

:>
n

O
e

S
O

M
O

U
io

m
o

to
o

o
l'(

u
p

O
o

te
d

o
n

 
00

1n
 ..

a
e

s 
a1

 t
h

e
 re

o
o

o
u

t 
Z

a
p

 a
lt

O
 o

tt
o

.t
s 
,_

. 
to

 d
o

3
p

lo
y

 ""*
 sec

tc
n

 fi
le

 s
e

c
tc

n
 C

C
C

¥ 
dt

sl
t 
s
e

c
tc

n
 c

o
m

p
o

1
9

 o
os

it 
se

ct
 en

 01
 d

oT
PI

<>
Y/

m
od

ot
v 
m

an
 rn

em
<>

tV
 I

n
 O

O
d

o
lo

o
n

-
m

ov
 S9

01
C

h 
rn

em
<>

tV
 0

1
th

e
 do

sl<
 lo

ra
 sp

ec
W

ie
O

 st
nn

g
 a

n
d

 
h

o
v

e
 •t

s 
lo

c
o

tl
()

n 
re

tu
rn

e
d

 

P
\
K
~
 •

so
 u

h
kt

y 
th

a
t a

llo
w

s 
u

,.
.t

o 
k
jl 

fil
es

 b
y
 lo

te
sp

ec
 0

1 
h

o
ll
e

th
e

 c
o

m
p

u
te

< 
lis

t t
h

e
m

 o
n

e
 a

t o
 t

im
e

 lo
ro

e
le

lo
on

 I
n

 
od

O
to

on
. "

'-
"0

9
 ""

u 
o

tt
o

 z
e<

o 
o

u
t u

nu
se

o 
O

ire
ct

O
IV

 e
n
t
~
 0

1
 ze

oo
 o

u
t u

n
u

se
d

 o
os

k 
se

c1
0<

• v
ov

 m
ov

 o
tt

o 
c
o

m
p

u
te

 
P

Q
S

IW
O

IO
S

 o
n

 f>
IM

 1
n

 O
O

do
to

n.
 -

c
o

n
 k

ol
 fi

le
s 

b
v
 n

o<
TW

\0
 t

il
e 

c
o

te
g

O
iy

 o
t t

il
e 

ro
iM

 (
~
 /
0

1
0

/B
A

S
/0

0 
(~

 
..

-.
..

-. 
M

 -
-e

tc
) a

n
d

 a
lt

O
 m

ov
 c

t-o
on

Q
e 

th
e 

od
l<

 n
om

e.
 d

o
le

. 
~
 p

ro
te

ct
io

n
 -
s
 P

uQ
e 

a
lt

o
 

c
o
n
t
o
o
•
u
o
e
o
m
p
l
e
t
e
O
s
k
d
o
1
8
C
I
O
I
Y
t
h
o
l
o
n
d
o
c
o
t
e
s
o
l
c
x
:
t
"
"
"
a
n
d
~
T
I
I
I
8
f
i
l
e
s
o
n
l
h
e
d
o
t
l
<
a
n
d
"
"
"
'
l
o
c
o
h
o
n
n
l
h
e
 

o
o

e
ct

o
rv

 a
n

d
 l

h
e
 s

ta
tu

s 
o1

 o
tt

 g
.
o
n
u
~
e
s
 o

n
 t

h
e
 o

os
it 

FO
fm

ot
 IS

 o
 u

t•
ty

 th
a

i a
llo

w
s 

T
N

I ,
_

 to
 IO

<m
o1

 o
 O

os
lt 

w
ol

h 
$l

on
cl

0<
0 

IQ
im

o
l 

to
rm

oT
 W

TI
H

O
U

T 
E

A
A

S
i'IG

 ..
. st

no
 

o
a

t a
. 0

1 
sp

e
o

o
ti

Q
im

o
t(

 cu
s
to

m
 IO

fm
oT

 vo
u

 a
s
 O

"f
W

O
'f

 yo
u 

w
o

n
t •

Tl 
rn

os
 u

t•
tv

o
tt

o
-

T
ne

 .
,
_

 tu
oo

o 
tr

ac
ks

 to
 

o
n

; 
oo

sk
 {

e
x
a

m
p

le
 c

h
a

n
g

e
 o

 3
5 

hO
C

k 
O

sl
t 
to

o
 4

0)
 

,!
':

~~
~u

:.~
-~
r
~
~
~
~
m
;
'
e
8
!
=
=
~
·
:
~
~
~
~
t
h
e
~
"
!
r
,
"
~
~
 

o
n

ve
l!

o
rt

st
h

at
h

a
-.

le
b

e
e

n
m

o
o

e
to

P
IO

ie
c

ll
h

e
d

is
l<

to
o

m
b

e
o

n
g

tx
x:

ke
d

u
P

 N
O

rt:
 (

lh
e

o
n

tv
ex

ce
p

lt
O

n
l$

th
a

to
!w

o
n'

t 
e
c
p

; 
ol

...
rt)

 T
t-.

• P
fO

Q
<O

m
's

 o
n

tv
 on

te
n

o
e

o
 u

se
tS

IO
IU

$1
11

10
 m

o
ll
e

 tx
x
;k

u
p

s
c
t "

"
'"

"
' i

eg
O

II
y 

p
u

o
:h

o
se

d
 P

IO
Q

io
m

• t
o<

 
t-

.v
hl

l<
 o

w
n

 u
se

 P
le

as
e 

o
o

 n
o

t 
uta

""'
 ut

•t
v
 to

 m
o

ll
e

 ··b
O

O
IIe

Q
 c

op
oe

s"
 1

01
 c

tn
e<

s 
os

 o
vt

n0
1s

 o1
 Q

uO
I>

IV
 l)

fO
Q

oo
m

s 
d

es
eN

e 
to

 b
e
 P

Q
o

d
 1

01
 '

""
" 

l(
)y

ol
to

es
l 

Th
e 

to
p

e
e
c
p

; 
u
t
~
o
~
<
>
w
s
t
h
e
.
.
-

to
m

o
lle

i:I
O

C
I<

u
p

sc
t 

"N
«

· T
I?

S-
80

" 
re

ad
ab

le
 IO

pO
S

CU
if

8
0

n
vo

n
th

e
 m

c>
<1

<e
1 

ot
Q

C
II

dl
eU

 o
t o

n
v 
""'

*"
"" 

o"
-"
P~
• 

01
 I

X
>

uO
 "

''
"
 

Th
e 

e1
ts1

t I
8

C
X

l"
 u

ti
lo

1
v
-

th
e

 "*
 to

 o
u

to
m

o
to

co
tly

 o
eo

oo
 ti

le
 H

IT
 a

n
d

 G
A

t s
ec

1o
n 
~ 

dC
Jm

<>
ge

<:
l a

n
d

 "
""

I 0
11

0 
ou

to
m

ot
oc

:o
ttv

 N
P

Q
II

' o
 C

IO
m

C
IQ

ed
 8

0
0

! 
Tt

vs
 u

to
to

ty
 C

lo
es

 a
 c

<:
lfT

1P
ie

te
 C

llo
oC

IO
IV

 C
he

C
io

 a
n

d
 ..

..
 "
"
"
"
"
'.

-
o1

 o
n

v 
o

n
o

<
J 

In
 o

o:
IO

<h
on

 11
-.s

 u
!i

ll
ty

ol
lo

w
s 

th
e

 ._
..

.I
O

te
C

0
\4

<
 k1

1
e

d
 ti

le
i(

•t
ne

 N
e 

w
o

sk
o

le
d

 b
vl

h
n

u
T

ol
i!y

O
ib

'(
N

£
Y

,O
O

S
)a

n
d

 
,_

. m
ov

 le
a

d
 p

ro
te

ct
 th

e
 d

ol
ec

iQ
IY

 T
lv

su
t•

tv
o

ls
o

0
0

\I
I$

0
S

-
c
to

tr
 fi

le
s 

th
a

t o
o

e
o

n
 "
"
'"

'*
th

e
 lo

co
l>

on
 o

le
o

cn
 

a
n

d
 w

h>
C

h 
O

le
 p

ra
se

n
n

y
 C

X
:I!

\4
 

Th
e 

rn
em

<
>

ty
 u

l
l
•
t
y

-
,_

_
 10

 tn
O

Y
e

 m
em

o
ry

. t
<

lf
lP

 1
0 

rn
em

<
>

ty
, t

e
st

 rn
em

<l
tY

C
C

l<
I"P

O
I8

 m
e

m
o

ry
. l

8
IO

 m
e

m
o

ry
. 

eo
oc

t-o
an

oe
 rn

em
<>

tV
. e

do
T 

rn
em

<
>

ty
. 
lo

ad
 m

e
m

o
ry

 to
/h

o
m

 d
os

lt.
 a

n
a

 w
-Q

U
I 0

1
 o

u
!p

u
l o

 D
v!

e 
to

 o
n

v
 p

o
rt

 O
n

ly
 S

A
9 

9
5

 
p1

us
 s2

 so
 sh

oll
l:>

on
o

 ho
nd

ln
o 

* 
--

• 
.
a
~
e
-
C
T
O
I
I
I
 M

A
II

It
e

c
.T

IN
 ..

. 
"
'43

4
.
'!

!
 t 

N
 

C
 

0 
R

 
P

 
0 

R
 

A
 

T
 

E
 

0 

6
2

5
0

 M
ld

cl
e

 l
e
tt

. 
G

a
rd

e
n

 C
it

y.
 M

l4
1

1
3

5
. 
1
(
3
1
3
)

·4
~
 

C
O

O
-C

er
tlf

te
d 

C
h

e
ck

. M
.O

. o
r C

os
h 

or
w

. S
on

yn
oC

O
O

O
\o

'e
f S

 15
0.

0
0

 M
os

t o
rd

et
s s

h
ip

p
e
d

 ne
xt

 d
o

y
. A

ll 
o

rd
e

ts
m

u
st

 h
o

ve
 s

h
lp

p
ln

g
.ln

cl
u

d
e

d
. P

te
ot

e 
o

d
d

 2"
4 

o
rS

2.
50

. w
h

ic
h

 
-
I
s
 h

ig
h

e
f l

o
r 

sh
ip

p
in

g.
 A

d
d

 em
o 

S
'l.

50
 lo

r C
O

O
. P

e
lto

n
o

t c
h

e
c
k
• 

to
tc

e 
3 

""
"'M

'k
s 

to
 e

le
c
t. 

S
e

n
d

 $
1.

0
0

 lo
r c

o
to

iO
g

 g
e

t 
S

2.
0

0
 C

le
dl

t 
o

n
 n

e
xt

 o
rd

e
f. 



We 
Won't 
Waste 
Your 
Time 

118 • 80 Microcomputing, December 1980 

OP5YS 2• 1s a mulople coi'TlfTla'ld 
processor and a pc:l{ent JOb control 
language. Schedule ent1re systems of 
programs to run Wtltlout your 
Intervention. 

OP5YS 2 simplifies your IM>I1l Changes 
the mean1ng of keys on your k~rd. 
A single stroke WTII lrM>ke a sequence of 
commands. Create. ~and retrieve 
libranes of k~rd programs. 

OPSYS 2 does other smart th1ngs tor 
you. ~ knoiN your ome IS valuable. 

• Over 30 modules for qu1ck and 
easy d1sk and Bas1c operaoons 

• Set time and date Wtth minimum 
keystrokes 

• Automatically executes cha1n files 

• \lhlte system tapes from OOS 

• Read system tapes directly from OOS 

• Display hex and deomal 
equi\/CIIents 

• Ma1nta1n notes on screen dunng 
other operations 

• Mc:MC" memoty blocks 

• lJst memoty with or without control 
Codes 

• Polce values 1nto memory from OOS 

• Peek values from memory from 
oos 

• Type ASCII text 1nto memory 

• Jump to any address 

• Searctv'Replace Bas1c text 

• AutomatiC command file using the 00 
command 

• And many more 

OPSYS 2 Wtth complete documentaoon 
at the Intelligent priCe of s 79. 95. 

OPSYS 2no 
Is the 
Povverful 
TRS-80no 
Modell 
operating 
system. 
Use it with 35 or 
40 track versions of 
TRSDOS: 
NEWDOS: or 
NEWDOS-t 

.... 21 

PROGRAMMA 
INTERNATIONAL 
INCORPORATED 
3400 Wilshre Boulevard 
los Nlgefes. Cailfomta 90010 
(213)l84-J116 

TRSOOSu.ottniJk:al T~ Inc 
NEWOOSondNE\IfOOS+ ,__,. oiA1MRJIT 



3268 DATA 299,129,388,136,381,142,382,131,384,136,385,1 
98,386,179,313,187,314,159 

3278 DATA 323,138,324,131,325,143,326,148,327,188,328, 
188 

3288 DATA329,188,338,188,331,188,332,143,333,135,334,13 
1,341,176,342,176,343,152,344,148 

3298 DATA 345,148,346,148,347,148,348,148,349,148,358,1 
48 

3388 DATA 351,148,352,148,353,148,354,148,355,148,356,1 
41 

3318 DATA 357,148,358,148,359,148,368,148,361,148,362,1 
48 

3328 DATA 363,148,364,148,365,148,366,141,367,148,368,1 
48 

3338 DATA 369,148,378,148,371,148,372,148,373,148,374,1 
48,375,148,376,135,377,131,386,168 

3348 DATA 484,175,485,176,486,144,423,168 
3358 DATA 424,184,425,132,429,168,433,168,434,176,435,1 

48 
3368 DATA 436,148,437,129,451,131,452,172,453,188,454,1 

88 
3378 DATA 455,148,456,143,457,131,458,131,459,131,468,1 

75 
3388 DATA 461,191,478,131,471,131,472,141,473,148,474,1 

48 
3398 DATA 475,148,476,148,477,148,478,148,479,148,488,1 

48 
3488 DATA 481,148,482,148,483,148,484,148,485,148,486,1 

98 
3418 DATA 487,159,488,141,489,148,498,132,491,136,492,1 

43 
3428 DATA 493,129,494,148,495,148,496,131,497,131,514,1 

76 
3438 DATA 515,198 ,516,143 , 517,129,519 ,131,528,131, 521,1 

31 
3448 DATA 522,131,523,131,524,131,527,187,528,157,529,1 

34 
3458 DATA 538,131,531,139,532,132,533,168,534,188,535,1 

79 
3468 DATA 536,179,537,187,538,132,548,168,541,188,542,1 

79 
3478 DATA 543,179,544,179,545,157,548,168,549,198,558,1 

35 
3488 DATA 553,168,554,198,555,135,557,184,558,159,559,1 

34 , 568 ,131 
3498 DATA 561,131,561,171,562,189,564,168,565,188,566,1 

35 
3588 DATA 567,163,568,191,569,151,578,168,571,183,572,1 

79 
3518 DATA 573,131,574,139,575,132,577,191,578,191,582,1 

76 
3528 DATA 583,148,584,134,585,131,586,131,587,131,588,1 

88 

3538 DATA 589,168,598,191,591,135,597,175,598,181,599,1 
76 

3548 DATA 688,184,681,148,684,175,685,181,686,176 , 687,1 
84,688,148 

3558 DATA 611,184,612,159,613,129,616,184,617,159,618,1 
29,619,176 ,628,198 , 621,135,623,168,624,184 

3568 DATA 625,143,626,129,627,136,628,191,629,177 
3578 DATA 638,172,631,191,632,135,636,138,637,191,638,1 

48 
3588 DATA 641,191,642,191,646 ,138,647,131,648,148,649,1 

48 
3598 DATA 658 ,148,651,198,652,159,653,148,654,148 , 655,1 

48 
3688 DATA 656,148,657,148,658,188,659,144,668,168,669,1 

44 
3618 DATA 675,139,676,141,677,148,678,148,688,131,689,1 

31 
3628 DATA 693,184,694,159,695,129,699,176,788,158,781,1 

35 
3638 DATA 785,138,786,139,787,173,788,188,789,176,718,1 

76 
3648 DATA 711,176,712,176 , 713,184,714,158,715,135,716,1 

29 
3658 DATA 728,172,721 ,144 ,723,162 ,7 24,]87,725 ,188,726,1 

76 , 7 27,176 
3668 DATA 728,176,729,176,738,176,731,176,732 ,176,733,1 

78 

Program contmues 

FOR SOMETHIN6 THAT OPWTB SMOTII 
ON YOUR HARDWARf 
TRY OUR SOFTWARE! 

MICR06RAM 
lntergrated Business Sys1etls 

s.siWy ,ricH 

.,.13 
Z MICROGRAM -

PO Boa 1•1• . Spokane WA 99210 
1 .aoo.~7-5995 e at 112 (Oregon) 1 .aoo.~~7 

TheM popular, pro t eaaionall,y dnolopad 

a p pl i cation• a r e low-priced. Guaran tee d 

partor u neal Detai led bookle t included , 

• BUDGET &. HIVE STMENT I 17 . 95 

• BUDGET & CHECKING 11~ .95 

• H~ INFO RETRIEVAL I 11.95 

• IUTH ( apa 5 and u p ) 5 7 . 95 

• STOCK PORTFOLIO 51 8 . 95 

• AUTOMOBIU: 112. 95 

• MASTERMI ND pu 110 .95 

• HO!lT'E CARLO &a .. s 7 .95 

• and o t hers rro• I ~ ·95 

Send or der! or S 1. 00 t or doaer1p t1va 
eat.&l os ue troa with order) t o: _, 116 

HI:W8Y SOFTWARI O!:VI[lOI'MI:NT CO 
2M DAWLIIH A VI: TOll'tONTO. C ANADA M4N lA 

COVER YOUR INVESTMENT 
or .._._.._._ ·-..... --.. ..... ,. 
.._.,......L•te 

---· ::::.- "1: ..... ..., 
=:... :: 
::=:--=:.:~. 
a==· ·.: 

-- ... ::: :.:-- ·: --I • ._ __ ... ........ _ .. -· ... - .. -·. . .. ..... .. .. - .. 
s.......a._, ... .. 

. _._~ ...... 6~ 

• ' • o..t-.t. c. ·~ 
s.......r .. ·••· 

----- . -- .. --·· --· --~· ~ .. 
..... ,1 ............ ....... 
0 \III"Mf.t ............. Sl .... . 

OUUIII llli DU•IUSIMYrUD 
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--- --\ I HOME VIS ITOR 
SOUTHERN CAL MICHIGAN 

17 ~~ 34 14 • 
QUARTER 

BALL ON SOUTHERN CAL 3& TIME 
1 DOWN 10 YARDS TO GO H;~3 

OFFENSE PASSES DEEPuDEFENSE 
IS A 3 - 4 PLAY GAINS 1& YARDS 

uFIRST DO~N SOUTHERN CAL 
EFENSE? 

FOOTBALL/SO 
l,l~n (nlk'(t fouthall wuh \UIIt cumpuu·r . 
~ l .tH h ,uur o UuhiH: .uu.l ddirhiH pl._,, t,1 lh ng 
,tlullll<' "11h H>O I U \1 I . KO. 
• II Ofrc.·1h iH' pl.n, tu t huu~ fumt 
e .. ) l)dt·II\IH' ,ll,llt~U'\ IH 11-,t 

• (ol otphu' "uu·hu .. u t l 
• ~'.nt.HI\t uf t·,&t h pl.n 
• Pl.t\ u ... uhtompui.IIIUII, ,Ut·h.ht'tl u n .uum· 

lun.llum u( oUt U'l\ f .uuldt fUhiH' ,u.tH'~Il"\ 

BASEBALL/ SO 
\\1u·n llu -.t·~a,on c h.tll~t"' '''tiC h tu b._t"'-·b.tll 
(.h.tllc. n~t· \our tum putt J tu ~ · ccnnpkU.-1{<1111t', 
nMh hnu~ \UUI puc hnu~ .urt.lluum~ ... tr.t ll');it' 

"11h II\" II \1 L KO. 
• C.r.tpluc' ...c•ud.NMHIIIJMI.eu-,1 c..uh pault 
• , ,UI ,III\t ul alu_ lt'\lllh uf t ·.u h pll• h 
• In tlw lldd \CHI t ,tll llu· pru lu, 
• \ t du pl.tu· 'uu "'' 1,._u 1in~ ... u.llc.J.n 

l hh. l.nl'l I I 
BO Ill g.11m'' 1111 
0111 ' l.tpt• 

f O CREA 11\'E DEVELOPMENTS 
I' 0 BOX '1 10'>7 

"'
447 ~lnnpl"'. I :0.. 31!UI 

l'loom IJ!ll 11!:! 1'11~1 

SPECIAL INTRODUCTORY OFFER 

MORTGAGE LOAN SERVICING 
& RENTAL 

INCOME MANAGEMENT 
FOR TRS-80" MODEL II 

* * * 
Annual Mortgage Loan Statements 

Delinquent Reports & Overdue Notices 
Escrow Analysis 

Rental Income Management 
All Reports on 8112 x 11 Paper 

Price $850.00 

• • • A MUST FOR • • • 
Loan Servicing Agencies 

Property Management Companies 
Apartment Owners and Managers 

SYmM CONSULTAnON 
ON OTHEI TIS-10* APPLICAnONS 

FISHER ASSOCIATES (214) 331-6521 
4650 S. Hampton, Suite 109 

Dalles, Texas 75232 

·rAS$ is a Trademark of Tandy Corp 
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3670 DATA 734,185,735,188,736,176,737,176 , 738,176,739,1 
76 

3680 DATA 740,176,741,176,742,176,743,176,744,176,745,1 
76 

3690 DATA 746,176,747,176,748,176,749,176,750,176,751,1 
76 

3700 DATA 752,176,753,176,754,176,755,176,756,190,757 , 1 
83 

3710 DATA 758,176,759,140,760,140,761,134,762,131,780,1 
76 

3729 DATA 781,149,782,149 , 783,134,784,131,785,139,786,1 
67 

3739 DATA 787,177,788,176,789,143,796,160,797 , 152,899,1 
31 

3749 DATA 891,137,892,149,893,149,894,164,805,176 , 896,1 
76 

3759 DATA 897,176,898,176,809,176,819,176,811,176,812,1 
76 

3769 DATA 813,176,814,176,815,152,816,140,817,140,818,1 
31 

3779 DATA 819,129,842 , 136,843,191,844,145,856,176,857,1 
76 

3780 DATA 858,184,859,142,869,131,908,139,999,131,919,1 
37 

3799 DATA 911,140,912,140,913,140,914,140,915,140,916,1 
49 

3800 DATA 917,140,918,131,919,131,9,9 
3819 FOR X•1 TO 3299:NEXTX 
4999 REM POEM SEQUENCE - ROUTINE 4 
4919 CLS:PRINTCHR$(23):PRINT.STOPPING BY WOODS• 
4029 PRINT• ON A SNOWY EVENING• : PRINT 
4939 PRINT• BY ROBERT FROST• 
4949 FOR X=1T02999:NEXTX:CLS 
4050 FORZ=1T0159 
4069 SET(RND(127),RND(47)) :FORRs1T039:NEXTR:NEXTZ 
4979 PRINT@460,CHR$(230)::GOSUB4449 :PRINT@525,CHR$(230 

)::I .. 0:GOSUB4449 
4989 PRINT@525,• WHOSE WOODS THESE ARE I THINK I KNOW.• 

: 
4990 GOSUB4449 
4199 PRINT@525,• HIS HOUSE IS IN THE VILLAGE, THOUGH: • . 
4119 GOSUB4449 
4120 PRINT@S2S,• HE WILL NOT SEE ME STOPPING HERE . 
4139 GOSUB4449 
4140 PRINT@525,• TO WATCH HIS WOODS FILL UP WITH SNOW .. , 
4159 GOSUB4449 
4169 PRINT@52S,• MY LITTLE HORSE MUST THINK IT QUEER .. , 
417 0 GOSUB4440 
4189 PRINT@525,• TO STOP WITHOUT A FARMHOUSE NEAR 

4199 GOSUB4440 
4299 PRINT@525,• BETWEEN THE WOODS AND FROZEN LAKE 
4219 GOSUB4449 

.. . 
Program contmues 



DISC DRIVES 
FOR TRS-80* 
11FLIPPY" -250K bytes/ disc 
FAST-5ms Track to Track Access 

eooueu. 
SIDID 

refers to number of read/ w rite 
he ads . Single-sided is one 
heod, reod / write one s ide on · 
ly; double-sided is dual heods 
allowing read / write opera 
lions on bath sides of the 
diskelle. A double sided drive 
oppeor s o s two separate 
drives to the controller. 

•cA,ACITT unlarmated capacity is t he 
tota l amount of storage space 
a v a ilable on a diskette . 
Typically 1251< bytes on a 40 
track 5.25in . d iskelle . For· 
mated capacity is the total 
USABlE storage space on o 
diskelle. Typica lly 102K bytes 
on o 40 !rock 5.25in. diskelle. 
the time required for the heod 
to move fro m one track to the 
next. Ty p ic a lly 5 to •o 
mill iseconds (ms). 

FREE TRIAL OFFER 

REAL VALUE 

Order your A£ROCOMP Disc Drive a nd use it 
with your system lor up to 1• days. If you ore not 
satisfied lor ANY REASON (except misuse or im· 
proper handling). retum It , pocked in the o r ig inal 
shipping conta iner. lor a FUll REFUND. We hove 
complete conf idence in our products and we know 
you will be satisfied I ORDER TOOAYI 
WARRANTY 

AEROCOMP offers the best value in 
microcomputer disc drives on the market today! 
Rel iability, leotures and cost tough to beat. We 
dellver ... and we stand behind our products. os 
evidenced by the only FREE TRIAl OFFER in the in· We offer you a 90 day unconditional warranty 
dustry. hamine your systems needs and order Ia · an ports and lobar ogoinsl any defect in materials 
day ! and workmanship . In the event service, for any 
MYSTERY REMOVED reason. becomes necessary. our service deport· 

There appeors to be some confusion in the men! Is lost. friendly a nd cooperative. 
terminology used to describe disc drives and their 100% TESTED 
feotures . Here's what we meon; AEROCOMP Disc Drives are completely 

•FLIPI'T Allows the use of bath sides of oss .... bled ot the factory and ready Ia plug in 
o d iskette with o s ingle - when you receive them. Each drive is 100% bench 
heoded drive by s imply turning tested prior to shipment. We even enclose a copy 
t he d iskette o ver (Model of the test checklist . s igned by the tes t technician. 
40-1 ). with every drive. AEROCOMP MEANS REliABiliTY ! 
specified In tracks per inch ORDER NOW 
( T PI) . eMODIL 40-1 DISC DIIIVI SU..tS... 
Refers to the number of tracks Single-sided, "Fiippy", 48TPI. 
per radia l inch on the d iskelle. (40 track; single density unfo r-
Typicolly •& TPt=•o usable mated 12SK bytes/ side; double 
!rocks and 96 TPI=80 useoble density unlormated 250K 
!rocks. bytes/ s ide). 
refers to recording density in e MODIL 80-2 DISC DIIIVI 5439.tS... 
b its per inch (bpi). Typically Double-s ided, 48TPI. 
single density means data con (80 I rock/ 40 per side; s ingle 
be recorded up to 2.938 bpi; dens i ty u nf ormat ed 2SOK 
double density means data can bytes; double density unfor-
be recorded up to 5 .876 bpi. mated 5001< bytes) . 

COMPARE AND BUY AEROCOMPI 
&CQSI .. AD DtiC C&~&CITY l&n • ••• 

" P'--Y" TIMI LOAD UKTOII (unlormoted INTIIY T .. &L 
( trock to ~ ••ne'- 110011 

trock ) '*'''"'' .. ~ Yll -- Yll Yll ~-..., ... 
'""' ol4eol 

Yll Yll 

llADtO N() ..,.,, YES N() 1091< byte• NO N O 
IH&Ol" 

NIICOM YES 25m. YES NO ~a., •• , 
(both tod.t l 

Y( S N() 

- N() s.n. ns ns l lS«byte• n s NO 

SHUO&tn N() ..,.,, ns N() 1091C byt .. NO N() - NO 25m•. YlS N() 125K byt .. YlS NO 

, .. .._ N() Smt N() N() 1~ byte• NO N() 

-.<: YlS 25m• ns NO 1101( bytet 
(both ttdet l 

NO N() 

lA Sf NO 12m• YES NO 17$« byte• N() N() 

Joctuol MOt • f tO I f rOI"'' cu rrent monvfoc ture r s data •he.•• '' bet ..... ed re l.obt. but cannot be g uoront..d compar•ng A.era<omp 
""od.d ..0 1 to ...,.,.,Jo, moc;.t, 

• h od•mork o f To,dy RodtO Shoc k 

e MOOIL 80-1 DISC DIIIVI S43t.ts... 
Single -sided . " Fiippy". 96TPI. 
(80 track ; single density unfor
mated 2501< bytes/ side; double 
den si ty un far m a ted 500K 
bytes/ side). 

e MODIL DtSC Dill VI SSts.tS... 
1.0.2 Double-s ided. 96TPI. 

( 160 trock/ 80 per side; single 
dens i ty unformated 500K 
bytes; double density unfor· 
mated 1 megabyte). 

All models ore capable of s ingle o r double dentity 
ond are complete w ith power auppfy and ailver 
enclosure. Send for information on AE•OCOMP 2-
and 3-drive system• a va ilable in 40 and 80 track. 

euuCT liTHia A 2 -DIIIVI Olt 4-DIIIVI CAlLI 
FOit USI WITH TOUa DIIIVI(S): 

2 -DIIIVI CAlli (lor use with 
1 -or 2 -dr ive systems) 
S24.9S... 
4-DIIIVI CAlli (for use w ith 
1-. 2-. 3-o r • -drive systems) .,.. .. ,_ 
Add S I 25 shipping ond hand
ling 

eMtNI DISKmiS (S.25 in ). 8o• of 10 S29.9S 
odd S I. 25 shipping and hand
ling 

eotSC OPiaATING STSTIMS 
NIWDOS + (40 TIIACK) S1D9.DD 
NIWDOS/10 (IOTaACI() S14t.DD 

*SPECIAL COMBINATION OFFER• 
• Model .60-1 Disc Drive 
• 2 Drive Cable 
e Disc Operating System (NEWOOS + ) 
•Freight 

$339.95 
2•.95 

109.00 
5.25 

Reg. S.79.15 
Spec!.l U9t.ts 

SPeCIAL COMitO IXa..r WITH NIWDOS/eD 
Reg. $519 .15 Specl•l S429.ts 

To order by maol , specofy Model Number(s ) of 
Drove, cable. etc. (above). enclose check. money 
order, VISA or MASTERCHARGE co rd number a nd 
expi rohon do te. or requeit COO shtpment_ T exos 
residents add 5,-. soles tax. AOO S..OO per drive 
for shipping and handling. Pleose allow 2 weeks 
for pertonol checks to cleor our bank_ No personal 
checks will be accepted on COO shipments-cosh. 
money orders o r cer tifed ch~ks only . You w ill 
receive o cord showing the exact COO amount 
before your sh ipment a rrives . a. sure to include 
your name a nd shipping address . WE SHIP PROMP
TlY! In the event there is a tlight deloy. you will 
be notified of the shipping date and we will NOT 
deposit your money order or charge your 
bankcard until the day we ship! 

CALL TOLL FREE FOR FAST SERVIa 
(100) 124-7888, OPERATOR 24 
POll VISA / MASTIIICHAIIOI/C.O.D. OIIDIItS 
California d ial (800) 852-nn. Operator 2• . Alaska 
and Hawaii d ial (800) 824-7919, Operator 2•. 

TOU Jltll LINIS WILL ACa..r OltDIItl ONL Tl 
For Applications and Technical info rmation. call 
(21 • ) 337-~ ar drop us a card . 

Deolers inqir ies invited ,... 387 

B=tCA:Uiilil 
Redbird Airport, Bldg. 8 
P .0 . Box 24829 
Dallas, TX 75224 
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250 
PROGRAMS! 

&5 Pat• That 's how many 
Sottw•n are included in our 
Cltllttl Fall/Winter catalog, 

and are in stock and ready to 
ship. We represent all of the 
major TRS-80 Software Ven
dors (Instant Software, The 
Bottom Shelf , Softside, 
Small Business Systems 
Group, and many more) -
Over 50 Vendors repre
sented in our product line. 
We believe we have the most 
complete selection of soft
ware for the TRS-80 - all 
priced at manufacturer's 
prices from $7.95 to $99.95. 
Business, home, games, 
education , programmer's 
utilities. COMPLETE pro
gram descriptions. 

SEND FOR OUR FREE ..- 470 

65 PAGE CATALOG TODAY! 
MICRO COMPUTER SYSTEMS 

3104 EAST SHADOWLAWN, N.E. 
ATLANTA, GA. 30305 

95oFTWARE 
P.O. BOX 521 Lowell, MA01853 

1 • Memory based printer spooler, 
overlap processing and 110. 

2 • IBM based terminal driver, 
EBCD and correspondence 
code. Full ASCII character set 
wi th overstrikes. Scripsit 
ZAPS. 

3 • Disk timing program. 
Meter Type numerical and 
statisti cal screen displays. 
Very easy calibration of all 
type drives. 

4 • Cassette test programs. 
Writes test data to tape, then 
displays all erro rs on screen. 
Use to check all facets of 
cassette operat ion and duph· 
cation qual ity. 

SEND FOR FREE FLYER 

- The bottom line -
COST: $9.95 Each + .75 postage 

MA Orders + 5% tax ..-235 
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4229 
4239 
424B 
425B 
4269 
4279 
428B 
4299 
4399 
4319 
4329 

4339 
4340 
4359 
4369 
4379 
4389 
4399 
440B 
441B 
4429 

443B 

444B 
445B 
4460 
4470 
4489 
4499 
4599 
4519 
4520 
5999 
5919 
5929 
5930 
5049 
5059 
5069 
5079 
5989 
5999 
5109 
5119 
5129 
5130 
5140 
5159 
5160 
5170 
5180 
5199 
52Bil 
5219 
5229 
5239 

5240 
5250 

5269 

527 0 

5280 

5299 

5399 

5319 

532 9 

5330 
5349 

5359 

PRINT@525 , . THE DARKEST EVENING OF THE YEAR . ; 
GOSUB4449 
PRINT@525," HE GIVES HIS HARNESS BELLS A SHAK E . ; 
GOSUB4449 
PRINT@525 ," TO ASK IF THERE IS SOME MISTAKE. 
GOSUB4449 
PRINT@5 25 ," THE ONLY OTHER SOUND'S THE SWEEP 
GOSUB44 49 
PRINT@5 25 ," OF EASY WIND AND DOWNY FLAKE. 
GOSUB4449 
PRINT@525, . THE WOODS ARE LOVELY, DARK, AND . 
GOSUB4440 
PRINT@589," BUT I HAVE PROMISES TO KEEP, "; 
I • 3:GOSUB4440 
PRINT@653," AND MILES TO GO BEFORE I SLEEP, 
I=6:GOSUB4449 
PRINT@717 ," AND MILES TO GO BEFORE I SLEEP. 
I=9: GOSUB444e 
FOR A,.1T0809 
SET(RND(127) 1 RND(47)) :NEXTA 

. ; 
.. , 

. ; 
DEEP ," 

.. , 

.. , 
CLS: PRINTCHR$ (23) :PRI NT@76, "*";: PRINT@179, "*"; :PRI 
NT@322,"BUT I HAVE PROMISES TO KEEP,";:PRINT@512," 
AND MILES TO GO BEFORE I SLEEP •• "; 
PRINT@644,"*";:PRINT@699,"*";:PRINT@859,"*";:GOT05 
919 
FORN=1T029 
X=RND ( 127 ) : Y•RND (47) 
IF Y•24+I GOT04450 
IF Y=25+I GOT04 459 
IF Y=26+I GOT04450 
SET(X,Y ) 
FORA=1T040:NEXTA 
NEXTN 
RETURN 
REM SNOW SCENE - ROUTINE 5 
FORL=1T016 
A$(L ) •"":READ N 
FOR Z=1TON 
READY:A$(L)•A$(L)+CHR$(Y) 
NEXTZ:NEXTL 
PRINT CHR$(28) 
FORL• 1T016 
PRINTA$(L); 
NEXTL 
FORY=45T047:FORX•122T0127 
SET(X,Y) :NEXTX:NEXTY 
FORN•1T0200B:NEXTN 
FORN=1T021 
READP,Q:S(N,O)=P:S(N,1 ) •Q:NEXTN 
FORR•1T010 
FORN=1T021 
P=S (N ,9 ):Q•S(N,1 ):RESET (P,Q):NEXTN 
FORT•1T021 
P=S (T,9):Q•S (T,1 ) :SET(P,Q):NEXTT 
NEXTR 
GOT05789 
DATA 9,197,144,215,136,299,172,198,144,202 
DATA 19,290,169,184,188,191,191,191,191,189,188,17 
6,215 
DATA 129,195,169,186,189,176,297 
DATA 25,200,191,191,191,191,191,191,191,191,191,19 
1,149 
DATA 2B7,129,201,176,190,191,191,191,141,176,199,1 
39 ,197 
DATA 27,194 ,129,197,139,139,143,191,191,191 ,191,15 
9,143 
DATA 131,197 ,130,211,135 ,128,176,191,191,191 ,189,1 
88,189 ,144 ,203 
DATA 27,196,144 , 296,168, 293,129,199,169,196,188,19 
1,191 
DATA 191,191 ,191,191,191,191,143 , 188,1 88,180,176,1 
44,194,169,194 
DATA 3B, 194 ,169,186 ,198, 129 ,199,168 , 191 ,176,198 , 14 
4,197 
DATA 198,176,188,188,191,191,191,191,191,191,191,1 
91,189 
DATA 176,196 ,130,133,197 
DATA 43,128,169,184,199,183,179,20 2 , 176,188 ,191,19 
1,191 
DATA 191 , 188 ,176 ,209,186,176,195,16 8,1 43,131,131,1 
31,131 

Program cont.nues 



WHOLESALE COMPUTER PRICES 
DIRECT TO THE PUBLIC 

12 Meeting St., Cumberland, R.I. 02864 

NEW! 
ATARI 825 

1-8K plug in 
RAM Module 

FREE 
($124.95 value) 

1 Apple Tape 
Recorder 

FlillE 
($40 value) 

Atari Interface 
Module 

FREE 

1 Box (1 0 Pes) 
8" Diskettes 

FREE 

Microsoft Basic 
for only 
$}62.50 

PRINTER -..,$94-";...;,9~ .... ~~~r=~n~m"i~~&W':~nr~fiinirm~'Mlm'l~#i~~1fiini'"a8: 
I 

....<>-£; 1 Box (5 Pes) 1 
with Controller- $495 ~\............- Diskettes I 

EPSON 
80 Character, 9x9 Dot Matrix J 

------------~------------, 
NEC Spinwriter I I 
5530 or 5510 : SOROC IQ 120 1 

Roll & Pin Feed Printer 
for your Apple, TR$-80 
or Commodore $599 

$2449 1 $699 I 
-------------------------1 ~~Interface to 

Your Computer 

nME.GA OFFERS THE BEST DELNERY AND PRICE ON: 
APPLE • AT ARI • TRS-80 MODEL II • INTERTEC • 

T.l. 810 • HEWLEIT-PACKARD-85 • SOROC • 
COMMODORE • NEC • QUME • CENTRONICS 

nMEGA sells only fllctory fresh, top quality merchandise to out customers. 
nMEGA will try to llllrtch any current advertised price with similar purchase condltlons. 

I 
I 
I 
I 
I 
I 
I 

We carry a complete lne 
d the aboYe equlpmerL 

For lnfOI'I'T\IIUon and 
further pricing call: 

TOLL FREE 
Before you buy anywhere else - be sure to call nMEGA Sales Co. 

1-401-722-1027 : 1-800.556-7586 
I m.zx:!11!12tos OMEGA ships via UPS, truck()( air. COO"s. VISA., Mllstercharge accepted 

.. A member on good standing cl the Better Business Bureeu.·· I 
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HAVE YOU HEARD?? 
•lfowt<J ""'" -foJ inf,.IIIU. rll4ll 
"' 10 tid~ """'cinn P"' ~-• 

H&JUOn. MA 
• )' "" or~ tlu bat '" C'OIIlml /"' tlu 
_...,, pr~tJift"'"· T AS u K'-!· 

Piusbur8h. PA 
• A fr, ttOifli"'"« its t'Oftlf!flls for j...r 
""~ d4y. I CONtol r~ sub.aibi~. • 

Bronx. NY 

. , ~>f1«iaJJr apprt:C14U w -blr 
/mop~ litlilltJ•· !"' Sll<dy.-

Afton. MN 

· 1 rH<J your~""'~ I fittd 
lfllJ'a ~ iAfo 14.... all W otll6s. • 

Norwich. VT 

THE ALTERNATE SOURCE 
A bi--lltly p..Wimlioe 

r- the TRS-80 
19.00/ yr ....... ... . 12.00/ iu ue 

CHARTER RATES 
expire 12/31/ 80 

IUIIICRIIIE NOW! 

Name: 
Address: 
G t y : 
State, Zip: 

Mailto: .,,. 

The Alaa..te s....r-
1806 Acla Sired 

La.aiiiiJ. •• 48910 
Ph. s 17/485.0344 

Wa, ler C'lt.ar~/VtN Wf"ko.c. add 4""e 

Introducing 
COBOL + FORTRAN + 

64K RAM 
FOR YOUR TR8 • 80' 

•Release your software chains wotll the NEW 
"IEEDOII OI'TION. a plugable change tllat reatruc· 
turn the TRS«l' on command to perform like a 
large ZIIO system. All the TRS«l' leaturn are •• 
taln.cl. All TRS«l' aollwate will run wothout inter· 
lerence. The option Is supplied with a fully assam· 
bled & tasted FltfEDOII 80Ait0, Tlo'OS on a sv, .. 
disk, and complete Instructions. 111'01 allows your 
TRS-80' to execute moat aoltwate or~lnally written 
lor COOS,. TSAIOS,. and CIWI, -allng systems. 
TWS opens the door to higher le¥el languagn and 
•••sting ptograma. 

• To lurtllar enhance your TRS«l' P<OCHaing power. 
a IIEIIOitY EXI'ANSION OI'TION is avaolable to •• 
place, on command. the ROll and po-ovode A FULL 
641< RAil Tills ophon is switched onto ope<atoon by 
the 'lfEEDOII80AitD po-ovldong 5 71< ol USER RAil 
wotll TWS to-.! Both optoons arelutty a.
& tnted and lit Into the TRS«l" keyboard enclo
sure. Write lor more details. II Mo. Board Warranty. 

FREEDOM OPTION .. . .... . .••.... S245 
MEMORY EXPANSION OPTION •... S215 

Send Check or Money Order to: 
(IIAII. IIIIIDI.TI. ruall I•CLUDI I~ TAll) 

F.E.C. ltd. "' ,., 
P.O.••• ·~·· • Wela11rR, MA. Ot888 

cen) •••· aa•• 
_, ..... ·""·· '-........ ~............ ..._... .... 
..., .......... -· .. ··-
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5361 DATA 176,187,191,191,191,191,191,191,191,191,191,1 
91,188 

5371 DATA 188,188,176,176,196 
5381 DATA 58,128,129,184,191,191,191,191,188,176,195,17 

6,188 
5391 DATA 143,131,175,191,191,191,191,188,176,178,131,1 

35,194 
5418 DATA 161,141,172,191 , 191,191,189,176,144,128,176,1 

761191 
5411 DATA 191,135,191,191,143,191,191,191,191,191,191,1 

35,131 
5421 DATA 131,143,131,131,129,138,196 
5438 DATA 68,141,175,191,191,191,191,172,188,176,129,19 

4,131 
5441 DATA 128,184,191,191,175,191,191,191,191,178,179,1 

79,139 
5451 DATA 128,161,184,188,191,191,191,131,143,148,148,1 

42,179 
5461 DATA 179,179,179,188,141,148,128,172,179,143,191,1 

91,191 
5471 DATA 191,189,188,181,196 , 168,188,191,191 
5488 DATA 64,134,187,191,191,191,191,189,188,178,139,13 

2,176 
5498 DATA 188,183,179,188,188,191,191,191,191,191,191,1 

91,191 
5588 DATA 189,191,189 , 188,191,143,179,188,128,143,143,1 

43,179 
5518 DATA 179,179,188 , 188,188 ,191,191,148,143,143,143,1 

43,131,131,131,131,131,131,131,179 
5521 DATA 179,188,191,191,143,191 
5531 DATA 54,191,191,191,191,191,191,191,191,191r191,19 

1,191 
5541 DATA 191,191,191,191,191,191,191,191,191,191,191,1 

91,143 
5558 DATA 191,143,179,188,188,143,143,179,188,191,143 , 1 

43,131 
5561 DATA 131,131,213,176,188,191,191,191 , 191 , 191 , 159,1 

43,179 
5578 DATA 188,128,188 
5588 DATA 58,191,191,191,191,191,191,191 , 191,191,191,19 

1,191 
5591 DATA 191,191,143,191,191,143,143,143,179,179,179 , 1 _ 

88,128 
5618 DATA 188,191,143,179,188,191,143,131,217,176 , 198,1 

91,191 
5618 DATA 191,143,131,143,179,188,198,191,143,179,128,1 

79 
5621 DATA 49 ,191,191,143,191,191,191,143,143,143,179,17 

9,179 
5638 DATA 188,188 ,128,188,188,191,143,143 , 143,179,179,1 

79,128 
5648 DATA 179,188,191,191,143,129,288,138,191,191,191,1 

91,191 
5658 DATA 191,128,182,131,135,137,188,191,191,191,191 
5668 DATA 45,179,179 ,128,188 ,188,188,191,191,143,143,14 

3,17 9 
5678 DATA 179,179,128,188,188,188,191,191,191,191,191,1 

91,191 
5688 DATA 191,143,135,129,212,131,191,191,191,188,176,1 

52,143 
5698 DATA 175,191,148,132,129 , 162,191 
5711 DATA 41,143 , 143,128,179,179,188,188,188,191,191,19 

1,191 
5711 DATA 191 , 191,191,191,191,191,191,143,143,143,131,1 

31,216 
5721 DATA 161,184,191,191,131,131,191,143,135,179,188,1 

82,139 
5738 DATA 144,162,191 
5741 DATA 32 , 191,191,188,159,143,143,143,143,143,131,13 

1,131 
5758 DATA 131,131,129,221,176,176,188,188,191 ,191,191,1 

88,194 
5761 DATA 152,143,143,167,179,188,191 
5771 DATA 125,14,86,37,71,6,22,15,82,31,49,9,89,43,11,2 

,72,35,64,12,42,46,118,2,6,9,63,41,81,14,51,45,56, 
17,119,6,92,33,84,3,59,1 

5788 FORA•1T02111 
5798 X•(RND(128))-1:Y• (RND(48))-1 
5811 SET(X,Y) 
5811 X• RND(127):Y•(RND(23))+24:SET(X,Y):NEXTA 
5821 FOR Y•47 TO 8 STEP -1 



with Graphic Display 

Here is a new program from Software Etc. .. that is 
invaluable to any businessman. SAFOR is a time se
ries analysis and forecasting program that wi ll pro
duce presentation qual i ty graphs on your own 
printer. SAFOR w ill handle up to ten years of monthly 
data, provide a comprehensive analysis of past pat
terns and make both long and short-range forecasts. 

SAFO R uses a classical time series decomposition 
model to provide both tabular and graphic presenta
tions of Original Data, 12 Month Forecasts, Business 
Cycle, Growth Cycle, Seasonal Pattern and 12 Month 
Moving Average. 

SAFOR can handle any type of data series measured 
on a monthly basis where no va lue is zero or less. 
This data may be in any unit of measure, however 

SAFOR does not adjust dol lar figures for in flation. 
The trend is calculated in the same un its as actual 
sales, whi le other factors are treated as multipliers or 
indexes. Because the irregular component is unpre
dictable, SAFOR ignores it. 

SAFOR is designed for ease of use, data entry is par
ticularl y strai ghtforward , every user ac ti on is 
prompted . The program features extensive editing, 
updating, data storage and error detection routines. 

SAFOR allows for varying levels of expertise in the 
techniques of anal ys is. beginner to expert. For the 
beginner, SAFOR conta ins standard default opera
tions to help prepare routine analysis and forecasts. 
For the expert, key assumptions in the program are 
readi ly modified without any programming. 

SAFOR wi ll run on your TRS-80~ Level II with an expansion interface, 32K of RAM memory, a disk drive, 
TRSDOS and optionally a 132 column printer. 

Each program comes complete with a two year set of demonstration data. Order yours now! A $200 .00 value at 
this Introductory Price of on ly $79 95 

• Good through December 3 1, 1980 Only. 

Software Etc. _ . 
1839 Chamberlain Drive, 
Carrollton, Texas 75007. 
Phone Orders: (2 14) 492-0515 

Demand a Demonstration from your local dealer. or write for a brochure of our complete line of fine software. 
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THE 

QUIZ 
MOVIES 

,-&L.KVI810tv 
sPO~T8 

NEVER EVER RE~ATS 
GAMES 

HUNDREDS OF' QUESTIONS 

3 LEVEL8- PERSONAL 
SCORE ,_EA GAME 

ENTERTAINS ANY AGE 

TRS-80-ISK LEVEL IT 
Ac.-., .._ .. , I F0110n Motiet . . . $ U5 
E..., A.erdt I F- TV Sllon . ... $ 9.95 
Pro FootMII I BtttiHIII Records .. . $ 9. 95 

ALL $19.95 

(QUARP PUB'S) 

P.O. BOX 7416 
OXNARD, CA. 93031 

- T'Rs-&0 MODEL II USEP.S -

Preserve -Protect - Diaplay 

your ~qUI~nt ~o~~~th 

CRYSTAL CLEAR 

PlASTIC COVERS 

eK.~dondCM . . .. ...... .. ... n4.95.a •u•,.,rtn ........ ....... .. .. ... . $14.9).., ,... ,, 50 __ _ 

[ 
Combination Pfk• $34.95 J 

Including postoge 

MOO£ll coven olso ovoilobl•. 
DEALE~ IHQUIP.IES INVITED. 

Crown PIMiic Co. "' 1 19 =-c 
3746 N. Colege 317·925·5566· 
lnclanapoh, IN 46225 
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5838 FOR Xz9 TO 127 
5848 SET (X,Y) 
5858 TcRND(127) :W•Y-2 
5868 IFW<8 THEN 5998 
5879 SET(T,W) 
5889 T•RND(127) :W=RND(47) 
5899 SET(T,W) 
5998 NEXTX:NEXTY 
5918 FORX•1T0589:NEXTX 
6898 REM SIGNATURE PAGE - ROUTINE 6 
6818 CLS:P$•"*":PRINT CHR$(23) 
6929 L•LEN(B$):L=INT(L/ 2)*2 
6838 S1$•STRING$(6,"*")+CHR$ (212)+STRING$(6,"*") 
6841 FOR J•9 TO 958 STEP 19 
6859 PRINT@J,P$:NEXT J 
6969 FOR J•l TO 75:NEXT J 
6971 FOR K•9 TO 199 STEP 19 :PRINT@K,P$:NEXT K 
6888 PRINT@192,S1$ 
6999 PRINT@256,P$ 
6199 PRINT@289,"H A P P y• 
6119 PRINT@318,P$:PRINT@329,P$:PRINT@382, P$:PRI NT@3 84,P 

$ 
6129 PRINT@482,"H 0 LID A Y s• 
6139 PRINT@446,P$:PRINT@448,P$ : PRINT@519,P$:PRINT@512,P 

$ 
6149 PRINT@548,"FROM" 
6158 PRINT@574,P$:PRINT@576,P$:PRINT@6 38,P$ :PRINT@6 49,P 

$ 
6168 PRINT@(672-L),BS 
6178 PRINT@782,P$ 
6189 PRINT@784,Sl$ 
6198 FOR K•779 TO 959 STEP 19 
6288 PRINT@K,PS:NEXT K 
6219 FOR J•1 TO 2588:NEXT J 
7898 RESTORE: REM ROUTINES 3 ' 5 
7818 GOTO 2899 : RE~I REPEAT ROUTINES 2 THRU 5 

Program Listing 

18 RANDOM:CLS:PRINT:PRINT 
28 PRINT"SNOWFLAKES" 
39 PRINT"COPYRIGHT 1989 BY" 
48 PRINT"VALERIE VANN" 
58 PRINT"631 G ST., DAVIS, CA ." 
68 PRINT:PRINT"LEVEL II BASIC " 
79 FOR J • 1 TO 898:NEXT J 
138 REM TITLE PAGE 
148 CLS 
158 PRINT CHR$(23) 
168 FOR J • 2 TO 442 STEP 8 
179 PRINT@J, "*" 
188 FOR Fz1T019:NEXT F 
199 NEXT J 
281 PRINT@458,"* * S N 0 W FLAKES * *" 

Program conrmues 



Access Unlimited's own economy mini
d iSk systems store more data . are more 
reliable Data access times are fastest 
possible w1th your Expansion Interface. 
Heavy duty power supplies run cooler. 
last longer Low no1se three-wire ac pow
er cord IS safer. Enclosures are f1n1shed in 
compatib le silver enamel. 

AFD-100" (40-track. 102 Kbytes) ............ $315.00 

Mentton our DOUBLE DISCOUNT NUMBER when you 
order and save $20.00 on your AFD-100' 

Percom Mlnl-dlak Systems 
TFD-100N (40-track, 102 Kbytes/side) $349.95 
TFD-200'~ (77-track, 197 Kbytes) . . . . . . . . .. $634.95 
Prices include Percom upgrade AATCHAAK'~ 

This PC board p lug -in adapter for 
the TAS-so· v irtually eliminates 
data read errors (CRC error -
Track locked out!) which occur on 
high dens1ty inner d1sk tracks. a 
problem that has plagued TRS 
eo· systems. The Percom Data 

SeparatorlV is installed in the Ex pansion Interface 
without mod ifying the host system. Caution: Open
ing the TAS-so· Expansion Interlace may void the 
limited 90-day warranty : $29.95. 

An advanced easy-to-use d isk operating system that 
works with Level l I BASIC commands. Resides in only 
7 -Kbyte of memory. May be extended indefinitely w ith 
d isk-resident utilities. Supplied on 5" disk with exam
ple programs: $29.95 with instructions. 

CIRCLE J Software 
Two extremely useful util ities for Percom's OS-SO'M 
DOS: 

1. k'~jne Lan~age SayetLoad Utjlitv. On 5" disk 
wit us pate program that allows AS Renum
ber Utility to run under OS-80"'. $14 .95. with in
structions. 
2 . ~ARKEEp - · Adds NAME SAVE and NAME 
KE P commands to OS-80"". Use one set of com
mon data with two or more BASIC pr~rams. A lso 
runs under Radio Shack DOS. On 5 d isk, with 
instructions: $14.95. 

Z80ZAP 
Super fast machine language d isk modification utility. 
Read. Write, Display, and Modify sectors; remove 
passwords; apply patches, fixes; make backups and 
much more. On 5" d isk with instructions: $29.95. 

Aak about Scott Adams' Adventure 

100% machine language word proceSSOf ... 
SPECIAL DEUVERY ( fronl Software Etc.) 
Use MAILFORM to create name and address lists: EX
TRACT to find names by ZIP, address, gender, age, etc.: 
SORT to sort an entire list on any field in seconds. Print 
personalized letters written with e1ther the Electric Pencil* 
Of Scripsit' using MAILRITE. Prints labels fr()(n Mailfile cre
ated under MAILFORM. Runs under PercOfn's OS-BON, 
Radio Shack's TRsoos·. $125 (disk) 

Order by ceiling Acx::eu Unimiled 101-frM on 1-800-527-4196 t . 

Inexpensive Color Graphics: 
the Percom Electric Crayon.,. 
Spectacular multicoiOf graphics. sharp 2-
color alphanumerics with your TAS-so·. a 
color tv and the PercOfn Electric Crayon'M· 
Up to eight colors. Resolution with full d1splay 
memor1 (6 Kbytes) is 256 X 192 picture ele
ments. Micr~rocessor controlled the Elec- ' 
tric Crayon 1s not only a full coiOf graphics system but also a 
cOfnplete. sell-contained control cOfnputer With a dual b1d11ectooal 
parallel VO port - provisiOn for second dual port. Interface the 
TAs-so· via your Expansion Interface Of Printer Cable Adapter. Sup
plied w1th 1 Kbyte display RAM. EGOS"' operating system and 
COfnprehensive users manual with example programs. $249.95. 
Optional TAs-so· interconnecting cable: $24 95. 

Percom's Speak-2-Me-2111 

Give your TRS-80* the gift of speech 
Texas Instruments' Speak & Spell· is the voice of 

your TAs-so· COfnputer with this c lever interface 
module manufactured by PercOfn. Your own 
Level II BASIC p rograms announce. COfn· 

mand. implore With sentences and expres
sions formed from Speak & ~It's· voca
bulary. The Speak-2-Me-2 PC module 

installs 1n the battery cOfnpartment of your 
Speak & Spell· . Power is supplied frOfn an 

Ofdinary calculator power pak. COfnes with in
terconnecting cable (for TAs-so· El Of Printer 

Cable Adapter), operating software and users 
manual: $69.95. (Speak & Spell· not included. 

DOUIU-ZAP - M<xl•hes NEWOOS 80 + lo< dout>'e-denSI1y operall()n us.ng 
1ne Percom DOU6LER Per mils s mullaneous songle- o< double-denSlly opera
loon From Sollware E1c and C11c1e J Sottware On "'"' d1Sl<e11e $49 95 

Use your credit card and save! 
VISA and MasterCard charges are not 
deposited until the day your order is 
shipped. 

Interconnecting Cables 
Improvement over AS cable design places drive 0 . wh1ch includes 
lhe cable termination. at the end of the cable to eliminate the reflected 
noise of an unterminated cable. Better data integrity. Prices: 

Two-Drive Cable . . $24.95 
Four-Drive Cable . . . 34.95 

Power Une l=llter 
1151250 V, 50-400Hz. Instructions included for easy installatiOn in 
standard mini-box chass1s: $19.95 

Mlnldlakettes 
lO Disks 1n a convenient plastic Ofganizer box 
S1ngle Disk 

Disk Drive ID Tabs 

$34.90 
3.49 

1" x 1-•;.• self-adhering plastic drive identification tabs. COfnpatible 
silver with engraved black drive number. Two tabs 0. 1 ): $2.50: 
three tabs (Nos. 0, 1, 2): $3.25: four tabs (0. 1, 2, 

~oo::.~·=by~=~=-~~~~~0:~~ 
O'Ciltl ~ 25,., aepoM Safy, .. CltW'd aeeeoc. 0.$01"111 ~ 'lilt PlY thoDP.nQ 
and~ c::n.o- on cro.ra CJio9 $1 00000 Add l()pf,..,...,. onsurence eno 
~ Cl'let9ft tor ul'4er S 1 000 00 It,, <JOuO( tobo.A "-M C"-'ges uk """-"' ,au 
a.l~nyourr;,der fe..- rliiiOrlts.nc:tuOtS~...,..tAJo ~Ofdet 1.2000 ~ 2 
ID' -to- .... ..,. tT..- relidenls call214) 494-()2()6 
All PRICES ANOSPECIFICATIONS SUBJECT TO CHANGE ANO Al l OFFERS 

DOUBLE DISCOUNT 
NUMBER: 

ACCESS UNLIMITED 
315 N. Shiloh -Ste. 01 . Garland, TX 75042 

(214) 494-0206 
SU8JECT TO WITHDRAWAL WITHOVT NOTICE 
t lfademark ot Apoatat Corporaho'' 
1 lrademaOI of Access 

80M110 

N ~-k o1 Porcom Data Company .. Jnc. 
AAOtO SHACK and TRS-80 are UO<IerNrl<l ol 

V'229 

.. lrademafk ol Texas lnstrvmtn~:l CcwporeCion 
~ 1rtdemolll ol Michael Shr~ Sollwwe, Inc 
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......... 

80-SHROUD 

$22.50 + $2.00 sh1ppmg and 
handling with check or money 

order. NYS residents add 7% tax. 

SYRACUSE R&D CENTER 
Box 125, DeWitt, N.Y. 13214 

··our 10th year m R&D " ...- 358 

· l'Cl'l!f~ - S.U.<t IJOU Mt "" aet ,.;..tot, IJOU ~avt 
bu11 e~oH~ to 5l1J bv.irut t~~PIIJ , ._,.._. ""d 
·~lt- ~&AdtJil!f ~ out GO .... ~ .......:.t.i.ao ~ 
GO IJCU po .. "-b lf! ' "" · 

To avo.itl ~Wg ~pottr.d, IJOU ""'t 'l!f 40 l""' GO 
IJOU eM "-Wt b~ <AM~ul oat to CM4k Vtto 
4111J 'u C 4pF>\oae~og o~Haelu . 

VOUA booobtA .io t.qu.i~d ..Uk o C.OMC411ll!( "001 
oe.uu" 4.cA •~tJI ._,.l.iealalt, altUot-ttA, 'utl 
g«tt a~~d 411 Gltl.ifri.e.ial ~olt.izo•. 

I' !(OU Mt •Wl,ul, IJOU •hould bt Ablt Co 
eD~WJ~ltlt V""" ""''"-"" a~~d l1111d tht plaot ... ,ttv 
bt,O.U !(OUA '"tl ltUI\4 out. 

PLUS 
•TOR!'£t'() - It .io IJOUA .UH001 to •tltet Ckt ••• 

~ "' tkt 'OUII. 44U«tot llfPU "' t~~flOIJ •l..ipo Md to dUCitoiJ fktJo .... tkt l.u.i.ttd tiJot 
t~at IJOU havt bt ~o-u IJOU ..... t Jttjo._,. IJOUA jlut. 

!leek g.u .Uek gUpll.iu u d '"""d. 

41'-1 ~1.95 

JMS Co1tp 
Box tBOI3 

P.UUbWtgh, P4. 

,241 

15!36 
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218 FOR J•514 TO 958 STEP 8 
228 PRINT@J, ••• 
238 FOR F• 1 TO 18 :NEXT F 
248 NEXT J 
258 FOR J • 1 TO 958:NEXT J 
268 REM INITIATE & SET NO, OF REPEATS 
278 V•128/ 48 
288 P• 3 . 141592654 
298 FOR E•1 TO 5 
388 CLS 
318 REM DEFINE LINE & NO. OF LINES 
328 FOR X•1 TO {RND(5)+7) 
338 X•RND(24) 
348 Y• RND ( 24} 
358 R•SQR(X[2+Y[2} 
368 IF R>24 THEN 338 
378 T•RND { 24) 
388 Z•RND(24) 
398 S•SQR(T(2+Z(2} 
488 IF S>24 THEN 378 
418 GOSUB 528 
428 REM MIRROR IMAGE OF LINE 
438 Y•-1*Y 
448 Z• -1*Z 
458 GOSUB 528 
468 REM DELAY LOOP IN LEVEL 3 VERSION 
478 NEXT X 
488 FOR 1•1 TO 2888 : NEXT I 
498 NEXT E 
588 GOTO 148 
518 REM SUBROUTINE-PLOT & ROTATE 
528 W• ATN(Y/ X} 
53 I Q• ATN ( Z/T} 
548 FOR J•1 TO 6 
558 W• W+P/ 3 
568 Q•Q+P/3 
578 X2•R*COS(W) 
588 Y2•R*SIN(W) 
598 T2•S*COS(Q) 
688 Z2•S*SIN(Q} 
618 X3• (X2*V+64}:Y3 • (Y2+24} : T3•(T2*V+64}:Z3•(Z2+24) :GOS 

UB 658 
628 NEXT J 
638 RETURN 
648 REM LEVEL II LINE PLOT SUBROUTINE 
658 IF X3• T3 THEN 818 
668 IF X3 >T3 THEN M• (Y3-Z3) /(X3-T3} ELSE M•(Z3-Y3) / (T3-

X3} 
678 B•Y3-M*X3 
688 IF ABS(Z3-Y3) >ABS(T3-X3) THEN GOTO 751 
698 IF X3 >T3 THEN D•-1 ELSE D•l 
718 FOR H•X3 TO T3 STEP 0 
718 Y3 •M*H+B 
728 SET (H,Y3} 
738 NEXT H 
748 RETURN 
758 IF Y3>Z3 THEN D•-1 ELSE 0•1 
768 FOR H•YJ TO Z3 STEP 0 
771 XJ•(H-B} /M 
781 SET(X3,H} 
798 NEXT H 
888 RETURN 
818 IF Y3>Z3 THEN D• -1 ELSE 0•1 
821 FOR H•Y3 TO Z3 STEP D 
838 SET(X3,H} 
848 NEXT H 
858 RETURN 

Program Listing 

...... S NCH..eJFLFtKES --
~or TR:S-90 Mod•1 I 16K 
~~th MICROSOFT LEUEL III BASIC 
10 CLS : PRINT "THIS PROGRAM RUNS UHOe:R LEVEL III BASIC" 
20 PRINT" 0 1I CROSOFT COHSU1ER PROOUCTS, BELLUIJE, Wft. >" 
30 PRINT" IF YOU HAVE ~lOT LOADED LEVEL I I I," 

40 PRIHT"DO SO HOW , AND THEN RE-LOAD THIS PROGRAM. • 



~0 PRINT"TO RUN THE PROGRAM, PRESS EHTER ." 
60 INPUT Q-
70 CLS:PRINT : PPINT 
80 PRINT"SNOWFLAKES" 
90 PRINT"COPYRIGHT 1980 BY" 
100 PRIHT " UALERIE 1..1AHH• 
11 0 PRINT"631 G ST., DAVIS, CA. " 
120 FOR J•1 TO 800:HEXT J 
130 REM TITLE PAGE 
140 CLS 
150 PRINT CHR• <23> 
160 FOR J•2 TO 44.2 STEP 8 
170 PRINTIJJ , "*" 
180 FOR F•1T010:NEXT F 
190 NEXT J 
200 PRINTIJ450 , "* • S N 0 W F L A K E S * •• 
210 FOR J•514 TO 958 STEP 8 
220 PRINTIJJ , "*" 
230 FOR F•1 TO 10 :NEXT F 
240 NEXT J 
250 FOR J•1 TO 9:51) : ~lEXT J 
260 REM INITIATE & SET NO . OF REPEATS 
270 RAHDOM:U•120/ 48 
280 P•3 . 14159.2654 
290 FOR Ez1 TO 5 
300 CLS 
310 REM DEFINE LINE & NO. OF LINES 
320 FOR K•1 TO <RND<5 ) +7> 
330 X•RNC> <24 ) 
340 Y•RND <24 > 
350 R•SQR ( X[ 2+YC2> 
360 IF R>24 THEN 330 
370 T-RN£)( 24 ~ 

380 Z•RN0( 24> 
390 S&SQP <TC2+ZC 2 > 
400 IF S >24 THEN 370 
410 GOSUB 520 
420 REM MIRROR IMAGE OF LINE 
430 Y•-1*Y 
440 Z•-1*2 
450 GOSUB 520 
460 FOR L• 1 TO BO:NEXT L 
470 NEXT K 
480 FOR I•1 TO 2000:NEXT 
490 NEXT E 
500 GOTO 140 
510 REM SUBROUT INE-PLOT & ROTATE 
520 IJsATN( Y/ X) 
530 Q•ATN<Z-'T> 
540 FOR J•1 TO 6 
550 W•W+P / 3 
'560 GI•Q+P / 3 
570 X2•R•O:OS ( W:• 
580 Y2&R•S IN <W> 
590 T2•S*COS ( Q) 
600 22zS*S IN ( Q) 
610 LINEC <2*U+b4 , Y2+24 ) - ( T2*V+b4 , Z2+24 >, SET 
62 0 NEXT J 
630 RETURN 

MORE FOR YOUR 
RADIO SHACK 

TR$-80 MODEL I ! 

THE DATAHAIIDLER 
DATABASE MANAGEMENT 

SYSTEM IN MMSFORTH 
Now the power. speed and compactness ot 
MMSFORTH dri .. a -jO< applications pro· 
gram tO< many of YOUR home. achOOl and 
bualneao taoks! 1-gine a oophlotlcated 
d&tabaoe -nagemant oyotam with ftaal blll· 
ty to create, - lntain and punt mailing lolls 
woth multiple eddreoo llneo, Canadian or the 
new IM!igot U.S. ZIP cOdes. and multiple 
phone numbero. plus the opeed to ICed hun· 
dredo ot recO<do 0< 1011 them on MYeral 
lleldo on 5 HCondl! Manage lnventO<ieo with 
Hlectoon by any character or combination. 
Balance checkbook recordo and oo CONDI· 
TIONAL reporting of e•penoeo or other cal· 
culationa. File any recorda and recall 
oelected ones with optional upper/lower 
c ... match. In standard or custom for-ts. 
Peraonnel, membership llota, blb llographleo. 
catalogs of recO<d, stamp and coln collec· 
tiona-you name it! ALL INSTANTLY, with· 
out walled bytn, and with cueing from 
acrHn so good that non-programmero quick· 
ty -•ter Its uoe! With manual. o r .~le data 
totes and custom words tor m;.ll llot and 
Checkbook UH. 

Technical: Handles data as compresH<I on
dexed sequential subfites or up to 25K char· 
acters (9K In 32K RAM~ Access t-4 data 
diskettes. Modified Ouocksort Optoonally 
precompites tor S.second program toad. Self· 

:~~u~arm,:MYs~~W;~ ~.!:~e ~=·.~~~ 
tO< custom modifications. 

THE DATAHANDLER Vt. t . a very soph· 
loticated database management system 
operable by non-programmers treQunes Dos~ 
MMSFORTH. 1 dri .. & 32K RAM). woth 
manuals. sst.l5. 

III!JfffEFiiRTH 
THE PROFESSIONAL FORTH 

FOR TRs-80 MODEL I 
(Over 1,000 systems on uoe) 

MMSFORTH Disk System VI 9 (reQunes 1 
diSk dri ve & 16K RAM) . . . . . jUSt 17t.t5" 
MMSFORTH Cassette System V1.8 (requires 
L-Ilt BASIC & 18K RAM) ....... 151.15" 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source cOde provided 
MMSFORTH Newsletter 
Many demo prog<ama aboard 
MMSFORTH u-Groupo 
Programming stall can edapt 
TH£ DATAHANDLER to YOUR needs. 
MMSFORTH UTILITIES DISKETTE: oncludes 
FLOATING POINT MATH (L2 BASIC ROM 
rout lneo pl us Complea numbers . 
Rectangular-Polar coordinate con .. rsoons, 
Oeo'- mOde, morel. pluo a full Fortf>.style 
zaO ASSEMBLER; plus a powerful CROSS. 
REFERENCER to list Forth words by block 
and line. All on one diskette (requires 
MMSFORTH. 1 drive & 16K RAM) . .. 131.t5" 

FORTH BOOKS AVAILABLE 
MICROFORTH PRIME R !Comes woth 
MMSFORTH) separately . . . ... 115.00" 
USING FORTH - mO<e detaoled and advanc· 
ed than aoo.. . . . . . . . m .oo· 
URTH TUTORIAL MANUAL - very readable 
intro. to U/Rocheoter Forth . . . l1t.t6" 
CALTECH FORTH MANUAL - gOOd on 
Forth ontemal structure, etc ll.t6" 

• - Software prices tnclude manuals and re·· 
qune signing of a single-system user 
llcenoe. Add S2.00 SIH plus l t .OO per add•· 
tlonal book; Mass. O<ders add 5% ta• 
Foreign O<ders add 15%. UPS COD. VISA & 
MIC accepted; no unpaid purchase orders. 
please. 
Send SASE 101 tree lolloiSFORTH ml01matt01> 

Good ClflaJers SOIJ{IIII 

Get MMSFORTH producta from your 
computer dealer or 

MILLER MICROCOMPUTER 
SERVICES (M12) 

81 Lake ShO<e Road, Natick, MA 01760 
(6 17)~136 
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·:i."i:: .. y:::::. 
:::~.-:~:~:::~.~;.·:::::::: 

·:.--::.;::-:;: ::::::?:i'.'Y. 
Y.:"c:::r.:::;::~.;;:x:;;;:-:.x;..· 

.::.::;::c:::x::xxxx:::tY.Y.Y.Y.Y.Y. 
., ., .'1Y.Y.Y.Y.7.7.7.7.7.7.Y.Y..'::: 

·:xxr.v.xY.Y.xxx-,c,x 
x;: Y.Y.?.?.JO'J.r./.'"/."/.:: 

.•.• Y.Y.?.XY.Y.Y.JO:;: 
x;, :00'.7.7»-i=O: 

~ • .-. ::xx;c< :::a ... : 
;.:x ;:xY.Y.iY. Y.Y.Y. 

Y.Y. !.'';(7.7.7.7.7.7. 
The gift that keeps on giving all year long. 

CAL81 

John F. Strauarlno 
150 Dundee Drive 
South San Francisco, CA 94080 

7.7. 7.7.7.Y.Y.Y.7.7.7.7.7. 
7.7. ~·lfY.Y.Y.Y.Y.Y.Y.Y.Y.Y.XX 
7.:1 r./.7.7.X7.Y.7.Y.Y.XXY.Y.Y.Y.;: 
7.7. ::Y.Y.Y.Y.Y.Y.Y.i.'Y.Y.Y.Y.XY.Y.?.XY. 
x;: xxr.r.r./.Y.Y.Y.7.7.7.Y.Y.Y.7.XXX7.7. 
Y.Y. Y.Y.XY.Y.Y.Y.Y.r./..'(Y,"/.r.,C<Y.Y.Y.Y.Y.Y. 
7.7. Y.Y.Y.Y.Y.Y.Y.!O'.Z.'r./. Y.Y.JO'.XX:: 
7.7. .'(7.:017.7.Y.Y.XXY.Y.Y.X Y.Y.Y."C/.7. 

XY Y.7.iCO.:r.AA/.Y.Y.Y.X :o:Y.Y.Y. 
Y.Y. Y.Y.Y.r./.'"/.Y.Y.Y.Y.!/Y.Y. Y.Y.Y.Y.Y. 
Y.7. x:~:o:Y.Y.Y.,Y:o:xx x;o~7. 
Y.Y. .Y.Y.7.7.7.7.Y.Y.Y.Y.Y. 7.7./: 
7.7. Y.Y.Y.Y.Y.Y.Y.7.7. 7. 

XX .~X7.4'Y.J~XX 
:1X Y.Y.X:<.~XX.Z 

7.7. .'-IY..'OIY.Y.Y. 
Y.Y. Y.Y.Y.xY.Y. 

7.7. Y.XXY.Y.X 
Y.7. 7.7.7.7.7. 

7.7. Y.Y.Y.Y. 
7.7. Y.Y.Y. 

7.Y.Y. Y.Y. 
Y.Y.Y.Y.Y.Y.Y.Y.Y.Y.Y. 
XX XX 

Y.Y.Y.Y.)'.Y.Y. Y.Y. 
Y.Y.Y.Y.Y.Y. .'tY.Y.Y. 

Y.Y.Y.XX 
Y.r./.7. 

Editor's Note: Here Is a complete program for a 1981 calendar called CAL81 . It Includes a personal· 
lzed option as well as a picture option. The first one lets you select from five pictured calendar 

heads: Mickey Mouse, butterfly, seal with a ball on Its nose, airplane or penguin. 
The second option lets you put In a personalized phrase at the bottom. The program has five phrases 

from which you can choose-or allows you to write your own. 
When the author shows off his TR5-80 to friends, he likes to hand out a calendar with a personal mes

sage. 
So, here is a program listing with samples of calendar graphics to go with the months. Merry Christ

mas!• 

:-cca.t..":72zx.·: 
:~":.V.."-::c;:-:.t.~.-..·.·CY.x.v. 

7.%7.7../.Y~O'.XX:C(:O:.~'C..;a>:;-.::: 
/:xY.Y..Y.7.4::7.:c~·cc:a::v.xxY.Y.x.·c: 

:oooooooc.zo=xr./.XY.Y.Y.Y.XXX"d 
X?.XJCO:X7.7.X7.7.Y.7.7.Y.7.7.7.Y.Y.?.?.?.J:'7.7.7.7.X 

:oo:xY.7.x7.>:XY.r.<:X7.>.'?...".Y..'t~V:Y.":o:.·o-~"':X 
Y.XY.Y."/.XX!/Y.Y.XY.Xl:XY.XXY.Y.Y.Y.Y.?.Y.Y.XXXY.XY. 
==xxxxxxxxxxY.?».xx 
Y.Y.X"6Y.XXXY.Y.Y.XXY.XY.Y.XXXXXXY.XXXY.XXXX 
Y.Y.JO'.XY.Y.Y.Y.Y.Y.Y.XY.XY.Y.XXXXXXY.Y.Y.Y.Y.Y.XY.Y. 
7.7.Y.Y.X%XXXXXXY.Y.Y.Y.xxxxxx:o:Y.XY.Y.Y.X7. 

X ., 
., " 
"( 2 

XY.r..<Y.Y.XY.r...<XY.Y.XY.Y.Y.:O'.Y.Y.Y.Y.Y.Y.?.XY.?.Y. 
=x=Y.X.XJ:X:axxx?.?.?.xY.Y.Y. 

" !' y 
X 
x r 7.Y.Y.Y.7.7.XY.Y.Y.Y.Y.Y.rJX=Y.Y.XX7.X 

7.Y.Y.Y.Y.Y.Y.Yn.xx=x 
Y.Y.Y.Y.7.'6Y.Y.Y.Y.Y.Y.Y.Y.Y.Y. 

Y.Y.Y.Y.'.<XX"6Y.7. 
Y. 

XXX 
XXY.Y. 

Y.Y.Y.7.X%% 
Y.Y.X Y.Y.Y.X 
Y.Y.XY.Y.XXY.Y. 
Y.XY.Y.Y.Y.Y.Y.Y.Y. 
=xxY.".(Y.Y.X 

Y.Y.XX"/.XY.XXY. 
Y.r.UC6Y.Y.Y.".< 

Y.Y.X7.Y.Y.7.Y.Y.XY."/. 
Y.Y.XXXXXXY.Y.XXXY. 
Y.Y.Y.XXX:tY.XXXY.Y.Y.XXY. 

%%%%Z%%X%.T X Z ~ 
%%% X%n' X Z .tia7. %%% 
.a %%.'!%%% nn::t X X XXttt .tttx.t":' X:: 
XX XXX .un:f X r xn'xt V:.'( XX 
rx .a% xn ~ :ax ,.. 7: xr.r. x.v.xx .nx v.::r %7: 
'KX xxxt XXX .U:C:O: ;oootXXV:X Y..\'XXX XXX XXXX KX 
n :an xr. ~ XXXX?.Y.Y. uxxxx :cxx ::v:r. ."{:: 

XX .tt.n' :CX:O:XX :CXXXXX% XXXXXX XXXX XX == === u:rx xxx uxu:xn:nxt .a.tt:n:r ~n-
.r.z:z:r%% %%%1'%% %%%2% %%%%%% XX:::XX.'l = = %.ttn%% = = 

%%%%% xn .u:n::r zn .a::a% 
.a%%% %%%%% % .a:a:;r X .t:l.'D% .ttXU' 
==n=n== 

.t:D' xu:n- n x:tt .t:t .r:u::a xn 
% %%%%% %n' %'%% %%X ~ X 

== = == == = == X% xn:;r %%X X%XX XX 

X%XXXXXY.Y.XY.YXXXXY.Y.X 
](7.)'.7.](?~](7. 

XXXXXXXXXXXVIXY.Y.XXY.Y.%XX"/.Y.Y. 

= = tt%% tt /( ;a 

~== 
~~ 
;>.:~~= 
~Y.Y.~.r.< 
XY.XXXY.~ 
xxxxxxxxxxnxxxxxxxxxxxxxxxxxxxx 

XXX%XXXXXY.Y.XY.YXXXXY.XY.X= 
xx~x 

xxxx:cctX ~Y.~XY.XX = mxx~ = ~XXY.XX = = x==xxn = XY.Y.Y.Y.Y.xx= 
XY.Y.Y.Y.Y. Y.XXXY. 

Y.Y.Y.Y.Y.Y. 
Y.Y.XXX 

Y.Y.Y.Y.'/1 
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1 1030113012201320133013401450146015102890 
2 1350 26!>0 
3 1330 1360 
• 1370 
5 11301380 
6 1320 1390 

32 1530 
78 1<400 
80 1140 26!>0 
99 1500 

500 1000 
1000 2690 
1010 1020 
1120 1130 
1160 1180 
1190 1170 
1200 1030 1210 1<400 1450 
1310 1320 
1330 1330 
1430 1440 
1460 1220 
1490 1510 1540 
2310 1460 1500 
2670 2680 
2710 2380 2440 2510 25110 

A 1200'S 121<n 12201$ 26~ ~ 269(YS 

B 13301$2130$ 1~ 
c 101<n1020$1aJ)$1~ 

0 11601170 1220tS 13G$135(Y$ ,~ 13~ ,~ 131101$14001$14201$ 
265C)$ 26801$ 

E 14301$ 1440$ 14501$ 1470 1510 
F 1120 113012 1140 115011901490 1500 15101530 
G 1310 1~ 133012 1340 1350 1360 1370 1360 1390 1520 1530 
H 14701530 

26!>0 2680 
T 11401170 

Program Listing 2. CAL81 Cross references 



5 

"<XXXXX 
1CCIOOCOO( 

lCOOOOOOOO< 
KXXXXXXJCJC< 

"""" """""""' 

1 
1 
1 
:1 
1 

"""""""' KXJOC 1CCIOOCOO( 
JOiOOOOOOOOOOOt 100( 100000t 
NJCCCCCOCCCXXJOUO( .~ 

JOOOOOOOOOCIOOO KJC»• """"" "' "'C C ~--=CCC 01> _.,. XX JOt JOOO( KXXJOOOOOO( 

..:; I!XlQO(!(OI( OO«l Ol >00< X XX 100000000001 
}I II" 'I" Ill Ill 111)11)1)1 XJ0000t JOOO( 100000000COOtJO JOOOOO( 

KJ00000C "QOCCOCOOOC~'>I.· ~ 
ICXW c c CUIOOOOOOOOO IX coo ""00 • ""WI()(' 

lli lliltiltilliii"IC '-'JCCOOCCCJ"JJOOCXXKXXXJJ 
.. .. unt II U :kJUCO • CJIJCX\XXXiOOOCOX 

11000000 II OC(:Q ~ XJC1000tX 
100000( X JOOOOOCX K1COOt 

"""" /000( JOOtX JOOt CCC wuno 

~ 
1(110 ..... )000( 

JOOCXIOCIOOtX,' .ICXXX 
100000000000000 100(}( ,., 
=~ 5 JOt KJOO(JO(JO()()(JOOOOOOOOOOOOOO X)( 

KJt KKKX10000000000CXJOOOOOOOOOOOOOC 
KKX K10Q( )Q()(JO()(J0()01000tJOOOC)OO( 

>0()()00(}0()( K)()Q(KXXXJOCXXX }()(}()0000( 

9999 
9 9 
9999 

9 
9999 

8888 
8 8 
8888 
8 8 
8888 

FEBRl.IRR¥ 

,., T T F 5 

1. 
1 
1. 
1 
1. 

f'1RRCH 

5 T T F 5 

4 
1:1 

1000000000< JQl'JOOOOOOOOOI JO( 1000< 
JOOOC JOOOOQQOOOCXJ(Jt10000000000C KXX KX 

KJ<JOOOOO( IOOOOOOOOOOO<JO 
, 10000000001 10000( """" 

' .IOOCJOOOIOOOC JOOO( XX XX 
.. " "' J CC'JOOI I{JI(j()(!(JOCJO{J(}CI 

:1 tl JOOOOOOIJ~~~ XtiX'OOOOOOf 
.C. Q OOC IIIII tM I( 0 c- JCJOCXXJOOO(' 

• " •• "' • " )OOOOODOrOOC' 

:L 
8 

4 5 6 
9 :18 :1.1 :1.2 :13 

17 18 19 28 
25 26 27 

:15 :16 
22 23 24 

7 
:14 
2:1 
28 

1 2 s 4 
8 9 18 :1:1 

15 :16 :17 :18 
22 23 24 25 
29 38 3:1 

5 6 ,.. 
:12 :1.3 14 
19 28 2:1 

18 :19 
25 26 

1CJOOtXKX1tX IQ 0 0 0 ,. A • 

100000tJtl KJ CIDI !(J C 00 00 0 1111 
KXXXX JCliOOOI:'X\X() 

::tl• ::tt:J ~:7 38 31 

RPRIL 

5 ,., T T F 5 

2 3 4 
Bx 9 :18 :1.:1 

.1~~ 16 1? 18 
19 28 21 = 23 24 25 

7 5 6 
12 13 14 

.t.rx= 
26 27 2(gmg 38 

:U:tU *'n'% 

= t????'tttttt 
u **UUU 

U U hUt 

urn annnun n; 
.t.t:nzrm' z:n:nztv??G?' 

5 ,., T 

l 4 5 
18 x= 1.2 
If~=%~ :1q 
.J .r.u% = u ..; = =a ==a ?6 == -) m , ;::;::;;• 

naotuuanua 
rm:z:zm:u:a::u:u 

t I 

U ta tt 

u n an 

Mf 

t 
:L~ 
2~ ,.... ,, 

.:-=..-uL 
= 

ttlll t RUf 
"" 

5 T 

4 5 6 
1:1 :1.2 :1.3 
18 19 28 
25 26 27 

1 2 

h 

nu 
.GU** 

8 9 :1.8 
:14 :15 :16 

7 
1? 
24 21 22 

28 29 
23 
3l:t 31 

= 
~rn.• 

23 
39 

5 

:1. 
8 

:1.5 
22 
29 

,., T 

3 4 
18 1:1 1. 
1.7 18 :1.. 
24 25 2 
3:1 

NOV 

/'1 T 

2 3 
9 :18 1 

16 17 :1. 
23 24 2 
sa 

26 27 

Program Listing 1 

1111 RESTORE : CLEAR SII : CLS:PRIIff"WELCOf!£ TO THE CALENDA 
R MAIER" : PRINT 

1111 INPUT "DO YOU WAHT A PICTURE ON YOUR CALENDAR" :C$ 
1121 IF C$•"" THEN 1111 
1131 IF LEFT$(C$,1) <> "Y" THEN 1211 
1141 PRINT: PRINT"WE HAVE FIVE PICTURES FROM WHICH TO CH 

OOSE:" 
1151 PRINT 
1161 PRINT"1) MICKEY MOUSE" 
1171 PRINT"2) BUTTERFLY" 
1181 PRINT")) SEAL AND BALL" 
1191 PRINT"4) AIRPLANE" 
1111 PRINT"S) PENGU IN" 
1111 PRINT 
1121 INPUT "WHICH NUIIBER PICTURE DO YOU WANT" :F 
1131 IF P<1 OR F>S THEN PRINT "MUST BE FRat! 1 TO S":COT 

0 1121 
1141 T•81+F 
1151 PRINT : PRINT "LOOKING FOR PICTURE I" : F 
1161 lli!!AD D 
1171 IF D•T THEN 1191 
1181 coro 1161 
1191 PRINT"PICTURE I" ;F:" FOUND" 
1211 PRINT:INPUT"DO YOU WANT PERSONALIZATION" ; A$ 
1211 IF AS•""THEN 1211 
1221 IF LEFT$(A$,1l <> "Y" THEN D$•"" : COTO 1461 
1231 PRINT : PRINT"THE FOLLOWING PERSONALIZATIONS ARE AVA 

ILABLE: " 
1241 PRINT 
1251 PRINT"1) THIS CALENDAR MAD£ £SPECIAI.Llr FOR (YOUR N 

ME)" 
1261 PRI!ff"2 ) THIS CALENDAR WAS MADE BY A HOME Cat!PUTER . 
1271 PRI!ff" 3) PRODUCED FOR (YOUR NAME ) BY A TRS-81 MODE 

L I" 
1281 PRINT"4) MERRY CHRISTMAS ** HAPPY NEW YEAR" 
1291 PRINT"Sl BEST WISHES FOR A HAPPY AND PROSPEROUS NE 

W YEAR" 
1311 PRINT"6) MAKE YOUR OWN PHRASE" 
1311 PRI!ff : INPUT "WHICH PERSONALIZATION NUIIBER" :C 
1321 IF G<1 OR G>6 PRINT "MUST BE BETWEEN 1 AND 6":COTO 

1311 
1331 IF G•1 OR C• l LINEINPUT "NAK£ 7 " ;B$:IF B$•""THEN 1 

331 
1341 IF C• 1 THEN D$•"THIS CALENDAR MADE ESPECIALLY FOR 

"+B$ 
1351 IF G•2 THEN D$• "THIS CALENDAR WAS MAD£ BY A HOM£ C 

OIIPUTER" 
1361 IF G•3 THEN D$•"PRODUCED FOR "+B$+" BY A TRS-81 MO 

DEL I" 
1371 IF G•4 THEN D$•"MERRY CHRISTMAS •• HAPPY NEW YEAR" 
1381 IF G•S THEN D$•"BEST WI SHES FOR A HAPPY AND PROSPE 

ROUS NEW YEAR" 
1391 IF G•6 THEN LINE INPUT "WHAT IS YOUR PHRASE? " ; D$ 
1411 IF LEN(D$) >78 THEN PRINT "LINE TOO LONG" : GOTO 1211 
1411 PRINT:PRI!ff"YOUR PERSONALIZATION WILL BE AS FOLLOW 

s:• 
1421 PRINT : PRINT OS :PRINT 

Pr09ram contmues 
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CIN FOR CHRISTMAS 
AND OTHD 18K GAM!$ & APPLICATIONS 

GIN IIWIMY 2.0 Slt oown with a really tough opponent. 
ana try not to get SChnetoereo. HundredS of happy Gin 
players keep trying to beat this program- some do. ana 
some don't . Plays a regulation game. keeDS score. changes 
strategy to counter your play. can you beat Gin Rummy 
2.0? MGR-1 514.95 

ataiiAGI MASTR plays a strong game. too, making the 
most of every Play, hand and crib . It'll Muggins you for 
the smallest mistake. but try to catch It counting wrong! 
excellent card graphics. MCM·1 512.95 

LArfllllfTH ltWII Race through sharp turns. slaloms and 
narroWing passages. A fascinating / frustrating test of skill . 
High speed graphics. MIR-1 59.95 

I .S.P. LAI Psychic? Fino out with these tests based on the 
famous Duke untversttv experiments. KeepS trial records, 
analyzes for telepathy, clairvoyance. precogni t ion. 
Special test tor telekinesis. MP\.·1 59.95 

Till LISTIIMB Pull any category from a list In secondS 
with this powerful. versatile program. Enter up to 400 
names or Items. With cooes, In 16K. SOrt, edit, dump, toad. 
print or display lists on-screen. MLM·1 59.95 

CALCULATOit PLUS makes your TRS-SOa ortnttng calculator. 
Chain and mixed calculations. constants. memories. on
screen review Of long additions. MPC-1 59.95 

OtKimOOIC PLUS Never agoniZe over a bank statement 
again! Put the figures In ana let ctleckbOok Plus handle all 
the calculations ana find the errors. MCB·1 59.95 

CALCULATOR & CHKDOOtC on one cassette. MC-1 514.95 
Cllitornia r,"ildents aaa 6% sal~ c..x. 

creaot cara orders. 12131454-8290 

..- 90 MANHAnAN SOFTWARE 
POst Office ~x 55 

PacifiC Palisades, CA 90272 

DISK DRIVE WOES? PRINTER INTERACTION? 
MEMORY LOSS? ERRATIC OPERATION? 

DON'T BLAME THE SOFTWARE! 

Power Line Spikes. Surges & Hun c ould be the culprit! 
Floppies, printers, memory & processor often interact! 
Our unique ISOLATORS el iminate equipment interaction 
AND curb damaging Power Line Spikes, Surges and Hash. 
•ISOLA TOR IIS0-1 A) 3 filw isol•t.d 3-prongsockeU; 
intlllll'll Surget'Spik• Supp...-on; 1875 W Maximum 101111, 
1 KW load 8nY sock11t . . . . . . . . . . . . . . . $66..95 
•ISOLATOR IIS0-21 2 film isol11tlld 3-twonttsockllt banks; 
16 sock11t1 total); intllwlll Spike/Sur111 Sup~on; 
1875 W Mu 101111, 1 KW either blink . . . . . . . $56.95 

-sUPER ISOLATOR IIS0-3), simil11r to IS0-1A 
except double filtllring & Supp,..;on . . . . $85.96 

•ISOLATOR IIS0-4), similar to IS0.1A ~~~tc:ept 
unit h• 6 individullly filta..tsocketa . . . $96.95 

•ISOLATOR IISO-S),Iimilar to IS0-2 except 
unit h• 3 socket b.lkt.. 9 sockets total . . $71.96 

•CIRCUIT BREAKER, any modll ladd-CBI Add S 7.00 
•CKT BRKR/SWITCH/PILOT any modll 

1-CBSI . . . . . . . . . . . . . . . . . . Add $14.00 
• PHONE ORDERS 1-617-6156-1632 z 

~Electronic Specialists, Inc. 
171 South M•in Street. Nallck. Mao ... 01710 

Dtpt.8M 

130 • 80 Microcomputlng, December 1980 

1431 INPUT "IS THIS O~ "; E$ 
1448 IF E$•"" THEN 1431 
14 51 IF LEFT$(E$,1) <> "Y" THEN 1288 
1461 IP LEFT$(C$ , 1) <> "Y" THEN 2311 
1471 READ E, H 
1481 LPR INT" " :LPRINT" ": LPRINT" " 
1491 READ F 
1511 IF F•99 THEN 2311 
1511 IF f • -1 THEN LPRINT" ": LPRINT TAB (E ) ; :COTO 1498 
1521 READ C 
1531 LPRINT STR I NC$(F,32 );STRINC$(C,H); 
1548 COTO 1498 
1551 'MOUSE DATA 
1561 DATA 81,18,88 
1571 DATA - 1,43,6,-1,42,8,-1,41,11,-1,41,18,-1,3,4,34,1 

1,-1,1,11,4,4,23,8,-1 
1581 DATA 1 , 13,1,3,26,6 ,-1 , 1,16,17,15 ,-1,1 ,1 5,14,18,-1 , 

2,14,7,2 ,3,2,2,4, 2,11,-1 
1591 DATA 4, 14,4,3,2,1,4,2,4,11,-1,8,11,3,6,2,4, 2,14,3, 

6,-1 
1611 DATA 13,7,2,29,1,8, - 1,18,42,-1,21,48,-1,21,39,-1,2 

4,13,3,11,1,7,-1 
1611 DATA 25 , 6,6,1,2,7,6,5,-1,28,4,2,4,2,4,-1,38,3, 5 ,14 

,-1,31, 22 ,-1 
1621 DATA 29,12,11,4,-1,27,13,11,4, - 1,25,15,11,4,-1 
1631 DATA 24,18,7,4,-1,23,21,4,7,-1,22,2,2,29,1,2,-1 
1641 DATA 21,2,3,31,-1,21,3,2,4,2,23 , - 1,21,9 ,3,1 3, 1,8, -

1 ,21,11,2,12,2,2, 4,4, -1 
1651 DATA 6,4,11,24,2,3,4,2, -1, 4, 8,6,23,-1,3 ,18,4, 5, 14, 

4,-1,3 ,11,3,4,18, 2,7,2,-1 
1661 DATA 3,15,21,12, -1 ,4,13,24,11,-1, 5 ,13,25,9,-1,7,11 

,25,11,-1,8,9,24,12, - 1 
1671 DATA 9,7,23,13,-1,11,5,23,13,-1,99 
1688 'BUTTERFLY DATA 
1691 DATA 82,16,37 
1711 DATA - 1,21,1,7 ,1,-1,21,1 , 5 , 1, -1, 21,1,5,1, -1 
1711 DATA 21,1,5,1, - 1,22,1,3,1,-1,22,1,3,1,-1 
1721 DATA 22 ,1,3,1, - 1,22,1,3,1,-1 
1731 DATA 1,18,13,1,1,1 , 13,18,-1,1 ,3 , 6 ,4, 11,1,1, 1, 18,4, 

6,3,-1 
1741 DATA 1,2,1,6,1,5,8,1,1,1,8,5,1,6,1,2,-1 
1751 DATA 1,2,6,3,2, 5 , 5,1,1 ,1 ,5 ,5,2 ,3 ,6 ,2,-1 
1761 DATA 1 ,2 ,1,3, 2 , 3,1,5,1,3,1,1,1,1,1,3,1,5 ,1, 3,2,3,1 

,2, - 1 
1771 DATA 1,2,1,4,2,3,1, 5 ,1,9,1, 5, 1,3,2,4,1, 2,-1 
1781 DATA 1,2,1,4,2 ,3,1 , 6,1,7,1,6,1,3,2, 4,1 ,2, -1 
1791 DATA 2, 2,4,4,2,6,1,7,1,6,2,4,4 , 2,-1 
1881 DATA 2,3 ,1,4,4,6,1 ,7 ,1,6,4,4,1 ,3, - 1 
1811 DATA 3,12 ,6,7,6 ,12 ,-1, 4,6,4,6,2, 5,2,6, 4,6,-1 
1821 DATA 5,3,3,6,3,1,1,5,1,1,3,6,3,3,-1,9,5,3,3,2,5,2, 

3,3,5,-1 
1831 DATA 7,5,2,5 , 1,1,1, 5 , 1,1,1, 5,2 ,5,-1 
1841 DATA 7, 4, 1,6,1,2,1,5,1,2 ,1, 6,1, 4, -1 
1851 DATA 8,3,1,5,1,2,3,3,3,2,1,5,1,3,-1 
1861 DATA 9,1,1,5,1,3,3,3,3,3,1, 5 ,1,1,-1 
1871 DATA 11, 5 ,1,4,3 , 3,3 , 4,1,5, -1, 11, 4,1,4,3,3, 3, 4 ,1, 4 , 

- 1 
1881 DATA 12,2,1 , 4,4, 3,4 , 4,1 ,2, -1, 15 ,4 , 4, 3, 4 , 4,-1 
1891 DATA 17 , 2 ,5,1, 5 ,2,-1,99 
1911 'SEAL AND BALL DATA 
1911 DATA 83,16,37 
1921 DATA -1,11, 11,-1,8 , 16,-1 , 5,22,-1,3,26,-1 , 2,28, -1 
1931 DATA 1,31,-1,1,32, - 1,1,32,-1,1,32 ,-1 , 1,32,-1,8,32 , 

- 1 
1941 DATA 8,32,-1,1,31,-1,2,28,-1 , 3, 26,-1,5,22, - 1 , 8, 16, 

-1 
1958 DATA 11,18,-1,15,1,-1,14,3,-1, 14 , 4, - 1,13, 7 ,-1, 13 , 3 

, 1,4, - 1 
1961 DATA 13,9, -1, 13,11 , -1 ,13, 18,-1, 12,18, - 1,11,18, -1,1 

8,12,-1 
1971 DATA 9 , 14 ,-1,9 ,17,-1,8,21,-1 , 8,24, -1,8,26, - 1,8,28, 

-1 
1981 DATA 8 ,31 , - 1,8,31,- 1,8,32, - 1,9,32, - 1,9,32,-1,11,32 

,-1 
1991 DATA 11,32,-1,8,8,1,25,-1 , 6,8, 5 ,23 , - 1,4,7,11,28,2, 

3,-1 
2111 DATA 4, 5,22, 11,1 , 4,-1,3,3 ,26 ,6,1 ,8,-1 
2111 DATA 32,6,2,5,-1,31,6,-1,31, 5, -1 ,29, 5 ,-1,99 
2121 'AIRPLANE DATA 
2131 DATA 84,11,37 
2141 DATA -1, 45 ,5 , - 1, 43 ,8 , -1, 41 ,11, - 1,41 , 3,3,5 , - 1,39 , 3, 

1,3 
2151 DATA 1 , 4 , -1 , 39,2,1,5 ,1,3,-1,38,3,1 , 5 ,1 ,2 ,-1,37 , 5, 1 

, 3,1,3,-1 
2161 DATA 36,7,3,3, - 1,35,13,-1 , 35 ,13,-1,26, 5,3 ,13, -1 ,26 

, 6,1,14,-1 
2171 DATA 27,19 ,-1,27,19,-1 ,28,17,-1,29,16, - 1,22,5,2,15 

, -1,22 ,6,1,15, -1 
2181 DATA 13,4,6, 21,-1,11,8,4,19,-1,18,11,4,18,-1,11,12 

, 3 ,16, -1 ,11,14 ,1,15,-1 
2191 DATA 11 ,29 ,-1 , 11,27 ,-1 ,13,25,-1, 14,23 ,-1,16 , 21 ,-1, 

18,18,-1,11,4,3,21, -1 
2111 DATA 11,7,1,22,-1,11,31, - 1,11, 31,-1 , 12,31,-1, 13,32 

, - 1,6 ,4,3 ,33 , -1 
2111 DATA 6,6,1,15,2,18, - 1,6,21,6 ,16,17,2 ,-1,7,19,18,15 

, 14 ,3 ,-1 
2121 DATA 8,17,14,13,11,5,-1,8,16,17,13,6,7,-1 ,7 ,16,21 , 

13,1, 9 , - 1,6,16 ,23,21 , -1 
2131 DATA 5 ,16,26 ,17,-1,4,16 , 29,14, -1 ,3,16,32,11,-1,3,1 

5,34,9, - 1,2,15, 34,11,-1 



2148 DATA 1,3,3,9,35,11,-1,1,2,1,3 , 1,7,36,11,-1,8,2,1,5 
,1 ,~ ,38,6,2,2,-1 

2158 DATA 8,2,1,5,1,4,38 , 7 ,-1,9, 3,1,3,1,4,39,6,-1 ,9,4,3 
,3,4l,S,-l,e,9,42,4, -l 

2168 DATA 1,7 ,43,3,-1, 2, 5,44,2,-1 , 51,1,99 
2178 'PENGUIN DATA 
2188 DATA 85,25,37 
2198 DATA - 1,12,8,-1,9,13,-1,8,6,2,6,-1 
2288 DATA 5,18,-1,3,28,-1,2,2,4,15,-1,8,15,-1,6,2,3,12, 

-1 
2218 DATA 5 ,2,6,18,-1 ,4,2,8 , 18,-1,3,2,18,5,1 ,3,-1 
2228 DATA 2,2,11,6,2, 3 ,-1,1,2,12,8,-1,8,2,13,11,-1 
2238 DATA 8, 2, 13, 14,-1,8,2,13,17 ,-1 ,8, 2,13,19, - 1 
2248 DATA 8,2,13,21,-1,8 , 2,13, 22,-1,8,2 , 13,13,3,7, -1 
2258 DATA 8,2,13,14,4,6,-1,1,2,13,13, 5 , 5 ,-1,1,2 ,13,13,6 

,5 ,-1 
2268 DATA 1,2,14,12 , 7,4,-1,1,2,15 ,11,8,3,-1,1,2,16,9,18 

,1,-1 
2278 DATA 2,2,16,8,-1,2,2,16,8,-1,3,2,16,7,-1,3,2,17,6, 

-1 
2288 DATA 4,2,16,6 , -1 , 5, 2,15,5,-1,6,2,15 , 4,-1,8,2 , 13,3, 

-1 
2298 DATA 18,3,18,2,-1,12,11,-1,12,2, 7 , 2, - 1,7 , 7 , 7 ,2,-1 
2388 DATA 6 ,6, 7 ,4,-1,17 , 5 ,-1,16,4 ,-1 ,99 
23 18 LPRINT " " :LPRINT " ":LPRINT" " 
2328 LPRINT" 9999 88 

88 1" 
2338 LPRINT" 

8 1 " 
2348 LPRINT " 

88 1 " 
LPRINT" 

8 1" 
LPRINT" 
88 1" 
LPRINT" " : LPRINT" " :LPRINT" " 

9 

9999 

9 

9999 

8 

88 

8 

88 

235 8 

2368 

2378 
2388 LPRINT" JANUAR Y f'EBRUAR 

23 90 
y 
LPRINT" 

MARCH":GOSU\l 
1 2 3 

2710 
1 2 

2480 

2410 

6 7 
LPRINT" 4 5 

1314 
LPRI NT"11 12 

28 21 
LPRINT"18 19 

27 28 
LPRINT"25 26 

1 2 3 4 5 6 7 " 
78 9 111 

8 9 10 11 12 13 
l3 14 15 16 17 

14. 
15 

21" 
22 

28 . 

9 10 11 12 

16 17 18 19 

2428 
15 16 17 18 19 28 

28 21 22 23 24 23 24 25 26 

2430 

2448 LPRINT" 

2450 LPR INT " 

22 23 24 25 26 27 
27 28 29 39 31 

29 30 31": LPRINT" " 
AP RIL 

J UNE " : GOSUB 271 0 
2 3 4 

1 2 3 6" 

MAY 

1 2 
2460 LPRINT" 5 

8 9 
2478 LPRINT"12 

15 16 
2488 LPRINT"19 

22 23 
2499 LPRINT"26 

6 8 9 19 11 3 6 
7 8 9 10 11 12 13" 

13 14 15 16 17 18 18 11 12 13 14 
14 15 16 17 18 19 28" 

20 21 22 23 24 25 17 18 19 20 21 
21 22 23 24 25 26 27 " 

27 28 29 38 24 25 26 27 28 
29 38 

2580 LPRI NT" 
2510 LPRINT" 

28 29 30 " 

JULY 
31 " :LPRINT" " 

AUGUST 
SEPTEMBER":GOSUB2718 

2520 LPR!NT" 

6 

2 3 4 
1 2 3 

8 9 10 11 
5" 

6 7 8 9 18 11 12" 
5 

1 
2538 LPRINT" 5 

7 8 
2548 LPRINT"12 

14 15 
2558 LPRINT"19 

21 22 
2568 LPRINT"26 

28 29 
2570 LPRINT" 

l3 14 15 16 17 18 
13 14 15 16 17 

20 21 22 23 24 25 
20 21 22 23 24 

27 28 29 38 31 

9 111 ll 12 13 
18 19" 

16 17 18 19 20 
25 26. 

23 24 25 26 27 
27 28 29 30" 

30 31 " :LPRINT" 

2588 LPRINT" OCTOBER NOVEMBE 
R DECEMBER" 

2598 GOSUB 2710 
2681 LPRINT" 2 3 2 

6 1 1 2 5" 
2618 LPRINT" 4 5 6 7 8 9 18 8 9 18 11 12 

13 14 6 7 8 9 18 11 12" 
2628 LPRINT"11 12 13 14 15 16 17 15 16 17 18 19 

28 21 13 14 15 16 17 18 19 " 
2638 LPRINT" 18 1 9 28 21 22 23 24 22 23 24 25 26 

27 28 28 21 22 23 24 25 26" 
2648 LPRINT"25 26 27 28 29 38 31 29 38 

21 28 29 3 8 31 • 
2658 J c( 88-LEN(D$)) / 2 
2668 LPR I NT" ":LPRINT" " :LPRINTTAB(l)D$:LPRINT" ":LPRIN 

T" • 
2678 PR!NT:INPUT "DO YOU WANT TO MAKE ANOTHER CALENDAR " 

;AS 
2688 IF A$•"" THEN 2678 
2698 I f' LEPT$(A$,1 ) • "Y" THEN 1888 
2788 PRINT:PRINT"END Of' PROGRAM":PRINT:END 
2718 LPRINT" " 
2728 LPRI NT" S M T W T f' S S M T W T 

F S S M T W T f' s• 
27 38 LPRI NT" -

27 48 RETURN 

This is the original Photo po int light pen pre
ferred and supported by some of the leading 
software sources like, " Quali ty Software" - "In
stant Software" - " levei iV " products and so on. 

Just imagine ... 
In playing backgammon, (included) when you 
want to move a man, you just point at where you 
want to move from. then point at where you 
want to move to. and your man moves! 11 No 
more fumbling with keyboards - YEA! 

Your Photo Point package comes complete; 
• 1 Photo point light pen (of course) 
• Info sheets on how to connect the pen and 

how to write your own programs 
All IN BASIC 

• Two apertures 
• AND two sensitivity settings 
• A cassette tape with 4 informative programs 

and games 
• Ready to connect to your TRS-80 System. 

(DOS too!) 
• Does not void any Radio Shack warrant ies 

Requirements: 
• Level II basic 
• And a litt le imagination '! 
For fast real time programming it is your lowest 
cost peripheral at 519.95 

Announcing 

NEW PEN BASIC by Steve Bjork 
Steve is one of the Best Assembly Lang. pro

::a.:: 
0 
ct _, 
CD 
115 
a: 
w 
> _, 
en 

grammers around. and he has come up with PEN 
BASIC. This low memory rout ine will add 10 more com
mands to level II such as PENGET which searches the 
enti re screen for the pen and retu rns a number between 
0-1024 in about 1 sec. Plus 1 other commands. Perfect for 
you lightware authors and NEW light pen owners 
too! .. .. .... . on ly 114.15 

-----------(COUPON) ---------
Micro Matrix ,...&~~ 
P.O . 8 o.1. 938 • Pacifica. CA 94044 
Send for yours NOW: (415) 355·4635 

Name ___ _ __________ _ 

Address ____ _ 

City _____ St. __ _ 

Zip _________ _ 

Photopoint 
[' $19.95 

Pen Basic 
[. $14.95 

Card It ____ _ Money 
Ex. CK. Order Visa MC 
Date _____ - - ---- r r' 
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GENERAL 

Be different! 
Send an electronic Christmas card with an 80 hallmark this year. 

Holiday Cheer 

Norman S. Kerr 
1571 Burton St. 
St. Paul, MN 55108 

Last Christmas, I decided to 
let Max, my friendly TRS-80, 

write personalized holiday let· 
ters. You can do the same! The 
two programs you need are a 

computerized address list and a 
letter writing program. 

I have written an address list 
program that stores Information 
in a two-dimensional array 
(Table 1). I have used a saluta
tion entry permitting you to use 
" Norman S." in the mailing ad
dress while using "Sylvia and 

C ... t R J S "l'MAE~ .1 9 Cl0 

DE"" UNCLE WAYNF,, 

P!ERRV CHRI STMS . TH[ K[RRS ASJ<ED POE TO WRITE THE I R 
WINTER SOLSTI CE LETTER fOR THE" THI S Y£ ..... 

I :<OPE YOU HAvt: :f"D "5 D•IOD " Y£AA AT 80 PINE STRUT 
AS W£ IIAIIE >·IA.I:• AT 1~7 1 - T(oN STR.EET. I DO NOT WI St< ON YOU 
IN P[T£R80ROUCM· NEW t-tA11PSH1 RE AS P'UC'H COLO w£.-.TH£R AI W[ 
""Ill HAD, 

NOT E THAT I >~II£ LEfT SPACES TO I~DI CATl A ~EW PARAGRAPH. 
If YOU ""IT£ L I"ES T""T ARE APPROJIMT£LY THE WI DT>< TO BE 
PRI NTED YOU WI U . SAil£ A GOOD r•EAL Of TI"E PRINTING OUT YOUR 
nt~ttSTMS L.ETTLAo AS THE COrtPVTER .., ILL. NOT HAY'£ TO 

U TE OIS I IIELY PI'!OCISS EACH L I N£ BEf ORE IT S ENDS IT TO T><E 
LINE Pt! INTEP. . 

S£ CERTA I N TO "ENTION NEWS AI'OUT EACH ,E,.BER Of THE fM ILY• 
_,..... ""S ""D AN ARTICU PUiiL ISt<ED I N 80-P'ICROCOPIPUTING. 
WE :iOPE VO'J l !AV[. t4££H ["...._,OVINC YOUR F"J8 LI SI-41NC 

""4CAZI N(5 OURINC THE F'AST 'fEAR. 
H[R[ ' S 140PINt YOU HAV£ liAPPY HOLIDAYS AT PETERBOROUCH 

AND I< HAI'f'Y AND F"ROSP£ROUS NE W Y[AA . 
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Norman" In the salutat ion of the end of the season. 
your yuletide letter. "Special in-
terests" allows you to include a Updating 
statement about each person's Once you have your Christ-
hobby or profession. (If you 
can't think of any1hing to say 
here, the letter writing program 
will substitute " leisure time" 
whenever this statement is 
missing). 

The subrout ine In lines 
6140-6190 permits you to 
remove names from your ad
dress list. 

Program Usting 1 produces a 
copy of the address list on your 
line printer. It also allows you to 
record your receipt of cards at 

VALUE OF J 

, 
2 
3 
4 
5 
e 
7 
e 
9 

Program Listing 1 

l REM CHR I S'!'ItAS ADDRESS PROGRAII 
2 REI! BY NORKAII S . KERR 
3 REI! 15 71 BURTON STREET 
4 REM ST . PAUL , KI NHESOTA 5 51 18 

UST£D I'IIOOIIAM 

lAST NAME 
FIRST NAME 
STREET ADDRESS 
CITY 
STATE 
ZIP COOE 
CARO RECEIVED? 
SALUTATION 
SPECIAL INTEREST 

Table 1 

S REM TO BE USED TOGETHER WITH CHRISTMAS LETTER PROGRAI! 

Program contmues 



RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RACET computes-
I J:J • 0 

m 
-< 
(/) 

0 
J:J 
-< 
(/) 

"' ~ :; 
0. 
E 

FROM THE LEADER IN UTILITY SOFTWARE FOR THE TRS* COMPUTERS 

8 * * NEW * * HARD/SOFT DISK SYSTEM (MOD II) $400 
1-

I ~ The Hard Disk Software Implementation You Have Seen Waiting For!! MOD II TRSDOS compatible -
~ using Cameo controller interface to popular large hard disk fixed/removable combinations (Ampex, CDC, ~ 
~ Diablo, Pertec, Wanco, etc.). Compatible with your existing programs- change only 'filename'. All disk B 
~ BASIC statements identical. Improved dynamic file allocation. A single file can be as large as one disk- :; 
~ 20 megabytes or larger. Alternate mode allows 24-million byte record range. Directory expandable to ~ 
~ handle thousands of files! Includes special XCOPY, DCS, and SZAP utilities for use with hard or soft disks. ~ 
~ Parameterized FORMAT utility includes options for specifying the number of sectors/track, platters/drive, ~ 
~ sectors/granule, sectors/directory, etc. 1; 

m 

~ * * NEW * * BASIC LINK FACILITY 'BLINK' (Mod I Min 32K 1-dlsk) $25 Mod I, $50 Mod II g 
~ Link from one BASIC program to another saving all variables! The new program can be smal ler or larger ~ 
~ than the original program in memory. The chained program may either replace the original program, or can ~ 
~ be merged by statement number. The statement number where the chained program execution is to begin 1 

1 may be specified! ~ 
"' 0 i INFINITE BASIC $49.95 (Mod I Tape or Disk) ~ 
~ Extends Level II BASIC with complete MATRIX functions and 50 more string functions. Includes RACET ~ 
t;:; machine language sorts! Sort 1000 elements in 9 seconds!! Select only funct ions you want to opt imize "' 
~ memory usage. ~ 
~ INFINITE BUSINESS $29.95 (Requires Infinite BASIC) B 
~ Complete printer pagination controls- auto headers, footers, page numbers. Packed decimal arithmetic- :; 
~ 127 digit accuracy + , -, •, /. Binary search of sorted and unsorted arravs. Hash codes. ~ 
:::> ;;; 
t;:; COMPROC $19.95 (Mod I - Disk only) "' 
u I 
~ Command Processor. Auto your disk to perform any sequence of instructions that you can give from the ~ 
1 keyboard. DIR, FREE, pause, wait for user input, BASIC, No. of FILES and MEM SIZE, RUN program, ~ 
~ respond to input statements, BREAK, return to DOS, etc. Includes lowercase driver software, debounce g 
~ and screenprint! ~ 
1- c 

~ GSF $24.95 Mod I, $50.00 Mod II (Mod I Tape or Disk- Specify Memory Size) ~ 
~ Generalized Subroutine Facilities. The STANDARD against which all other sorts are compared! Machine ~ 
:: language - fast and powerful! Multi-key multi-variable and multi-key character string. Zero and move ~ 
~ arrays. Mod II includes USR PEEKS and POKES. Includes sample programs. """' 
E ~ 
~ DSM $75.00 Mod I, $150.00 Mod II. (Mod I Min 32K 2-drive system. Mod 1164K 1-drive) ~ 
~ Disk Sort/Merge for RANDOM files. All machine language stand-alone package for sorting speed. Establ ish ~ 
~ sort specification in simple BASIC command File. Execute from DOS. Only operator action to sort is to ~ 
t2 change diskettes when requested! Handles multiple diskette files! Super fast sort times - improved ~ 
§ disk 1/0 times make this the fastest Disk Sort/Merge available on Mod I or Mod II. ~ 
~ ~ 

; UTILITY PACKAGE $150.00 (Mod 1164K) ~ 

~ Important enhancements to the Mod II. The file recovery capabilities alone will pay for the package in even ~ 

~ ~;c~~~fr~~~~~~~:O~~~ ~~~u~~~t~~~~1;:e~t~~~ ~~~~~11p~c~~}i~e~c:nAu~ti~~~~:pfens~ ~~~~~c~;;P,:;:ku::~~~~ § 
~ absolute sector mode and other features. SUPERZAP allows examine/change any sector on diskette ~ 
~ including track-0, and absolute disk backup/copy with 1/0 recovery. DCS builds consolidated directories -g 
w ~ 
~ from multiple diskettes into a single display or listing sorted by disk name or file name plus more. Change 

1 
~ Disk ID with DISKID. XCREATE preallocates files and sets ' LOF' to end to speed disk accesses. DEBUGII J:J 

:: adds single step, trace, subroutine calling, program looping, dynamic disassembly and more! ! ~ 
:; -< e BASIC CROSS REFERENCE UTILITY $50.00 (Mod II 64K) ~ 

~ SEEK and FIND functions for Variables, Line Numbers, Strings, Keywords. 'All' opt ions available for l ine ~ 
~ numbers and variables. Load from BASIC- Call with 'CTRL'R. Output to screen or printer! 1 

~ J:J 

1 DEVELOPMENT PACKAGE $125.00 (Mod II 64K) ~ 
m * Includes RACET machine language SUPERZAP, Apparat Disassembler, and Model II interface to the ~ 

::::; Microsoft 'Editor Assembler Plus' software package including uploading services and patches for Disk 1/0 . ~ 
~ Purchase price includes complete copy of Editor Assembler+ and documentation for Mod I. Assemble ~ 
~ directly into memory, MACRO facility, save all or portions of source to disk, dynamic debug facility ~ 
~ (ZBUG), extended editor commands. " 41 E:_ RACET cOMPUTEs~ ~ 
I CMEC& YtSA • 1c. C 0 0 . P'VACMASf ONE• " t RS 80•i a tt9fSleiKJ tr.aemrar1 .. ot E ""3 n 

"' Circle reader request tor tree 24·page catalog ,...;,_o-.-~m,m.,.,. .... yeot;>o<•u•• 1ez - -o.. ... CA mM ~ 
:I: DEALER INQUIRIES INVITED 
5l RACET SORTS- RACET UTILITIES - RACET computes- RACET SORTS - RACET UTILITI ES - RACET computes- RACET SORTS- RACET UTILITIES - RACET computes-
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U CLEAR 11111 
21 DIN A$(111,9), Z$(9) 
31 Z$(1)•"LAST KANE" : Z$(2)• "PlRST MARE" 
41 IS(l)•"STRE!T ADDRESS" : l$(4)•"CITY": 1$( 5)• "STAT!" 
51 1$(6)• "liP COD!": 1$(7)• "CARD RECEIVED" 
61 1$(1 ) • "SALUTATION" : l$(9l • "SP!CIAL IIIT&RESTS" 
liiCLS 
111 PIUN'I' : PRIIIr"II!IIU - • 
121 PRIIIr,,"l R!TJI!V! LIST PJOR CASSETTE" 
lll PRlllr,, "2 SAY! LIST <»! CASSETTE" 
141 PRINT, , ") DISPLAY LIST" 
151 PRINT,,"4 ADD MAXIS TO LIST" 
161 PRJNT,,"5 EDIT LIST" 
171 PRINT,,"6 ALPHABETIZE LIST" 
175 PRIN'I',,"7 PlRISBED WITH PROGRAM" 
lit INPUT "~E TOUR CBOICE" 1A 
191 OR A GO!O 1111,2111 , 3111,4111,5111 , 6111,7111 
1111 RDI UTRI!V! LIST PROit CASSITT!! 
1111 CLS : PRINTf 321 , "LOAD TAPE AXD PRESS 'PLAY'" 
1121 PRIN'I' : INPUT "HIT ' ENTER' TO CONTINOE" 1D 
1131 IN•I 
1141 I•IN t PRINT:PRINT"TAPE READ IN PROGAESS. " 
1151 1•1+1 : I NPUTI-1 , A$(1,1) , A$(1,2),A$(I,l ) ,A$(1,4),A 

$(I , 5),A$(I,6),A$(I , 7),A$ (l,I),A$ (I,9 ) 
1161 IP A$(1,l) <> "EMD OP PILE" THEM GO!O 1151 
1171 I•l-1 
1111 PRlNTt PRI NT I • RECORDS READ" 
1191 INPUT "HIT 'ENTER' TO CONTINUE"1D 
1111 GO!O 111 
2111 RDI STORE LIST 011 CASSETTE 
2111 CL8 t PRINTfl21, "LOAD TAPE - PRESS 'PLAY' AND 'RECO 

RD'" 
2121 INPUT "HIT 'DTEII ' WH!I READY TO CONTINUE"1D 
2tll 11•1 
2141 A$ (1I+l,1)•"END or PILE" 
2151 POl l•l TO II+1 
2161 PRINTI-1 , A$(l,l ),A$(1,2),A$(1 , 3),A$(I,4),A$ ( I,5),A 

$(1,6) , A$(1, 71,A$(1 , 1) ,A$(1,t) 
2171 MElT I 
2111 1•11 
2191 PRINT: PRI NT I "RECORDS SAVED OR TAPE" 
2111 INPUT "PRESS 'DTEII ' TO CONTINUE"1D 
2111 GO!O 111 
3111 RDI DI SPLAY LIST 
3111 PRINT t PRINT "-1 DI SPLAY LIST ON CRT" 
3121 PRINT"-2 PRIRT LIST ON LINE PRINTER" 
lilt PRINT"-3 RETURN TO MAIN MEMO" 
3141 INPUT "MAKE YOUR CHOICE (1, 2, OR l ) " IA 
3151 ON A GOTO 3111 ,3211,111 
Jlll RDI DISPLAY LIST ON CRT 
3121 POR 1•1 TO II 
1111 roa J•l TO 9 
3141 PRINT l$(J) ": " I 
3151 PRI NT, A$ (I,J) 
llU IIUT J 
3171 INPUT "PRESS 'ENTER ' TO C<»>TINUI " I D 
)111 CLS 1 HIT I 
3191 l•II:GO!O 111 
3211 REM PRINT ON LINE PRINTER 
3211 II•I 
3221 CLS : PRINT"~! CEJtTAU LUe PRINTER IS nJIUIED <»! . • 
3231 INPUT "PRESS 'DTEII' TO C<»>TIIIUE"1D 
3241 roa J•l TO 9 
3251 LPRINT I$(J) 
3261 NU T J 
3271 LPRIIIT 
3211 POR 1•1 TO I I 
3291 roa J•l TO t 
3311 LPRIIIT A$(l,JI 
3lll NEXT J 
3321 LPaiNT 
ll31 NIX'!' I 
3341 I•ll 
3351 LPRINT CBR$(11) 
3361 GO!O 3111 
4111 RD1 ADD IlANES TO LIST 
4111 CLS: 1•1+1 
4121 roa J•l TO ' 
4131 PRIIIT IS(J)I 
4141 IIIPUT A$(I,J) 
4151 IIEIT J 
4161 PRIIIT: PRIIIT,"-1 SAVE THIS ENTRY" 
4171 PRINT,"-2 EDIT THIS INTRY" 
4111 PRINT,"-) DISCARD THIS ENTRY" 
4191 INPUT "CBOOSB 1, 2, OR l"1A 
4111 ON A GO!O 4211,4311,4411 
Ull RD1 SAY! THIS !lftY 
U11 CLS: PRINT zPRIIIT, "-1 ~E AN ADDITIONAL ENTRY" 
U21 PRIIIT,"-2 ~ TO MIN IIEIIU" 
4231 INPUT "CBOOSI 1 OR 2"1A 
4241 OR A GO'l'O 4111,111 
4311 RD1 IDIT TBIS ENftT 
4311 GO'l'O 5411 
4411 RD1 DISCARD THIS ENTRY 
4411 I•l-lt GO!O 4211 
5111 RD1 IDIT INftiES 
Sill PRINTt PRINT,"-1 EDIT INTIRE LIST" 
5121 PRIIIT,"-2 EDIT ORE ITEM 
Silt INPUT "CHOOSE 1 OR 2"1 A 
5141 OM A CO!O 5111,5311 
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5111 REM EDIT ENTIRE LI ST 
5111 CLS: JI • I 
5121 POR I • l TO II 
5131 POR J•l TO 9 
5141 PRINT J 1 +" "+I$(JI +": "+A$ ( l,J ) 
5151 HlT J 
5161 PRINT"11 PIIIISKED EDITING" 
5165 PRIIIT" 11 EDIT MilT ITDI" 
5171 IIIPUT "WHICH I TEM DO YOU WISH TO CBANGE"1A 
5111 IP A•11 GO!O 111 
5115 IP A•11 THEM NEXT 
5191 INPUT A$(I,A) 
5211 GO'l'O 5131 
5311 RDI EDIT ONE ITEM 
5311 CLS : I NPUT "LAST aw.! OF IT£11 TO BE IDI'l'ED" 1 B$ 
5321 11•1 
5331 POR 1•1 TO II 
5341 I P A$( I ,l ) •B$ TIER GOTO 5411 
5351 NEXT I 
5361 I•ll 
5371 PRINT"SOIUIY THAT ITER MOT POUND" 
5311 INPUT "PRESS 'IWTER' TO COIITINUE" 1D 
5391 GO'l'O 111 
5411 RDI EDIT ONE ITEM 
5411 POl J•l TO 9 
5421 PRIIIT J" "+I$(J )+": ~+A$ ( I,J ) 
543t H I T J 
5441 PRIRT "11 - PINI SHED EDI TING" 
5451 INPUT "~E YOUR CBOICE" 1A 
5461 IP A•ll THEN GOTO 111 
5471 PRINT "REENTER LINE "A 
5411 INPUT A$(I,AI 
5491 GO'l'O 5411 
6111 RDI ALPBAB!TIIE LIST 
6111 CLS:PRIIIr : PRINT"ALPRAIETIZIIIC 
6121 III•I 
6131 roa I•1 TO IM-1 
6141 POR J•1 TO 9 : A$ (1 , J) • A$(J,J) : NEXT J : IL•J 
6151 POR II•I+l TO Ill 
6161 IP A$(1,1) <•A$(II , l) THEil GOTO 6111 
6171 POR J • l TO 9 : A$(1,J ) •A$(11,J ):MEXT J : IL-II 
6111 N£1'1' II 
6191 POR J•1 TO 9 : AS(I,J)•A$ (IL,J): N£1'1' J 
6111 POR J • l TO 9 : A$(1L,J)•AS ( I,J) t11El'l' J 
6111 POR J•1 TO 9 : A$ (I ,J) •A$ (1,J): MilT J 
6121 MilT I 
6125 I•III 
6131 li•I I 1•1 
6141 IF A$(I,1) <> "" THEN I•II : COTO 111 
6151 POR I • 1 TO II 
6161 POR J•1 TO 9 : A$( I,J) •A$ (( 1+1 ) ,J) : REXT J 
6171 IIEXT I 
6111 I•ll-1 
ntt GOrO nu 
7111 llU EXIT PROGRAM 
7111 PRINT"HAV£ TOO SAVED YOUR LIST Cll CASSETT!!" 
7121 PRINT"-1 YES -2 NO" 
7131 INPOT "ENTER 1 OR 2"1A 
7141 IP A<>1 THEN GOTO 111 
7151 PRINT "GOODIIYE POll !Qf, hOPE I CAN WOO WITH YOU 

LATER" . 

Program Listing 2 

1 RDI CBitlsnu.& LITTER PROCIWI 
2 RDI BY ~RNAN S . IUR 
l RDI 15 71 BORTON STRIIT 
4 REM ST. PAUL, IIIIINISOTA 55111 
5 RDI TO BE USED TOGETHER WITH CHRISTMAS ADDRESS LIST 
11 CLEAR 11111 : DEPIIIT A-1 : Dill A$(111,9), B$(51) 
21 CLS t PRINTf 321, "LOAD CBRISTIIAII LIST ADDRESS TAPE A 

liD PRESS 'PLAT' " 
31 I NPOT "HIT 'IWTER ' TO CONTINUE" ! D 
41 Ill•l 
51 I•IN t PRINT: PRIWT"TAPE READ I N PROCRESS." 
61 I•I+l : INPUTt-l,A$( I,1), A$(I,l ) , A$(I , 31 , A$ ( I,4 ), 

A$(1, 5), A$(1,6), A$(I,7) , A$(I , I ), A$ (1, 9) 
71 IF A$(I,1) <> "END OP FILE" THEN 61 
75 I•I-1 
II PRIIIT: PRINT I "RECORDS READ" 
tf I NPUT "HIT '!IIT£Jt' TO Cmn'INU!"1D 
111 CLS z COTO 11111 
lttl IP AS (I,t)•" • TBEI A$ (1,9) •"LEISOR£ TIRE" 
lilt B$(1) • "DEAR " + AS( I, II +"," 
1121 B$(1) • • • 
1131 B$ (l) •" II!JUIT CBRISTIIAII . Till IIIUtS AS liD II! 'I' 

0 WRIT£ THEIR" 
1141 B$ ()) •"WINTER SOLSTICE LITTER POR THEN THIS TEAR." 
1151 B$14)•" I HOP£ YOU HAVE HAD AS GOOD A TEAR AT 

"+A$(1,)1 
1161 Bt(5) •"AS VE HAVE BAD AT 157l • BURTOR STREET. I DO 



"I Love it !! .. . It's really a incredible 0/S. It' just great! 
Now I see why people who have seen it say they are now 
believers. I know I am:· LANCE MICKLus 

L• r •P ( 8"1 d rovP suPPOr t . 
Doub l ~ Sod•d d r ov~ SUPPOr t . 
Dc•ubl e Der•S•t.Y dr.ve suoPeort .. 
80 Tr•c k dftVo? SUPPO r t. 
•NOTE • I I •bo ve d rov~s m•Y b~ 

M•x~d on ~ny one svst.eM • nd c a n b~ 

con f , ~u r~d ~t Sy sg e n t . me or dur.n• 
.,.,y B•·: kuo ' 

l l Wi nchest•r tec nno i09Y f·~•d d r. ve 
!iUPPO f t. ~ 

I ! S uPPOI- tS -. n y COITib t n •t • •:Ofl o f tht? 
O f 8 d r , vt?s UP t O a ITl . X. 

d r 'voe-s. 
7 • Su ooor t. s doub le-so~ed P roc essor 

mo d • f •c •t • o n s . t A rc hbol d f or 
ex• rno 1e- 1 

l l FAS TER 0 --- I mP roved ove r• •• 
us. n 'J ISAM acc~ss .ng 

tec hn , Q u €-S . moroves IOa d. n'9 t • trlE'S b Y 

UP t O 1 400~. 

91 Ge ner • : 
t r ue-~ 

s , mu 1 t.il n e c,us 
e> Mii?C ut , o n 

ou r o ost»' 
s v rr.b ' .:,n t 

O UtPU t 
w , th•:.ut 

, n te- r vent · ·~n. 

18> t\O?Y bc•• rd 

o ut out SPOOI Ii?fS 

d €'S 1 'J n O fOV t d~ 

a r. d or ,:,g r att1 
a n Y uso? r 

oerM .ts vo u t o ~nt.e r keYs~rokes be~or e 

y o ur P ro~ r aMS n~ed thE?hl. 

11 > User def on• b le k o? YS • • "· 2E; 
I .:Otters. 
12> Bu.lt ,r, Gr~Ph• ·= st•· · n ~ P • c ker 

letS YO U ~n~er 9 f .Ph t C SYMbO l S t n t O .. 
BASI C P ro• ,-• •• f ro:> nl ~ ne keY be•• r d 
throu•n the u se o f t nt? <C IE.'• r > l<eY. 
Tr.e (Ci e•r > l<eY oS S oltiP I Y n• ld dowro 
( JUS~ I ol<e the (Sn,ft ) ki?YS J duro n 9 
otne r l< e Ys~ rok E.'s 

Vt O ia. •• • 9 f .Pht C S 1 

13> D• ted f i les . -- AI I f i l•s .;ore 
• c c oMP•n, ed b Y the- d•~e •J f 't.he ' r t • st. 

~Od•f•c•t• On (cre •t •on or wr. te ) . 
14> l'l• rked f • les. -- AII f ol es • •e 

• ccoMP•n , ed b Y a. 'rn• r k ' • f tkE-Y n•ve 
b@@O MOdtft~d S tOC@ tk~Y W~f · t•St 
b•c l<ed uP . Tn o s Per '" o ts tne BACKUP 
ut i I t tY 't. O COPY o nlY thO 'S4!- f , 1 .. 5 -..h i C h 

h•ve •ctu~t IY b~•n uPd•t~d sinc e • 
Prev, ous b•c.kuP. 
15i F o 1e ~ r•nsfer bY c l • ss. AI lows 

t r •nsfe-r ri n• o f • t l -f ti@'S Of • s im i t• r 

dor•c t o rv cl•~sific•t i on s u c h •s /CMO. 
/BAS. /PCL, • t c. 

VTOS 
4.0 

Operating System 

Diskette with 
Opera lor ' s Guide 

$99 . 95 

VTOS 4.8 
Maslc l' 

Ref er·ence Manual 

$29.95 

VTOS 4.8 
Combinat ion 

4. 0 disk , 
Oper·ator ' s Guide, 

and Mast er 
Ref erence M anual 

$125 . 00 

11> Su i It-in SYSTEM comM• nd 
tow•r c• •• d i sP l AY dr iv•r · 
Pr• n t , bre• k koe>Y d i s•bte-. 
CUf 5 0ft dtS~ d f tVe S'to2'PP i n~ 

rnc•t or -on de t •Y M•:.d • f • ·:• t • ons , 

17) Use r "''"Y SYSGEN • •:u s~om 
SYstern c o n f , gur•t iOn cont• • n i n 9 
S PO?co• l I/0 d rove r s . dev ic ~ L INK i n g 
~nd ROUTE ong. SPOOL o n~ • n d DEBUG 
t.•s~s . et c . wh1 Ch w il l 

• u t OM.'t iC . I I Y IO•d~d dU ftO . the 
o roces s w. t h o ut r eQu• r•n • a 
l ~ng tnv AUTO •nd CHA I N P r o c edure . 
18> Non-BREAK•b l e AUTO • rod CHAIN 

COM M . rtdS. 

Pe r tn r t.S YOU 

t o 1 o o:: •~e • 1 1 
c• • s s r f tcat . o n 

f, 1 es o f • 
SUCh •s 

Un t f OrMIY t Od t C .~eS f i I ~ S t Ze 10 
(1 02 4 bYt~s ) r~~•rd i '!'SS •:>f d rove t YPe. 
" DIR 0 '' WO U l d 9 • V• YO U a t I YO U r 

~h• t sta. r t w i ~h '' 0'' . 

28> Dvn•m oc f o I ~ 
APPEND. COP Y. • nd 

n•me def•u l ~s 

RENAME 
a l l OW YOU t O SP~CtfY OO I Y MIOtMa l 
, ,·,fc-rM~t .ort •bc•ut f• 1e nan1es .. 

21 > COPY •nd APPEND comm• nds 
uP t o 300• f • s t O?r. 

221 ALLOC;o.te con•m•rod 
or•- • t locat i on a n d non-r~l eas • b • t • tY 
off i le'SP•c e . F. te-sP-. c e-w i ll neve r 
Shf 10k 1f t htS OP't 10n USed. 

23i MEMORY coMm• nd fo r 
~etttn9 UPPer M~MOfY I IM t t . 

24> V• •• •b le Len~tn f • • ~ suPPOr ~ 

incorPor•~ed wh •Ch 
b locks sr.o r~ use r dA~• reco rds 
N•th in a s • c t or a nd • c ross s•c t or 
bo unda r. • s tn~ rebY t•kin~ 

• dv• n t •9• o f d i Sk f o 1• SP•ce. 

25> No s•c uri t Y d osl< ne~ded t o 
b•c k UPS or t o r un the S YStem ' 

21> Thou9h M•n ~ 0 / S be•r n i s d~s i •n 
And code VTOS 4 . 0 •S tne on l Y Fu1 11 
AProv•d 0P•r • t in9 5Ys~•"' bY 
Cook' An d ; ~ i5 FANTASTIC ! 

27> Endor~•d bY Scott Ad•Ms •nd 
l1 iCI< I U5 ! 

VTOS "1.0 a re registered t rademarks of V IRTUA L TECHNOLOGY, INC. · Da l las, Te x a s 752 3"1 

Available from the following distributors or 
your local COmputer Store. DEALER INQUIRIES INVITED. 

F o r Men ti oning Th i s Ad . ( Valid mo nth o f this pub li ca tion (}';LY) 

QUALITY 
SOFTWARE 
DISTRIBUTORS 

11234 Park Central PI Suite C 
Dallas T exas 75230 

(2 14) 692-1055 
Micronet -- 701 30,203 
SOURC E - T CC293 

~!!r.t:!!.!'!.~~ 
ADVENTURE INTERNATIONAL 
Box 3435, Longwood, F Ia. 32750 

(305) 862-6917 - V oice 
after 8 :00 -same number 

as FORUM 80 . (SOURCE - T CC957) 

Pri c e s s ubj ect to chan&e w itho u t not ic e . 



l«lT WISH ON YOO" 
1171 B$(6 l•"IN "+A$(I,4 ) +", "+A$(I,S)+" AS MUCH COLD WE 

ATHER AS WE HAVE HAD." 
1181 B$(8) • " l«lTE THAT I HAVE LEFT SPACES TO INDICA 

TE A NEW PARAGRAPH, • 
1191 B$ (9)•"IF YOU WRITE LINES THAT ARE APPROXIMATELY T 

HE WIDTH TO BE" 
1111 BS(11) • "PRINTED YOU WILL SAVE A GOOD DEAL OF TIME 

PRINTING OUT YOOR" 
1111 B$ (11 )•" CHRISTMAS LETTER, AS THE COMPUTER WILL l«l 

T HAVE TO" 
1121 B$(12l•"EXTENSIVELY PROCESS EACH LINE BEFORE IT SE 

NOS IT TO THE LINE PRINTER." 
1131 B$ (13)•" • 
1141 B$ (1 4)•" BE CERTAIN TO MENTION NEWS ABOOT EACH 

MEMBER OP THE FAMILY: " 
1151 B$(15)•" NORMAN HAS HAD AN ARTICLE PUBLISHED I 

N 81-MICROCOMPUTING. " 
1161 B$(16) • " WE HOPE YOU HAVE BEEN ENJOYING YOUR " 

+ A$(I,9)+" DURING THE PAST YEAR." 
1171 B$(17)•" HERE'S HOPING YOO HAVE HAPPY HOLIDAYS 

AT "+A$ (I,4)+" AND A HAPPY AND PROS PEROUS NEW YEAR 

1181 B$(18)•" 
1191 B$(19)•" 
2111 RETURN 
11111 REM PRINT ON LINE PRINTER 
11121 Il •I 
11131 FOR 1•1 TO II 
11141 GOSUB 1111 

MAX" 

11151 LPRINT CHR$(14 ) " CHRISTMAS 1988" 
11161 LPRINT CHR$ (15): LPRINT: LPRINT 
1117 8 FOR N• l TO 19: REM CHANGE TOP NU~ER TO NU~ER IN 

B$(X) 
11181 
11191 
11181 
11111 
11121 
11131 
11141 
11151 
11161 
11171 
11181 
11191 
11288 
18218 
111228 
11231 
11241 
18258 
11261 
11271 
11281 

LA•LEN(BS(N) ) 
IF LA<65 AA$• B$(N l : GOTO 11251 
X•68 
AA$•LEFT$(B$( N) ,X ) 
IF RIGHT$(AA$,1) <>CHR$(32) X• X-1: GOTO 11111 
LB•LA-LEN (AA$ ) 
IF LB<61 ABS•MIDS(B$ (N) ,(X+1),LB): GOTO 11251 
Y•68 
ABS• MIDS(B$(N) , (X+1 ) ,Y ) 
IF RIGHTS(AB$,1l <>CHRS(32 ) Y• Y- 1 : GOTO 11168 
LC• LB-LEN (AB$ ) 
IF LC<68 AC$•MID$(8$(N ) , (X+Y+1),LC): GOTO 11251 
Z•68 
l'.CS• MIDS(BS(N), (X+Y+1) ,Z ) 
IF RIGHT$(l'.CS ,1 l <>CHR$ (32 ) Z•Z-1: GOTO 11210 
LD•LC- LEN (AC$ ) 
l'.DS• MID$ (8$( N) , (X+Y+Z +l ) ,LD) 
LPRINT" " + AA$ 
IF LEN(AB$) >1 LPRINT " 
IF LEN(AC$) >1 LPR INT " 
IP LEN( l'.D$) >1 LPRI NT" 

"+l'.B$ 
"+ACS 

•• 1\0$ 

11291 AA$• "" : l'.B$• "" : AC$•"": AD$•"" 
11311 NEXT N 
11311 LPRINT CHR$( 11 ) 
11321 NEXT I 
11338 I•Il 
11348 END 

mas mailing list stored on a 
computer file, you need to up
date this file only once a year. 
As you receive cards from your 
friends, check their mailing ad
dresses and make any neces
sary corrections. Then on a cold 
night in January transfer the 
necessary corrections to your 
computer file. If you wish, you 
can record the receipt of a card 
while in the 'edit entire file' 
mode. 

Letter-writing (Program List
Ing 2) is quite simple. The ad
dress list Is stored in the two-d i
mensional string array A$(1,J). 
The message to be printed is 
stored in the string array B$(W). 

Elements of the AS(I ,J) array 
should be Incorporated Into 
B$(W) as often as possible
this is what personalizes your 
Christmas letters. 

Once you have f inished 
writing your letter, you will know 
the value of W, which must be 
changed In the line-print routine 
in line 10070. It is important that 
B$(W) arrays be reloaded after 
each letter has been printed and 
I has been Incremented, so that 
the new elements from AS(I ,J) 
will be printed with each letter. 

Margin Routine 

An Important feature of the 
line printer routine, which may 
be useful In other programs, is 
included between lines 10080-
10290. These lines prevent 
words from being split at the 
end of the printer's line. I arbl· 

trarily set the margins at 10 
spaces (lines 10260-10280) and 
set the printer's line at 60 char
acters and spaces In l ines 
10100, 10150, and 10200. 

When typing in your B$(W) 

statements, you should try to 
cut down the use of this sub
routine by keeping most lines at 
less than 60 characters. If you 
make too frequent use of this 
feature, you will think that your 
computer has crashed when the 
printer pauses (an understate
ment) in the middle of a letter. 
The program as presented in the 
Sample Letter causes no such 
hang-ups. 

My TRS-80 is named Max. 
Subst i tute your computer' s 
name here, or reword this por
tion of the letter to your taste. 
Max is a TRS-80, LEVEL II, with 
32K RAM and an Anadex DP-
8000 printer. The CHR$(14) in 
line 10050 causes the Anadex to 
print in boldface. The CHR$(15) 
in line 10060 restores it to nor
mal printing. 

Before attempting to produce 
Individualized letters for your 
entire list. construct a dummy 
list containing, say, three en
tries. This will enable you to be 
certain your program is de
bugged, and allow you to set the 
top of page at the appropriate 
place on your printer. 

I hope you will enjoy the pro
gram. If you don't send Christ
mas letters, send them out on 
Valentine's Day! • 

Football Pool Program H 
0 
M 
E s 

Tueo· 
CANADIAN INCOME 

TAXI ... 
CANTAlU Dllek 

A~· f l form lf'IC.fuatr'IQ K~S I 10 10~ ~ .. 1 

rom. FomM~ pnntOU1t lor d k:lfms ~ l2'K and 1 

""""'-

Use your rRS·SO dosk system Run your weekly otfoce 
tootbaH pool w •th th•S menu dnven program T~s PfO· 
gram oncludes a pre-programmed 1980 NFL lootball 
schedule Optoons onclude Monday noght lootball. oo•nt 
spreads. pre-orogrammed NFL games e< your own cot· 
lege se&ect.ons Program automat~allv comOYtes wm
ners S35 00 lnctudrng dlsl< 

I 
0 
r 
t 
h 
e 
T 
R s -• 0 
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A~ 11 torm ~ No a.chiO.In AeQw•n 16K 

U>OO 

TASCOUUK 

NKW OLIVITTI In'·•• 
D~My w"-'1 ,,..,., ~ltty ,.,..,._,,,., '""tn'., (:OmC)6e1efy .,,., 

tae«< t~~~l tf't _,., TRS 10· No ~ct..,e ,.,..,fld ~ m."""""m 

All O'di..-S lhiC)C)IId F08 \o\l¥ehow;M 

OntattO AHIOentt ac)d 7'- SALl S t.V. 

l lfl'mt cr.o....._ llloney 0roet VtN. NO COO 

121t0 00 

.Ja .. ttw .... ,.... ,ss 

Do-ns ... • • Ont MJK 1£ 7 

t.t ~&18-8MO 

Truu Industry Softw•re 
Requues 32k one d•sl< drove. and P<lllter Complete 
Cuwng b~l package oncludes specoat program Cassette 
Svstems also ava.tab&e Software comPUtes an truss 
conhgutauons wtth manv tncluO•ng rnatena l costs 
Svstem currenttv tn use by mal()f tn.1ss manufactUttf 
call or wnte fOf detatls 

llofll--......... ,_, 
DATA TRUSS. INC ,.... 463 

PO Bo• 145 42 
GaonesvoMe. Fle<¢1 3 2 604 

19041 37 2· 1560 



SA' IE / add-ons for TRS-80® 
n¥ ~ / Software and Hardware 

a · ~• • ._.. ..... .a..~ ..... 

~nuv~ov 
A new enhanced NEWDOS for the TP.S-80. 

The mosr powerlul Dtsk Operonng S~rem for rhe TI\S-80. 
des•g ned for rhe soptusncored user ond profe5Sionol progrom
m er who demonds rhe utnmore 

NEWDOS/80 .s me plonned upgrode from NEWDOS 2 1 
Some of rhe feorures ore 

• New GASIC commonds for flies w•rh vonoble record 
lengrhs up ro 4095 

• MAx or morch drrves Use J5 40 or 80 rrock 5" dtsk 
dnves or 8" dtsk dnves. or combo 

• SectKIIY boot-up for OA.SIC or moch•ne code oppiiCo-
non progroms 

• New edmng commonds 
• Enhonced !\£NUMber rhor olle>'M relocor•on 
• Commond cho•n•ng 
• DeVIce handling for rour•ng ro dtsploy and prtnrer 

~muhoneously 
• DFG funclton. smklng of D F and G k~ allows user ro 

enrer o mont-C>OS Wlrhoul dtsrurblng program 
• Comporoble Wlrh NEWDOS & TRSOOS 
• Moch•ne longuoge Superzop/80 2 1 S 149 

urtllnes and enhanced debug and copy 

NEW 
TF-8 80 TRACK DISK DRIVE 
Double Your Capacity 

TF-9 DUAL 80 TRACK DISK DPJVE S 7 89 
Quadruple Your Capacity 

Disk Drive Sole! 
~omplere wtrh powe< IUPP'Y and cha. 
TF J Shugon SA400 
Penec FD200. 40 rrock 

TF 5 MPI 051 40 rroct~ 

Tr7 MICropohs 77 rrock 

TDH 1 Duol Stded drrve J5 rrock 
TF-JM Drrve S~ 2 Shugon 
NEWDOS+ 
40 rrock S 11 0 J5 track 

Mlcroconduoor Doro Oose IW:Jr 

Mod I S249 Mod II 
AJA Oustness PQk 
The Source 
OosiC Comptler 

S339 
S379 
S369 
S574 
S499 
S698 

S99 

S399 
S359 
S100 
S195 

Drives for any Microcomputer 
Does nor Include power supply & coblner. 

Pe<tec FD200 $2&2 FD250 $359 
ShuQon 5A400 $279 SA000/801 ~79 
MP1 tl51 $279 052 $3-49 
MPI OQ1 $399 OQ2 U2S 

Printers 
Centronoc 77Q 
Oo5e 2.-
Centronics 737 
Centronics 702 Q 
Anodex Q501 
Malibu 
Sp.nwnrer 

FACTORY 

· cLEARANCE 
Demo single or dual heod MPt d•sc 
drove complere wtrh Power Supply 
ond Chassis Full worronry 

TF5D40TK S279 
TDH-10 Dual35 TK S419 

LIMITED Q UANTITIES 

nouncing 
8" Floppy Disk Drive System 

for Modell 

• One SA80 1 Floppy 
• NEWDOS 80 
• Cable & Adapter 

Disk Expansion System 
• 2 Shugarr SA400 TF-J 
• 1 Two-Drove Coble 
• 1 Expons1on Interface J2K 

S718 
s 25 
~69 
s 99 • 1 35-trock DOS+ 

TOTAL UST Pf\JCE 

SPECIAL PRICE ONLY 
Some os above bur 
lfldudes TI\S-80 
Level II 

MOD II 8" Disk System 

S1331 

1,149 

S1949 

S949 
• 2 Onve Exponsoon S>ysrem S 1,445 

More Savings lill•llililll• 
INTRODUCTORY OFFER 

SAVE $300 
TR.S-80 Grophio 

.-.. Usr ~949 

OKIDATA S649 
MICROLJNE 60 

Memory Kit ( 16K) 
AC Isolator (6 socket) 
Disk Head Cleaner 
Diskettes ( 10) 

S49.00 
S49.95 
S19.95 
S30.00 
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• • • EVERYTHING FOR YOUR TRS·so·• •• 
TRS.80 18 a trademark or rhe Radio Sh ack Division of Tandy Corporallo n 

100 stJPEll MASTER PAC 100 
llOGl\AMS i 2nd ~DITION (COMPLETELY REVISED) 

p FOR YOUR TRS·80™ LEVEL II MICROCOMPUTER 
ALL ON CASSETTE OR DISKETTE 

=-----""'"=---o:.a-----.::.::a::>o __ L_-.:>-..=w=-=-o.--oo:.u •._.o=-:=-::J•OLJO•a::=w• ._. • -=-: -.=------ • • • •---=- • _.__._ • • • .__. _......._ __ • ._ • • -=--..-=:.-=-:=-::>-...-:._ .........-~~-. a.-~ 

BUSINESS AND PERSONAL FINANCE 
1. CHECKBOOK MAINTENANCE 
2. TIME FOR MONEY TO DOUBLE 
3. FEDERAL FICA & WITHHOLDING TAX 
3. COMPUTATIONS 
4. HOME BUDGET ANALYSIS 
5. ANNUITY COMPUTATION .,5-..css 
6. UNIT PRICING Bw ,,~.., 
1. CHANGE FROM PURCHASE 
8_ NEBS CHECK PRINTER 
9. DAYS BETWEEN DATES 

10. MORTGAGE AMORTIZATION TABLE 
II. INVENTORY CONTROL 
12. PORTFOLIO VALUE COMPUTATIONS 
13. VALUE OF A SHARE OF STOCK 
14. SALES RECORD KEEPING SYSTEM 
15. FUTURE VALUE OF AN INVESTMENT 
16. EFFECTIVE INTEREST RATE (LOAN) 
17. PRESENT VALUE OF A FUTURE AMOUNT 
18. RATE OF RETURN-VARIABLE INFLOW 
19. RATE OF RETURN-CONSTANT INFLOW 
20. REGULAR WITHDRAWAL FROM INVESTMENT 
21. STRAIGHT LINE DEPRECIATION 
22. SUM OF DIGITS DEPRECIATION 
23. DECLINING BALANCE DEPRECIATION 
24. BREAK EVEN ANALYSIS 
25. SALVAGE VALUE OF INVESTMENT 
26. PAYMENT ON A LOAN 
27. FUTURE SALES PROJECTIONS 
28. CREDIT CARD FILE 
29. ECONOMIC ORDER QUANTITY (EOQ) 

INVENTORY MODEL 
30. VALUE oF HousE coNTENTS so111o.J .. L 
31. TEXT EDITOR pC"J\ ~~-
32. MONTHLY CALENDAR .1:1 
33. DAY OF WEEK 
34. CASH FLOW VS. DEPRECIATION .. 111o.J.-.C" 
35. COMPLETE MAIL SYSTEM -nllll.-~~.1:1 
36. INTEREST RATE ON A LEASE I' a•..,. 

STATISTICS AND MATHEMATICS GRAPHICS 
37. RANDOM SAMPLE SELECTION 73. DRAWS BAR GRAPH 
38. ANGLO·METIC CONVERSION 74. DRAWS HISTOGRAM 
39. MEAN. STANDARD DEVIATION. 75. MOVING BANNER DISPLAY 

MAXIMUM AND MINIMUM 
40. SIMPLE LINEAR REGRESSION 
41. MULTIPLE REGRESSION ANALYSIS 
42. GEOMETRIC REGRESSION 
43. EXPONENTIAL REGRESSION 
44. SIMPLE MOVING AVERAGE 

15
,.1cs 

45. SIMPLE T·TEST 5,. .. 'l' 'a 
46. CHI-SQUARE TEST ' a.-
47. NORMAL PROBABILITIES 
48. BINOMIAL PROBABILITY 
49. POISSON PROBABILITY 
50. MATRIX ADDITION AND SUBTRACTION 
51. MATRIX TRANSPOSE 
52. MATRIX INVERSE 
53. MATRIX MULTIPLICATION 
54. SOLUTION OF SIMULTANEOUS EQUATIONS 
55. QUADRATIC FORMULA 
56. LINEAR EQUATION SOLUTIONS 
57. ROOT HALF INTERVAL SEARCH 
58. ROOTS OF POLYNOMIALS 
59. ROOTS-NEWTON'S METHODS 
60. PRIME FACTORS OF INTEGER 
61. LEAST COMMON DENOMINATOR 
62. RADIAN-DEGREE CONVERSION ~ .. '[JI 
63. NUMERICAL INTEGRATION J'llll.-

GAMBLING AND G AMES 
76. RANDOM SPORTS QUIZ 
77. GOVERNMENT QUIZ 
78. HORSE RACE 
79. MAGIC SQUARE 
80. ARITHMETIC TEACHER 
81. HIGH LOW GAMBLE 
82. UNSCRAMBLE LETTERS 
83. HANGMAN 
84. GAME OF NIM G 
85. RUSSIAN ROULETTE G .. ~··Ul' 
86. ROULETTE GAME .-J'IIIl 
87. ONE·ARMED BANDIT 
88. HIT THE TARGET 
89. WALKING DRUNK 
90. STATE CAPITAL QUIZ 
91. TIC.TAC -TOE 
92. DICE GAME 
93. LUNAR LANDAR GAME 
94. BIORHYTHM 
95. HORSE SELECTOR (CLASS CALCULATOR) 
96. RANDOM DICE ROLL 
97. RANDOM ROULETTE ROLL . 
98. RANDOM CARD DEALER 
99. GUESS THE NUMBER 

UTILITIES 100. WHITE OUT SCREEN 
64. QUICK SORT ROUTINE 
65. PROGRAM STORAGE INDEX 
66. MULTIPLE CHOICE QUIZ BUILDER 
67. FORM LETTER WRITER 
68. SHELL SORT 
69. CASSETTE LABEL MAKER 
70. CODES MESSAGES 
71. MERGE TWO FILES 
72. SORT WITH REPLACEMENT 

GUARANTEED SATISFACTION 
WE ARE THE ONLY SOFTWARE COMPANY THAT OFFERS A REFUND WITHIN 30 DAYS ON ALL SOFTWARE (H & E COMPU· 
TRONICS INC. MONTHLY NEWSMAGAZINE SUBSCRIBERS ONLY). WE DO CHARGE A $3 PENALTY TO COVER POSTAGE 
AND HANDLING . 

.••••..•••.•....................... . .... ............. ........... . ....... ............••...••••...••.....•......•... . . 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

PLEASE SEND ME: 
0 MASTER PAC 100 CASSETTE VERSION ..... $59.95 

0 MASTER PAC 100 DISKETTE VERSION ..... $59.95 

0 MASTER PAC 100 (MODEL ll DISKETTE VERSION) ..... $99.95 

HOUR 
24 ORDER 

LINE 

(914) 425-1535 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 
* All orders proceued within 24-Hoe~r• * 30-Day money bock guarantee on aD So/twore 

(leu a $3 penalty for handling) 

CREDIT CARD NUMBER ................................ . ................. . .... . .................. EXP. DATE ..... . .. ................ .. 

SIGNATURE .................................. . ......... . .. . . . ... . ... ..... ............ .. .... ....... ........... .. .. ... ............... . . . 

NAME .. ....... .... •.................................................. . ...... . .... . .......... ... .... . .... .... . . . ..... . ..... . . . ..... . .. 

ADDRESS . . . . . . . . . . . . . . .... . ............ . .. CITY ........... . ........ .. .. . . ............. . STATE ........ ....... ZIP . . .. . . .. . .... • ..... 
••• ADD S2 FOR POSTAGE AND HANDLING ($4 OUTSIDE OF THE U.S.A.) ••• 
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~ L[lr:1PLJTR[lr.i%LS ~. 
• • • EVERYTHING FOR YOUR TRS·80'e • • 

· TRS80 Is a trademark of the Radio Sha<" k Division o f Tandy Corporat ion 

BUSINESS PAC 100 
. . h" 24-Hours 

essed wrl rn 11 

~
All orders proCbock guorontee on odl"ng) 

money 1 for hon 1 * J()-DoY $3 peno 1Y 
Software (less o 

~ 

100 Ready-To-Run 
Business Progra10s 

(ON CASSETTE OR DISKETIE) •••• .Indudes 110 Page Users Manual ••••• 5 Cassettes (Or Diskettes) 
Inventory Controi ....• PayroU •••• .Bookkeeplng System ••.•• Stock Calculations ..... 
Checkbook Malntenance .... .Accounts Recelvable .••. .Accounts Payable ..... 

BUSINESS 100 PROGRAM UST 
I RULE78 
2 ANNUl 
3 DATE 
4 DAYYEAR 
5 l..EASEJNT 
6 BRfAKEVN 
7 DEPRSL 
8 DEPRSY 
9 DEPRDB 

10 DEPRDDB 
II TAXDEP 
12 CHECK2 
13 CHECKBKI 
14 MORTGAGE/ A 
15 MULTMON 
16 SALVAGE 
17 RRVARIN 
18 RRCONST 
19 EFFECT 
20 FWJ .. 
21 PVAL 
22 LOANPAY 
23 REGWilli 
24 SIMPDISK 
25 DATEVAL 
26 ANN<JDEF 
27 MARKUP 
28 SINKFUND 
29 BONDVAL 
30 DEPl.ETE 
31 BlACKSH 
32 STOCVALl 
33 WARVAL 
34 BONDVAL2 
35 EPSEST 

lnt~ Apportionment by Rule ol the 78's 
Annuity c~ program 
nme~dates 
Day ol year a pattic:ular date falls on 
Interest rate on lease 
Breakeven analy5is 
Straightline depreciation 
Sum ol the digits depreciation 
Declining balance depreciation 
Double declining balance depreciation 
Cash flow \IS. depreciation tables 
Pl1nts NEBS checks along with daily register 
Checkbook maintenance program 
Mortgage amortization table 
Computes time needed for money to double. triple, etc. 
Determines salvage value of an 1nvestment 
Rate of retum on investment with variable inflows 
Rate of rerum on investment with constant inflows 
Effective interest rllte ol a loan 
Future \llllue ol an investment (compound int~rest) 
Present \llllue ol " future amount 
Amount ol payment on a loan 
Equal withdrawals from investment to lellve 0 over 
Simple discount llnaly5is 
E.qul\llllent (, nonequivalent dated values for oblig. 
Present value ol deferred annuities 
~ Marl<up analy5is for it"""' 
Smking fund amonil.iltion program 
Value ol a bond 
Depletion analysis 
Black Scholes options llnaiysls 
Expected ~um on stock Ilia discounts dividends 
Value ol a -m•nt 
Value ol a bond 
Estimate ol future earnings per share for company 
Computes alpha and beta variables for stock 
Portfolio selection model·i.e. what stocks to hold 
Option writing computations 

59 WACC 
60COMPBAL 
61 D4SCBAI.. 
62 MERGANAL 
63 ANRAT 
64 NPV 
65 PRINDI.AS 
66 PRINDPA 
67 SEASIND 
68 TV-\ETR 
69 TIME.MOV 
70 FUPRINF 
71 MAILPAC 
72 LETWRT 
73 SORT3 
74 LABELl 
75 LABEL2 
76 BUSBUD 
77 TlMECLCK 
78 ACCTPAY 
79 INVOICE 
80 INVENT2 
8 1 TEL.DIR 
82 TJ.M.USAN 
83 ASSIGN 
84 ACCTREC 
85 TERMSPAY 
86 PAYNET 
87 SEUPR 
88 ARBCOMP 
89 DEPRSF 
90 UPSZONE 
91 ENVELOPE 
92 AUTOEXP 
93 INSFll£ 
94 PAYROU2 
95 [)4LAI"W_ 

96 LOANAFFD 
97 RENTl'RCH 
98 SAl£.l..E/\S 
99 RRCONVBD 

I 00 PORTVAL9 

Wetghted average cost ol Capital 

True rate on loan With compensaong bal r~u"ed 
True rate on discounted loan 
Merger analysis computatJOns 
FIOllncial "'tios for a finn 
Net present value ol prqect 
Laspeyres price 1ndex 
Pallsche price 1ndex 
Constructs seasonal quantity 1nd1Ces for company 
Tome series analysis linear trend 
Tome series analysis rT10VIng average trend 
Future pnc~ estimation With 1nflabon 
Ma1ling list system 
Letter writing system-links with MAILPAC 
Sorts list of names 
Shipping label maker 
Name label maker 
DOME business bookkeeping system 
Computes weeks total hours from bmeclock 1nlo 
In memory accounts pay<>ble syst~m·storage penn1tted 
Generate invoice on screen and pnnt on pnnter 
In memory inventory control system 
Computerized telephone directory 
Tome use analys1s 
Use ol assignment algonthm for optimal job ass19n 
In memory accounts recel\lllble system·storage ok 
Compares 3 methods ol repayment ol loans 
Computes gross pay requored for g1ven net 
Computes sel~ng pnce for giVCO after tax amount 
Arbitrage comput.atJons 
Sinking fund deprecla!Jon 
Finds UPS zones from Zip code 
Types envelope 1ncludmg retum address 
Automobile eq>ense analysis 
lnsu"'nce poficy file 
In memory payroll system 
Dilution analy5is 
Loan amount a borTower can afford 
Purchase pnce for rental propeny 
SaJc..leaseback analysis 
Investor's rate ol return on convertable bond 
Stock mari<et ponfolio storage-valuallon program 

36 BETMU'H 
37 SHARPE! 
38 OPTWRrrE 
39 RTVAL ~~da~M ••••••••••••••··-------------------------------------40 EXPVAL 
4 1 BAYES 
42 VAI..PRINF 
43 VALADtNF 
44 U1ll.JTY 
45~ 
46 TRANS 
47 EOQ 
48 CXJEUEl 
49 CVP 
50CONDPROF 
51 OPTt.OSS 
52 FCXJOQ 

M-"E 

53 FQEOWSH 
54 FQEOQPS 
55~CB 
56 NCFANAL 
57 PROflND 
~CAPt 

~ \llllue analy5is t 
Beyesian decisions C 
Value ol perfect information t 
Value ol additional information • 
Derives utility fl.nction • 
Unear ~ soMion by~ method : 
T ranspor1ation method for linellr programming e 
Economic order quantity inventory model • 
Single - queueing (waiting line) model • 
Cost-Yolurne-proft a~ t 
Conditional proft tables : 
Opportunity loss tables • 
Fixed quantity economic order quantity model ~ 

As ·~ but wilh shortages permitled 
As ·~ but wilh quantity price breaks 
Cos -bendlt waiting line -ly5is 
Net cash.flow analysis for simple investment 
Plolltobilty Index ol a project 
Cap. Au« Pt. Model analysis ol project 

• • • • • • • • • • • 

0 CASSETTE VERSION $ 99.95 
0 DISKETIE VERSION $ 99.95 
0 MODEL II VERSION $149.95 
ADO Sl.OO FOR SHIPPING IN UPS AREAS 
ADO Sl.OO FOR C.O.D. OR NON-UPS AREAS 
ADO $4.00 OUTSIDE U.S.A, CANADA & MEXICO 

!Ll1f:1PLJTRllr.i%LSi HOUR 
---~ .-.c.o•006 .. ...,.,. - 4 ORDER 

soN. PASCACK ROAD ~2 L\NE 
SPRING VALLEY, NEW YORK 10977 ~' 1535 

~ l914) 425· 
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THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80TM* MICROCOMPUTER 

SOFTWARE 

FOR TRS-80'" 

OWNERS 

MONTHLY NEWSMAGAZINE 
Practical Support For Model I, II & III 

• PRACTICAL APPLICATIONS 
• BUSINESS 
• GAMBLING • GAMES 
• EDUCATION 
• PERSONAL FINANCE 
• BEGINNER'S CORNER 
• NEW PRODUCTS 
• SOFTWARE EXCHANGE 
• MARKET PLACE 
• QUESTIONS AND ANSWERS 
• PROGRAM PRINTOUTS 

. . . . AND MORE 

PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
INCLUDE T HE FOLLOWING: 

• A COMPLETE INCOME TAX PROGRAM !LONG AND SHORT FORMI 
• INVE!'ITORY CONTROL 
• STOCK MARKET ANALYSIS 
• WORD PROCESSING PROGRAM !FOR DISK OR CASSETIE1 
• I OWERCASEMODIFICATIONFORYOURVIOI- O MONITORORPRI TER 
• PAYROI L !FEDERAL TAX WITHHOI DIN(; PROGRAM ! 
• EX I END 16 DIGIT ACCURACY TO TRS 80'" FUNCTIONS rSUCH AS 

SQUARE ROOTS AND TRIGONOM!: fRIC I UNCl 10:--lSI 
• EW DISK DRIVES FOR YOUR TRS so·· 
• PRINTER OPTIO S AVAil ABLE ~OR YOUR TRS so·· 
• A HORSE S!:l ECTIO SYSTEM""' ARITHMFTIC Tt.ACHI:R 
• COMPLETE MAll lNG I 1ST PROGRAMS 1 BOTH I OR DISK OR CASSFTTI: 

SEQUf TIAI A D RA 'DOM ACCESSt 
• RANDOM SAMPU G'' ' BAR GRAPH 
• Cl ILCKHOOK MAl H NANCI PROGHI\t--1 
• I LVEI II UPDATF.S ... I f-V!:l IIINDr.X 
• CRH)II CARD I f-ORMA 110 ' ~ TORI\U I II I 
• Bf.CI !:RS c.UIDE I 0 MAC Ill E I 1\N(,lJA( •I A :>II> AS~E.MHL Y 

I ANGUA(>f· 
• I INf- RI:NUMBERIN<; 
• AND C A~S~ IT!: liPS PROGRAM HIN 1 S I A I I 51 f'RODL'CTS 

COMI C~ St )() t(;f-_Nf-RI\1 I f-DGI R ACCOlJNlS I'AYABII:. AND 
Hf-.CFIVAill f. l-OR 1 RA HO. f I 1\, CIA! 1\I' PIICA 110:\S J>,\CKAGE . 
I'RO(;RAMS rOH llOMFOWNERS Ml HCJI 1 WO f'RO<;RA,\1~ 
~ lAIISTICAL AND MAlll!:f'.1AIICAII'ROGRAI'-1Sii~OI Il £,. I I f- Ml I ARY A. I> ADVA n D t A:-.1> 

fRE . !<~ ~ · · ·~\ K\1 ~'1 \kht~ ''"·''l< >l<l' 
I WORD PROCESSING PROGRAM Fur u.nt•n9leiH! r>. W~1. tl1d1hng h>ts. etc. u.1th edch new ~uhswpuon; or n!ll<'"-<ll 

~ LEVEL II RAM TEST Checks random MC'-'>S memory IC! l!ll'>Urt' thdt all memory locauon; are workmg properly ...... 

DATA MANAGEMENT SYSTEM Complete l•le 111drMgemPnt tor your TRsso·· r8 t:-t:-
CLEANUP F<1st <l<tiOn M<lLe Game «:-.: 
ADVENTURE Adventure =0 by Scott AddmS ! From Ad\.<'nturel.md lntNTldii(>Tidll 

• All progra ms a re l>upplied o n ca ssett e (add S3 lor Diskette e r,.io n - add S5 lo r modified 1od-ll Versio n). 

I SF.ND I OR OUR NfW ·IH PAGE SOFTWARE CArAI.OG (INCI UDING liSTINGS OF HUNDREDS OF IRS HO'" PROCRAMS AVAil ABI 1- 0 
CASSf-. 1 fl: AND DISKE r fE I S2 00 OR FREE WITH EACH SUBSCHIP'IIONS OK SAMPLE ISSUE 

..... 6 

;L[lf:'IPlJTA[l~%LS ~ ... .. .... ................................. .. .......... ... Ne·w ·-ral.·t~FRE·e 
""""~"C"..A4. ~fC......!Anvt.A: ... 

so N. PASC ACK ROA D ~ HOUR 
SPRING VALLEY, NEW YORK 10977 24 ORDER 

ONE YEAR SUBSCRIPTION S24 LINE 
TWO YEAR SUBSCRIPTION S48- ---- · · · · - (914) 425-1535 
SAMPLE OF LATEST ISSUE S 4 .. . . . . 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 

START MY SUBSCRIPTION WITH ISSUE . ... 

(#1 - July 1978 • #7- January 1979 • ~12- June 1979 • #18 ·January 1980) 

NEW SUBSCRIPTION RENEWAL 

CREDIT CARD UMBER EXP DATE 

SIGNATURE 

NAME 

ADDRESS 

- -----
STATE __ _ .21P __ ----- - -:--:-::-: ____ CITY ___ _ 

••• ADD S6 YEAR !CANADA. ~UXICOi ADD Sl 2 H AR AIR MAll - 0 l!>IDl OF US A .. CANADA & MEXICO • • • 
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• • • EVERlJ'.'-!tfkQM [~~o.!gyy~por'!~S·80·e • • 
1980 INCOME TAX PAC 

Completely Revised *Latest Tax Tables* Fully Tested* Complete Manual and Documentation 
* * The New Version Of The Income Tax Pacs Are Full Of Error Catching Codes * * 

* * Making It Impossible To Make An Error* * 
- Follow The Simple Step By Step Procedure That Makes Tax Preparation Simple -

r~~~~----~~~~~-----. FOR LEVEL II 161< I FOR LEVEL II with or without Printer. Cassette or Dosk. Has all features I 

I • DOES FORM 1040 and 1040A I of Income Tax A PLUS, I 
• SCHEDULE A ITEMIZED DEDUCTIONS • WORKS WITH LINE PRINTER 
• SCHEDULE B INTEREST and DIVIDENDS • FORMATS FORM 1040 and 1040A FOR TRACTOR FEED FORMS 

L • OUTPUT TO VIDEO DISPLAY _l • SCHEDULE C INCOME FROM A PERSONALLY OWNED BUSINE:JS 
• SCHEDULE C TAX COMPUTATION • FORM 2106 EMPLOYEE BUSINESS EXPENSE 

~~~~..-~~ ~~~..-~~~~...._....._. 

• FORM 1040 (LONG FORM) 
• FORM 1040A (SHORT FORM) 
• FORM 2106 EMPLOYEE BUSINESS EXPENSE 
• FORM 2«0 DISABILITY INCOME EXCLUSION 
• FORM 2«1 CREDIT FOR CHILD AND DEPENDENT CARE EXPENSES 

* * PROFESSIONAL * * 
INCOME TAX PAC C 

• FORMS 3903 MOVING EXPENSE ADJUSTMENT 
• FORM 4797 SUPPLEMENTAL SCHEDULE OF GAINS AND LOSSES 

• SCHEDULE A ITEMIZED DEDUCTIONS 
• SCHEDULE B INTEREST AND DIVIDENDS 
• SCHEDULE C PROFIT (OR LOSS) FROM BUSINESS OR PROFESSION 
• SCHEDULED CAPITAL GAINS AND LOSSES 
• SCHEDULE E SUPPLEMENTAL INCOME SCHEDULE 
• SCHEDULE G INCOME AVERAGING 
• SCHEDULES R & RP-CREDIT FOR THE ELDERLY 

FOR MODEL I (32K) or MODEL II (64K) 
WITH 1 OR MORE 

• SCHEDULE SE-COMPUTATION OF SOCIAL SECURITY SELF-EMPLOYMENT TAX 
• SCHEDULE TC TAX COMPUTATION 
• OUTPUT TO VIDEO OR LINE PRINTER 

DISK DRIVES • FORMATS FOR TRACTOR FEED OR INDIVIDUAL FORM FEED PRINTERS 
• AUTOMATIC MEMORY STORAGE FOR INCOME TAX PREPARERS 
• INSTANT LINE CHANGE 
• BUll T IN ERROR CHECKING ALL SPECIFICATIONS SUBJECT TO CHANGE 

------------~=~~~~~~· ~.rw[lM. r::::1 ITD.nN
1 

,,Q•c.' I* .a ARE AVAILABLE i I 
bJ,_!.!![J!.!.!JUI•l6l.JLJ NEW TOLL-FREE I •INDIVIDUAL FEDERAL and STATE FORMS I 

• 2 OR MORE PART FORMS 

50 N. PAICACK ROAD ORDER LINE • TRACTOR FEED FORMS 
SPRING YAL.LEY, NEW YORK 101n I • PLASTIC OVERLAYS • 

(OUTSIDEOFN.Y. STATE) -------.-1 
PLEASE SEND ME: 
0 INCOME TAX PAC A ($19.95) 
0 INCOME TAX PAC B ($49.95) 

(800) 431-2818 * All orders proceued within 24-Hours 

0 PROFESSIONAL INCOME TAX PAC C ($99.95) 

* 3~Day money back guarantee on all Software * Add $2.00 for shipping in UPS Areas * Add $3.00 for C.O.D. or NON-UPS Areas 
0 MODEL II PROFESSIONAL INCOME TAX PAC C ($199.95) * Add $4.00 outside U.S.A., Canada & Mexico 

CREDIT CARD NUMBER - -----------------------EXP. DAT~-----------

SIGNATURE __________________________________________________ ___ 

NAME _ ____________________________________________________ ___ 

STREET _ ____________________________________________________ _ 

CITY _________________________ STATE _ _________ ZIP _ __________ __ 

24 
HOUR~ 

ORDER 
~ LINE 

~ (914) 425-1535 
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• • • EVERYTHING FOR YOUR TRS•80'e • • 
TRSI'IO lila treckmark of rhr Radio Sha<·k lllvholon of Tandy Corporallon 

COORDINATED * All orders processed within 24-Hours 
* 30-Day money back guarantee on all Software 
* Add $2.00 /or shipping in UPS Areas BUSINESS *Add $3.00 /or C.O.D. or NON-UPS Areas 

*Add $4.00 outside U.S.A, Canada & Mexic<J 

SYSTEMS 
FACTS ABOUT THE S.B.S.G. BUSINESS PACKAGES 

1. S.B.S.G. is a sophisticated Business Software System designed for the serious businessman. 

2. Each of the S.B.S.G. Bullnesa Modulel may be purchased separately ... or you may purchase the entire coordinated business system. 

3. Modules purchased separately do not coordinate with the General Ledger (al though for the standard S.B.S.G. fee. the user may upgrade his 
individual modules lor the coordinated system). 

4. Foolproof. Step-By-Step procedures are supplied, planned and documented for the First-Time Computer U18r. All programs are self-
explanatory. tell ing the user what is required at every step. 

5. Programs are written in BASIC and the source code listing is supplied for those users who decide to mod i fy the original system. 

6. A complete users manual is supplied with each mo dule. 

7. Demo Data diskettes are supplied with sample data. 

8. S.B.S.G. has an In-House staff that can answer questions and problems related to the proper use o f the S.B.S.G. Bulin"• Syatam (on the 
telephone or through the mail). 

9. First-Time Computer Owners Note-Instructions are provided lor entering state payroll withhold ing tables. There is an addit ional charge if 
you prefer to have S.B .S.G. Programmers insert the correct data. 

10. Minimum system requirement is 2-drives to run any single module. 

11 . Minimum system requirement is 3-drives to run the coordinated business system (AR-AP-GL) or (AR-AP-GL with PAYROLL). 

12. Minimum system requirement is 4-drives to run the extended coordina1ed system (AR-AP-GL-PR and INVENTORY/ INVOICING). 

13. The A. OSBORNE & ASSOCIATES business manuals are provided FREE with each order (1hey may be purchased separately at $20 per 
manual). 

14. The INVENTORY and INVOICING modules are original programs written by S.B.S.G. 

15. Each module can be purchased as independent modules to run on a 2 or more drove system except INVOICING. 

16. Memory requirement is 48K for the MODEL-l and 64K for the MODEL-II. 

17. All S.B.S.G. BUSINESS SYSTEMS may be upgraded up to 4-disk drives. No data is ever lost during an upgrade. There is a s1andard S.B.S.G. 
charge for all upgrades. 

ACCOUNTS PAYABLE 

The accounts payable system receives data concerning purchases from 
suppliers and produces checks in payment of outstanding invoices. In 
addition, it produces cash management reports. This system aids in 
tight financial control over all cash disbursements of the business. 
Several reports are available and supply information needed lor the 
analysis of payments. expenses. purchases and cash requirements. All 
AlP da1a feeds General Ledger so that data is entered into the system 
just once. These programs were developed 5 years ago lor the Wang 
micro-computer and have been tested in many environments since 
then. The package has been converted to the TRS-80'" and is now well 
documen1ed, on-line. interactive micro-computer system with the 
capabilities of (or exceeding many larger systems) . 
CAPABILITIES: 
* menu driven: easy 10 use; lull screen prompting and cursor control * invoice oriented; everything revolves around the invoice; handles 

new invoice or credit memo or debit memo 
* invoce information recorded; invoice II, description, buyer, check 

register If, invoice date, age date, amount of invoice, discount (in%), 
freight. tax ($) , total payable 

* transaction print and file maintenance procedures insure accuracy * flexib le check calculation procedure; allows checks to be calculated 
for a set of vendors-or- for specific vendors 

* program prints your checks; contiguous computer checks with your 
company letterhead can be purchased from SBSG 

• reports include (samples on back) : 
• open item listing/closed item listing - both detail and summary 
• debi1 memo listing/ credit memo listing 
• aging 
• check register report (to give an audit trail of checks printedr 
• vendor listing and vendor activity (activity of the whole year) * fully linked to GENERAL LEDGER; each invoice can be distributed 

to as many as five (5) different GL accounts; system au1omatically 
posts to cash and Al P accounts 
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ACCOUNTS RECEIVABLE 

The objective of a computerized AIR system is to prepare accurate and 
timeley monthly statements to credit customers. Management can 
generate information required to control the amount of credit extended 
and the collection of money owed in order to maximize profitable credit 
sales while minimizing losses from bad debts. The programs com
posing this system were developed 5 years ago. especially for small 
businesses using the Wang Microcomputer. They have been tested in 
many environments since then. Each module can be used stand alone 
or can feed General Ledger for a fully integrated system. 
CAPABILITIES: 
* menu driven ; easy 10 use; full screen prompting and cursor control * invoice oriented; invoices can be entered before ready lor billing, 

when ready lor billing, alter b illing or alter paid * allows entry of new invoice. credit memo, debit memo. or change/ 
delete invoice * allows for progress payment 

• transaction information includes: 
• type of AIR transaction • b il ling date 
• customer P.O. II • general ledger account number 
• description of P.O. • invoice amount 
• shipping/ t ransportation charges 
• tax charges 
• payment 
• progress payment information 
• transaction print & file maintenance procedures insure accuracy 

* customer statements printed; computer statements with your com
pay letterhead can be purchased from SBSG * reports include: (samples on back) 
• listing of invo ices not yet billed 
• open items (unpaid invoices) 
• closed items (paid invoices) 
• aging * fully linked to General Ledger; will post to applicable accounts; 

debit A/ R, credits account you specify 
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TRS80 Ia a lradrmark or lhr Radio Shac·k Ulvholon o r Tan dy C.orporallon 

PAYROLL 
Payroll invoices many complex calculations and the production of 
reports and documents, many of which are required by government 
agencies. It is an ideal candidate for the computer. With this Payroll 
system in-house, you can promptly and accurately pay your employees 
and generate accruate documents/ reports to management, employees, 
and appropriate government agencies concerning earnings, taxes, and 
other deductions. The package has been converted to the 'rRS-80'" and 
is now a well documented, op-line, interactive. micro-computer system 
with the capabilities of (or exceeding) many larger systems. 
CAPABILITIES: 
* performs all necessary payroll tasks including: 

• file maintenance, pay data entry and verification 
• computation of pay and deduction amounts 
• printing of reports and checks * can hand le salaried and hourly employees * employees can receive: 
• hourly or salary wage 
• vacation pay 
• holiday pay 
• piecework pay 
• overtime pay * employees can be paid using any combination of pay types (except, 

hourly cannot receive salary and salary cannot receive hourly) * special non-taxable or taxable lump sums can be paid regularly or 
one time (bonus, reimbursements, etc) * health and welfare deductions can be automatically calculated for 
each employee * earnings-to-date are accumulated and added to pEjrmanent records; 
taxes are computed and deducted: US income tax. Social Security 
tax, state income tax, other deductions (regular o r one time) * paychecks are printed: computer checks with your company letter
head can be purchased from SBSG * calculations are accumulated for: employee pay history, 941A re
port, W-2 report, Insurance report, absentee report * fully linked to General Ledger. Each employee's payroll Info rmation 
can be distributed to as many as (12) twelve different GL accounts: 
system automatically posts to cash account 

INVENTORY CONTROL/INVOICING 
* ISAM (Indexed Sequential Access Method) eliminates the necessity 

for time consuming sort. 
* Pre-Allocated Files for IMMEDIATE update and inquiry capabilities. * Fast Disk storage and retrieval. * Inventory Master Record includes ... class ... SKU .. . Division .. . Retail. .. 

Cost... Beginning Balance ... Period Sale Units ... Period Receipts ... On 
Order ... On Hand ... Minimum Reorder Point...Recommended Re
order Amount ... Vendor Number .. . Period Sale Dollars ... YTD Sale 
Units ... YTD Sale Dollars. * Calculated and Displayed Formulas include .. . Gross Margin ($) ... 
Gross Margin (%) ... Gross Margin ROI ('!~.) .. . Average Inventory Retail 
($) ... Average Inventory Cost ($) .. . Turn-Over(%). * Aeports Generated include .. . Master File Listing ... Ciass Description 
Listing ... Transaction Audit Traii .. . Minimum Reorder Point by Ven
dor ... Retail Price List... Retail & Cost Price List... Period Sales Report 
... Year to Date Sales Report ... Stock Status (Screen or printer output) 
... Commission Report (for salesmen and buyers) . * Transaction Types include ... Sales, Vendor Receipts ... Vendor 
Orders ... Customer Returns ... Vendor Returns ... Transfer Stock. 

PRICING 

GENERAL LEDGER 
The General Ledger accounting system consolidates f inancial data 
from other accounting subsystems (A/A, A/P, Payroll , direct posting) in 
an accurate and timely manner. Major reports include the Income State
ment and Balance Sheet and a "special" report designed by manage
ment. The beauty of this General Ledger system is that it is completely 
user formatted. You "customize" the account numbers, descriptions, 
and report formats to suit particular business requirements. These 
programs were developed 5 years ago for the Wang micro-computer 
and have been tested in many environments since then. The package 
has been converted to the TRS-80'" and is now a well documented, on
line. interactive micro-computer system with the capabili ties of (or 
exceed ing) many larger systems. 
CAPABILITIES: 
* more than 200 chart of accounts can be handled 
* account number structure is user defined and controlled 
* more than 1,750 transactions may be entered via: 

• direct posting: done by hand; validated against the account file 
before acceptance 

• external posting; generated by A/A, A/ P, Payroll or any other 
user source * data is maintained and reported by: 

• month 
• quarter 
• year 
• previous three quarters * reports (samples on back) include: 
• trial balances 
• income statement 
• balance sheet 
• special accounts reports and more ..... * user formats reports with the following designated as you wish: 
• titles 
• headings 
• account numbers 
• descriptions 
• subtotals 
• totals 
• sk ip lines 
• skip pages 

* up to eight levels of totals - fully user designated * menu driven; easy to use: full screen prompting and cursor contro l 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 

HOUR ~ 24 ORDER 
~ LINE 

~ (914) 425-1535 

MOD-I MOD-II 
VERSION 

ACCOUNTS RECEIVABLE ...... . ... .. • .... . ... • ...•.....•....... : ...•........•.. . ..... . .. 
VERSION 

$125 
$125 
$125 
$1 25 
$175 
$150 
$«9 
$375 
$495 
$799 

$225 
$225 
$225 
$225 
$275 
$250 
$749 
$675 
$899 

ACCOUNTS PAYABLE ............ .. .... ... .... ..... ..................... .. ....... . .... .. 
GENERAL LEDGER ... ........ ..... .. .... .... ....................• . . .. ..... .... ..... ... .. 
PAYROLL .... . ......... ...... .. .. ....... ·· •·········•···•··· · · ······· • ··· •• · ·· • ··· ··· · · · · 
INVENTORY .......... .. .... ............................. . ...... .. . ... ....... ..... . . ....• 
INVOICING ...... ....... . ... . . ............ .. .............. .. . .... . ....... ... . .. .... . .. . . . 
COORDINATED INVENTORY/INVOICING ACCOUNTS RECEIVABLE ................. . ... . 
COORDINATED AR-AP-GL .... .. . .... . ..... .. . ............... .. ... ... ... . ......... .. . ... . 
COORDINATED AR-AP-GL with PAYROLL .. ...... .. .............. .. .... . .. ...... .. . .. .. .. 
EXTENDED COORDINATED AR-AP-GL INVOICING/INVENTORY without PAYROLL ... .. .. . $1299 
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IIIICR080fT BASIC~ 
With TRS«> .. BASIC C~ler. )OUr L-' U progr11ms will n.w1 at record speeds! 

c~ programs exec:ule an-. d 3-10 limes faster than programs run under 
l...e¥el 1 Milke edensiYe U!le d irttege" opel lltiOIIS, and get speeds 2(). .J0 limes fiiSter 
than the I~. 

Best d al, BASIC Compilef does It with BASIC. the language you already know. 
By compiling the - !OUrCe code that your currert BASIC intefpms. BASIC 
Compiler adds speed with a minimum d effort. 

And you get rnc:n BASIC features to program wHh. since feetures d ft'.icro. 
soft's Venion 5.0 BASIC inlerpmer 1ft included in the package. Features like the 
WHLE. .. WEND ~long llllriable names, V11ri11b1e length records. and the CAU.. 
!ltaternert make progranvning easier. An eliCiusiYe BASIC Compiler feature lets you 
cal FOR1ltoV'I and machine language subroutines much ITIOI'e easily than in L-r II. 

Simply type in and debug )'OU' program as usual. using the BASIC i~. 
Then enter 11 command line teling the c~ what to compile and what options 
to use. 

Voila! Highly optimized, Z-80 machine code that your computer~ in a 
flash! Run it now or - it for later. YCXJI compiled program can be saYed on disk for 
direct execution t!YefY time. 

Want to marl<et your programs? Compiled versions are ideal for distribution. 
You distribute oriy the object code. not the source. so your genus stays fully protected. 

BASIC Compiler runs on your TRS-aO .. Model I wHh 48K and disk drive. The 
package includes BASIC Compiler. linking Ieeder and BASIC fibraly with complete 
doc::\.rnenYIIo . . ........ . .. . . . ... . .............. ... ... . .... .. ... tl 95.00 

1 teO lrtCOME TAX PAC 
Completely Revised · Latest Tax Tables · Fully Tested · Complete Manual and Docu· 
mentation. The new version of the Income Tax Plies are full of error catching codn 
making it Impossible to make an error. Folow the simple Step By Step procedure that 
I'Tlllkea tax prepiiiRIIion simple. 
ll'tCOI'E TAX PAC A . . ....... . ..... . .... .. . .. .... ..... (tl9.95 ••. c-tte) 
For l...e¥el II 16K Cassette Only 
Does Form I 040 and I 040A 

· Schedule A itemized deductions 
· Schedule B interest and dMdends 
. Output to video display 
· Schedule TC tax COf11lUlation 

ll'tCOI'E TAX PAC 8 .......... . . ... .... . ... M9.95_ c-tte or Dllllette) 
For L-' 116K with or~ printer ... cassette or disk has aU f8tl.ft5 of Income Tax 
Pac A Plue worb with or wittlc:U line printer. 

· Formats Form 1040 and 1040A for standard tax forms 
· Schedule C income from 11 penonely owned business 
· Form 2106 em~ business e~~pense 

PIIOfE88IOI'tAL ll"'C()ME TAX PAC C . ... .. . . . .. . . . . ... t99.95 .. .DW!ette 
For l...e¥el I 321< with disk and printer (optional) 
Has aH feecures of Income Tax Pac B Plue automatic memory storage for income tax 
preperen. 

· 22 additional schedules and forms 
· Formats forms for indMdual or tr11ctor feed printing 

NOD D CPA Y1!R810r'1 .................. . .... . ................. . tl99.95 

~Pil()I'IT 91'J. ~CD 32-x. :~~~971 
BHOWB 

~ ttoal! ~CIOR D (PlATS) (By Dr. Hal DIMs .............. t50.00 
rt.rlimplfled version of the original Horse Selector. The lint Hone Selec1lon ~ 
to actually calculllte the estirnllted odds d -=h hone. 
HIGHER PROFITS (CNER 1001) POSSIBLE THRCXJGH SELECTIVE BETllNG ON: 

• Ral2s eech hone In 10 seconds. 
• E.81y to folow rules. 
• Can be uled with any Apple I COfTlP'*r. 
• 1001 money beck guarantee (returned for l1ni reason). 
• Ulet 4 fecton (speed f1ltlng , treck Vllriart, dlslance of the praent race, clltllnee of 
the llllt race). 
• Using the ebOYe fecton, the Horse Selector calculates the eltlmllled odds. BET 
on horles whole actual PfiYOif (from the Tote Board or Mornng Unes) is higher 
than PfiYOif baed on eltlmllled odds. 
• Using the lboYe fecton. the Horse SeJector ca1cu111t1es the eltimlted odds. BET 
on wrt selected hone with en estimllllld ~ (baed on Tole Bo.d or Marring 
Unes) higher than calculllted PfiYOif (baed on Horse SeJector 0). 
• Source listing for the -ms8l ... n~. HP-67. HP-41 . Apple end BASIC Computers. 
e No COfTlP'*r or calculator necessary (elthough II calculator IIIOUid be ~~ for 
the simple dMsion used to cak:ulllte nlimllted odds). 
~ Dutdllnt T...._ allows betting on 2 or ITIOI'e hones wHh a guerai'Red profit. 

I'IEWDOS/80 
A r.ew enhanced NEWDOS for TRS«>'" Model I for the 1980's 

Apparllt Inc .. announces the most ~ Disk Operating Sywm for the 
TRS-aO ... It has been designed for the sophisticated user and pl'ofesslonal programmer 
who demands the ultimate in disk operating systems. 

NEWOOS/ 80 is not meent to replace the present venion d NEWDOS 2. I 
v.tlich satisfies most users. 1M is a carefully planned ~rd enhancement v.tlich 
signticlllllly extends NEWDOS 2. J's capabiities. This new member to the Apparat 
NEWOOS' family is upward complltible with present NEWDOS 2. 1 and is supplied on 
Diskette. complete v.ith enhanced NEWOOS + Wlity programs and documentation. 
Some of the NEWDOS/80 feetures ~n: 

• New BASIC commands ~ supports with variable record lengths up to 4095 
E¥es long. 

• New BASIC commands that supports with VBrillble record lengths up to 4095 
E¥es long. 

• Mix or match disk drM!s. Supports any treck count from 18 to 80. Use 35. 40 or 
77 track 5" mini disk driYes or 8" disk drives, or any combination. 

• A security boot-up for BASIC or machine code application pl'ograms. User nevoer 
sees " OOSREADY'' or "READY'' and is unable to "BREAK", clear screen. or 
issue any direct BASIC statement including "LIST." 

• New editing commands that allow pl'ogram lines to be deleted from one location 
and ITlOIIed to another or to allow the duplication of a pl'ogram line with the 
deletion of the original. 

• Enhanced and i~ REJ"'(.JMBER that allows relocation of subroutines. 
• Powerful program chaining. 
• DeW:e hanging for rotblg to display and prirur simullaneou.sly. 
• CDE function; simultaneous striking of the C. D and E keys ..;u allow user to 

enter a mini·DOS to perform some DOS commands without disturbing the 
resident pl'ogram. 

• Upward compatible with NEWDOS 2. 1 and TRSOOS 2.3. 
• Includes Superzap 3.0 and all Apparat 2.1 utilities. 

...... ........ .. ....... . . .... . ............... ............... tl49.00 

STOCK MARKET MOI'OTOR 
Galactic Software Ltd. 

CASSETre VERSIOf'l ...... .. . . . . .. ... . . . . . . . . .. . . .. . . . .. . . . .. . . . t19.00 
DISK VEJtSI()ft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t99.00 

1. The system is designed for the active " trader" no« the " long term" investor. as 
the system is " technically" oriented. 

2. For the TRS-aO .. Model I. L-' ft. 16K or ITIOI'e . Available in both disk and tape 
Yei'Sions. 

3. Tracks user selected issues. in a technical system that reflects the issue's 
performance against the overall mari<et. 

4. Set up data is input by the user from the Standard and Poors stock guide or 
Value Une. 

5. Daily Issue data, " high", " low", "close" and " volume" are Input from any news· 
paper containing this irlormation. 

6. Deily OYerall ~ "volume" and "closing Dow" are also pi'OYided from a 
newspaper. 

7. Volume and price changes of an issue. as they compare to volume an price 
changes of the OYer all mari<et. are the basis ci this system· s analysis of the given 
issue. 

8. Comparisons of the issue against itsef are also done. This may allow the user 
to spot .. unusuar IIC1Mty on this issue. 

9 . Clear indications ~n sjvel as to whether the issue is .. out performing" ... under 
performing" or "performing" with the rnarila 

10. Complete video and pri~ output is provided. 
11. This progl'llm is intended to be a guide to in<kations. and is not to be used a.s a 

sole recommendation to buy. sell or hold an issue. These decisions ~n the 
responsibility of the user and his brokerage. 

~L(]MCliiTC.n Ntr-s ~ NEW TOLL-FREE 
•-l.!!L.Y.!.!.tUhlALI c. ORDER LINE 
,.... 9 50 N. PASCACK "0AD (OUTIIOE OF N.Y. ITA'n) 

IPRINQ VALLeY, NEW YO .. K 10177 ( 800) 431 _2818 
~ 24 ::~ .31: *All orde,. proeessed 
~ LINE wirhtn 24-tfoU,. bacJI guaNJniH 

(114) 425-1535 * 3D-OUYS:::• (leu S3 
ADO $2.00 FOR SHIPPING IN (PS Ail£'tS on ° / handling) 
ADD $3.00 FOR C.O.D. OR NON-<JPS Ail£'tS penaltY or 
ADO *4.00 QUTSI)E U.SA, ~ & MEXICO 



• • • EVERYTHING FOR YOUR TRS•80'e •• 
• Tas-11,. is • tr ........ of 1M R.dlo 5hKic DMslon of Tllndy Corpcw.tloft 

* AR orders procftMd within UHoura * .»Day money back guarcmtH on af TRSDOS So/twon * Add $2.00 /fK sllipping in UPS Ar_. 
~,~,.~ 

MOD-II PROGRAMS 
* Add $3.00 ftw C.O.D. or NON-UPS Ar-* Add $4.00 outside U.S.A., Cortodo lr Mcrico 
* w~ wil motel! Oft)/ bonQfid. oducrtiHd pric~ 

in any of t- Moior Comput~r Magazines 
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~CTNC NMCil. (MichMI Sll.._ Sollwa~) ... 

.., ~""":'..=".~s~~~ ~ V£ASI~) 1350 (01A81.0, NJCOA OUME 
TRSOOS VERSION). 

(IJ- Lallaall. ACCOUNn IIICIIYMU. 
ACCOUifn I'AYMLI, _,.OilY~ ~-I'AniOU.( ___ s,_... 

~~-------lotlheMriouo ueer .. cen be ......, one module et • time 01 as • co-
Ot<lin- - . 1125 . . pe< - · .$12111 tor 1M 
c......,_ _ _ 
~ La11Ga11. ACCOUNn IIICIIYMU. 

PAYMLI, lllftJITOIIY CONniOl. 
AMD PAniOU. (Compurnu) . . a com~ .-on
anted_,_ - .. . can be UNCI one,_,,. at a 
lime Of .. a COO<dlnaoed lyolern ... $140 I*...-. ..... 
StM for 1M comp1e1a syotern. 

(4111100-11 UT1UTY PACKACII (- Computao) ... 
adcls i..._tanl utiWCiea to TASOOS .. eoc>y files 
-i ... y .. I- and ,.,.,. accurate tole eoc>ying ... 
._;, bed eli-.. displays - diteciOty of 
all filel on 1 to 4 dial< - SUPEAZAP change 
disk 10 .. and m- $150 

I~:.!:~~~-~.:; 
-on the large computers ... yOu< -tootoworll 
your wey through 1 mare of ot.tae'- .n order to 
recotef' I MC,.. ,,..._,. Ot compa.le I mtMIOt'l • . the 
pec:ltege inctudee au I Adventuree Wfltten by Scon 
Adarns ... Sttl.~ . 

~~~:~:~ eor;ru:.:. lc;:.-..!c~~ ~.:: 
util~iea that can be catf«t from a BASIC program (no 

=i': :rr .:=:_~u~~~ :::,'",.6~ 
~=·~:--wor~~"-:" ...='Tiisoor;, and un-
(7) 0.. ,_ Comt>utaol .Doll! Sor1 Me<ga. lOtti 
and mergaa terve multiple d- files on a 1 to 4 
- ~ .. NOT AN IN MEMORY SOAT can 
actually ale>habelue (0< any - typo of IO<t) 4 -
elf- ...,., o1 dMa.. oorts one cornc*te diolo of 
•nfOtMIIIOn '" 10 minutea .. informet10n ,. prawtded to 
u• 0SM - 1M RS MAILING PROGRAM .. worlll 
under TRSOOS. $150. 

(8) - (Small Syot...., Software) .. . a rnachone 

~ ~~i:-::=:.c:.,::!~ 
the commando found on the --1 -.ion plus 
..,.,.. addHional comrrutndl lor 1M MOO-II ... worlll 
under TRSOOS. 131.~. 

l" .__ 8AIIC LMK fACILITY 1"-Cornpul•) 

.:~ ~ ... ~~.:;,or:~~":;\':..: 
150. 

(101 IIASIC CIIOU MI"'IIINCa UTiliTY (
~) ... tiatl ... •erieblea end ltr"9 UMd In • 
progr- (wrtftlhe ·-....... -.., whoeh they-) 
1- all GOTO's and GOSU8's I••"' the - num,.,.. in wtlicll they-) __ ._lOt any speo!IC 

~)~s;r (w •th the tine number in wn.c:P't 

m~.e'=c:-::!~~-an~~· 
dill<-) Oi- and MO~Inter1aceto the 

MICIIOSOFT IDITOII -Malll "-UI including t 
'!f**.ling- and pete- lOt Oilll t/0 .. -ble 
d•rectty into memory ....... all or porttOM of aource 
to dioll ... clynamic clebug facility !ZBUG) . antencled • 

- ... commando .$125 t 
~~ :::.:::...o:c :~=-ec!."::'ot~l.r 
largo 118rd diolo elf,_ -~Y .--...," 
~ ••ial~ 10ftw.,. end filtea ..111aow. UP to 20 • 

~-~='=··=-'-nd· t 
(U) c::a.o HAIIO DIIIC IHIIVI CC*TIIOU.EII 
c.,...ng ooon ~-- 171 • 

t (14) HAIIO- DIIIYII .corn.,g soon (No¥. 1'1 

111~~-INC.IHAIII-A-
..,. -ITTIII. .. worlll under TRSOOS .. . a 
collection of prog,..,. -- by MOO-II own~<~ ... 
programs include data baM managemenLa word 
procatiO< .. . meil sys...,. .. mort- calculations ... =-:-o.Zt~; .:'u;:::r S':a.~ ~n!:" ~ 
Mexico) .. FIIEE ~ you -"' us a --contOONng 
~r~'~s!<":~ bo- to the SHARE-A-PRO· 

(1t) WMAIH CIIITIAID DISitiTTII $39.~ II* 
box of 10) 

(17) PUP IOIIT DII«<TTE STOIIAGI TIIAY Storao 
SO dtP.nes. comes complete""'" 1ndhood~. t1lt 
plotn and ldfUOI- apacong $44 ~ 

~~~~~TI~~~N~~ ;:a~·~Ti'f~~ 
MATH ... GAMBLING ... GAMES tncludel t25 -
manual and 2 diollottn .. $118 .~ 

(111 1-11 I'AC MO ... tOO -1101 bull_. 

&"~~E=NT~~;TEM~~ ~.:L~L~; 
TIONS .. . CHECK800K MAINTENANCE. AC
COUNTS RECEIVABLE .ACCOUNTS PAYABlE . 
•ne..- t25-manualandtwod•llt-.. $149.~ 

(:Ill) EDITOII--.11 (Galactoc Softw-lld l 
the firol _. oriented Edttor A._bte< lOt the 

~~'a,.'bb~t ~:-~~'~n':!.ttz;:!' ~=-u= 
:t:.:'l~ ~~~..::! :'"~~s 

1221.00 

(211 IIASIC COW1UII (Mieroaoltl cha._ your 

=~=m~~":;; ';.';0~7,:r' ... •nere .... 

(22) IIIAJLJFIU IYITIItl from G•tactie Sottwaralld 
stor• 2.500 names per desk . No sorting time •• 
required ••nee the ,, .. ta autometcally lOtted by ••rat 

~'-i'r!.'::-t.'~g~~~~r~~d~~Tt 
atphanu,_ICO Z•P Suppor1l a - '- eon
complete wrtft _...,_..., cloc__,oon poo-
- manual! Allows lot """'"*'Y- and •ndnnd
u., of a compeny and complete phone number (and 
utansoon) works under TRSOOS Stll800 
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t • 

t • 

t • 
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t • 

t • 

t 
• 

f 
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t • 

(a.) COIIPUTIII GAMES (S8SG) MMn Ched<e< t 
MaChine. Star· T-Ill. ConcentrettOn. TreuureHunt. • 

................................................ ~ .... -~ ... s.U~ .. A.~ ... •u.~ ..... S.74 •• ~ ............ t 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10177 

HOUR 
24 ORDER 

LINE 

(914) 425-1535 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 

• 

t 
• 

(J)- La11Ga11. ACCOUNn MCIIYMU. 
ACCOUNn I'AYMLI, INVINTOIIY ~ 
AMD PAniOU. (PMchi-Softw-) .. ._.cPilot 
and MICROSOFT BASIC .. ,_...,., bu..,_. 
1yotern4. tum tey -alion can be .- at .,ng~e 
modules or aa • eootdtnated system S500 per 
m-.. $2500 lot 1M complete syotern 

(4) WOfiD-ITAJLThe ultimata word proceoaor . a 
manu driYen word pr<><*Oing system that can be Ulld 
with any printer. All atancMrd word proceeaing 

=~ly ~~nc~.f'o~T~Y= ~~ 
-~ 

p 
R 
0 
G 
R 
A 

(I) ltiAIL LI8T •IIGI ... An add on pack- INt M 
allows the uaer to send fOfm ...,_. (c,..._, on 

~o:~~~~~.:==~·::!·:a~1rfe'l s = ~~..=: m~-::;::./MS~D STAR and ~•t----41·· 

~~~~~~~ u~=~~~coc:•• LISTED 
m..._ any hll defined ~ the - .one..-. HERE 
:U"=~r:~ •:c,·:=. ;.";".:.~.:~:. .. R • 
CBASIC-2 $2e5 

(7) ULICTOII IV (Micro-Apt. the ultimate data 
......._,._, •r:tem .. allleaturn usetheULICTOII 

~.::.:uo.n:.~~~r:;.co;:.~~·=r..:~ 
hard - compatible datalte•• '-11'"0· .$550 

101 GLICTOII (MOC<o-Ap) add on pact- to the 
SILICTOII -•• 1«tg1< INt .,..,_ the _, to 
dehne • customazed chllrt ot .ccounts __ $350 

~ c:a.A81e-2 ... • non-.ntef"ectJW BASIC UMd tor 
many ptogr•ms tha1 run under CPIII. .-ow. uMf to 
moe mote effk-ent UM of dll.k ,.... elrm•,.... the 
use of moat l.ne number ,..,.,.nces requ•rw on such 
progr- as the KLICTOfl. Sl20 

~~.=-c,o:;n:nc~.C:: 
commandS such at chaini"'! (allows 1M_. to LOAD 
•nd RUN • new program Without tos1ng thlvarl•btea 

~=~W~IL~~-~~-:~~ be~~:~ 
the BASIC COMPILER to speed up programs (3-10 
tim" faatet eaecutton) $32'5 

(111 IIASTIII TAX (CPA"") ,_..,., tax 

rn~'=r'a'."fc:. -~5-:.,~""::'C:.:z~;:.·~.~: 
34M. 3103, 2441. 4625. 472e. 4717. 4972. 5885 and 
&S21 Prllftttng can be on tMdlty ..,_....,.. ~tnted 
cont1nuous totms. on oven.Cau,or on computer 

r.:~=:~:::...~~=a-~.::"= 
(1Z) QINUAL Lallaall N (CPAidt) .. ~ lor 
CPA's ... storao complete 12 month clotail«t -ory of 
trena•ctions ... generate• finenc i• l •••••rnents. 
depreciation. ,_, .,.,,,.lions. )Ournata. trial 
- · atat-tsolc...._in II~ poaltion, 
and compilotion ......... . includas peyrott-wtth 
..,._~ polling to -~~ leclgen . .. prinll 
peytoa ~. W2's and peyroa checks .. $450. 

(IJ) ILICTtiiC PlteCIL !Moe.,... Slit- Softw-) 
Comptete word pr~ w1th eatensift editing 

and pronter lormalling ... turn .. $275 (Standard 
pronter --1 .. $300 (DIAIILO. NEC 0t OUME _...,, 
(14) 11AS1C COIIPILIII (Mocroaoft) .. ~ y0ur 
aouree PfOQfem& Into mad'Mne ~ .. tne,..... 
program ••ecutl()t'l by )..10 twnea 1315 

• (CP/111 18 A MOISTIIIIO TIIADIIIAIIIl 
M DtCIIT AL IIIIIAJICH) 

NEW!!! 

E 
Q 
u 
I 
R 
E 
c 
p 
I 

M* 

IIOD-D NEW8I.BTTBil 
eta orta-.. 
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ATION 

Proven Educational Software 
The Human Adventure allows movement throuah a human 
body's cardlovucular s)'ltem. AU maj« orpn S)'lteml arw accessible 
lllld fully descrtbed by the computer. A J"Pft~ CA. T -scan consuntly 
shows the user his posltloft In the body. The exploratloft mode allows 
simple oploratloft. while the aame mode places the user In a race 
aplnst time to cure the patient of cancer uslnl his knowledr of the 
body's layout. l'.ecommended f« rwadlna ar throuah adult. 

The Playful Professor Is a mathematks lumina aid that 
provides wtortn1 In lntqer mathematics and fractlofts for the four 
basic op«atlofts. Demonstrated solutlofts are completed step-by
step In a blackboard format easily understood by arade school chMd
ren. Problems are prwsented In a pme format that places the pupil In a 
sixty room mansion. To win, the player must catch the &ftost with the 
kay. then Jet to the front doOf' bef«e the &ftost (or other player) 
recaptures the kay. Movement 11 based on problem solvlnl. Difficulty 
may be different for each player. alowlnl parents to be beaten by their 
children. l'.ecommended for ap -4 throuah adult. 

Money Muter tutors the youn1 child In the use of money. The 
child Is allowed to wander frwely by paylnl tolls or buytna objects. The 
tutortna screen depicts money J"Pftlcally. and Interactively Instructs 
In the use of coins. This Includes makln1 paymenu and rece!Yi"' 
chana•· N- mazes are1enerated for each aame. Graphic obstacles 
are randomly chosen from a ~brary ol several do1en. An averar pme 
luu 20- )0 minutes . Recommended for urly readers 
throup adult. 

£«<t prorrem S9.9S on CGSHtk for T~S-«<l~ II 161(. or Model Ill 161<. 
AI dltft on dlstettc - S29.9S. Model I only. 

Satisfaction Guaranteed! All Hed S)'ltems Soltwarw pro· 
ducts c-with a 1-4-day moneyback parantee. Iff« any reason you 
are not satisfied. return you Of'der within 1-4 days f« a prompt and 
cheerful refund. 

Orderin1lnformation. Orden are procened within two 
worlll"' days. Mastercard and Vlu card holden please remember to 
Include the expiration date. We pay aU posur and handlln1 within 
the U.S .• Canada. and U.S. temtortes. European orders please Include 
Sl.OO fM air post. 

~ ~ 
Med Systems Software 

P .O . Box 2674 D epa rtm e nt 869 
Chap £> I Hall . N o rth C a r o lina 27514 

(919) 9l3 -1990 
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Graphic l-D Adventures 
These machine lancu11e proarams are the flnt In a n- brwed of 
advencurw. Instead ol wandertna throuah the Encllsh lan,uace. t}'PI"' 
GO EAST« GO WEST. you move throuah a colloual maae repres
ented on the screen three-dimensionally. Hallwl)'l recede Into Infinity 
Of' come to dead-ends. Doon open to left and rJchL As you 
encounter objects. monsters. and mayhem. one or two word com
mands may be used. The command set Is extensive and sophlstkated. 
Movement Is Yia the arrow k•)'l· Graphk11-ratlon Is Instantaneous. 
Mazes -bit-coded and HUGE. There Is simply nothlnc Mke these 
procrams on the market today. 

Deathmaze 5000 places you on the top floOf' of a flve-stOf'}' 
bulldlna. Each floor Is a man of twlstl"' pusarways. Floors are 
connected by elevators and open pits. You have but one1oal. E~ 
Alive I Where Is the only door out of this nllhtmare! Monsters. bats. 
mad dop. huncer. and many more horrors placue your every step u 
you strugle to escape the molt complex adventure ever written. 

labyrinth places you In a man of c'cantk proportions. But you 
are not alone! A mlnotaur searches f« you. seeltltlca crtsly meal. You 
must flnd -•pons. spells. and treasures. You must deal with &hosts 
and cave pmes. You must avoid the mlnotaur until the moment Is 
rtaht for the final battle. And If this Isn't enouah. the Labyrinth twlsu 
space and time 10 that you may not know whether you are comtn1 or 

co' "I! 

Eoclt procrom S I 2. 95 on ccmett~ for T~S-'0 L~ II I 61(, or Model Ill 
I 61C. &«It on dldettt - S29.9S. Model I only. 

ATTENTION DEATHHAZE FANATICS! 

Still on the first level! You would look much better weartn1 the hat. 
But don't charp the -one walr. 

0 Hum•n Advent ure 
0 Pl•yful Proft uor 

0 Money M>Sttr 

0 Oeathmaa 5000 
0 L•bynnth 

0 Educ• toon•l 0 1\kette 

0 Deathm•u i l • bynnth 01\htte 

N ame 

Street 

s 9 95 s 
s 9 95 s 
s 9 95 s 
S t 2 95 s 
S l2 95 s 
S29 95 s 
S29.95 s 
TOTAL s 

Coty --- ------- State __ Zop 

0 MASTERC ARD 0 VI SA 

Mutc~rcard or v ,\a r:: 

0 Check 



VIctor Griswold 
20 Fleldcrest Drive 
Jackson, TN 38301 

The Level II TRS-aO Is an ex-
cellent microcomputer, but 

one does encount81' a few dlffl-
culties when penetrating the se-
creta of the Level II reserved 
RAM. Several diligent software 
detectives have written articles 
that do much to show the Inner 
workings of Level II. 

I have used the following con-
ventions in this article: Un-
signed binary format for nurn-
b8f's stored In RAM will be as-
sumed. Numerals with a D suffix 
or none at all will be in decimal. 
Hexadecimal num8f'als will have 
an H suffix and have leading 
Zet'OS to indicate either a on&- or 
twe>by1e value. The operating in-
structions for the subroutines 
and example programs are print-
ed beside the program listings. 
This, I hope will make easl81' 
reading. 

The information here came 
from inspecting the reserved 
RAM after running many test 
programs. 

Keyboard 

The keyboard driver Is ac-
ceased by CALLing 002BH. The 

THEORY 

The TRS-80 psychoanalyzed. 

Mysteries of 
the Level II ROM 

starting address of the Kl device easily POKE an XOR A (opcode any hardware or software modi-
control block (4015H) Is loaded 175Dor AFH) and then a RETurn ficatlon. Simply depress SHIFT 
Into the Z-80 microprocessor's (opcode 201 D or C9H) Into these and the DOWN ARROW slmult• 
DE register pair, and some of the RAM locations so that whenever neously, and then depress the 
other registers are saved. This BREAK Is depressed, the Z-80 appropriate letter key. 
routine then jumps to the device accumulator Is cleared before 
control block handling routine, the keyboard driver Is left. This 110 Buffer 

which saves the remaining reg- effectively disables the BREAK The Input/output buffer Is not 
lsters (except for IV) and then key. explained In the Level II manual. 
branches to the DCB driver ad- In ord81' to provide multi-key It Is used for program line Input 
dress. When returned from the rollover, the Kl drlvet's saves an and output (LISl), condensing 
driver, the registers are restored, Image of the old keyboard mem- the program lines before they 
with the accumulator contain- ory (except for the space bar) in are put into RAM, holding the 
ing the ASCII code of the en- RAM locations 16438- 164« text during an INPUT statement, 
tared character. (4036H-403CH). The first by1e Is and for INPUTI from cassette. It 

Note that the routine Is al- the first row (lowest address), Is not used during CLOAO or 
ways in ROM except for one spe- and so on. When directly scan- PRINTI. 
cial case explained lat81'. The nlng the keyboard from BASIC The management of the buf-
only way that the keyboard driv- (bypassing INKEY$ for a repeat f81' Is straightforward. The han-
81' can be modified Is by chang- action whene¥81' a key remains dler stores input characters in 
ing the OCB driver address depressed), it is easier to scan the buffer and puts a code zero 
by1es. Radio Shack's KBFIX and this RAM area instead of the aft81' the last valid character for 
other custom drivers are new keyboard memory because rows either the ENTER or BREAK t81'-
keyboard drivers which might or of keys are only one by1e apart. mlnatlng charact81'. The storage 
might not JUMP back into the Speaking about IN KEYS, RAM of other control codes depends 
ROM driV81' aft81' theit task Is location 16537 (4099H) stores on the type of data manipulated 
performed, even if that task the ASCII code of the most r&- at the t ime. RAM locations 
would only require one by1e of cent entet'ed character. This 16551- 16552 (40A7H-40A8H) 
opcode In the ROM drlV81'. by1e is what INKEYS refet'ences not only control where the han-

There is one exception to whenever it returns a character dler begins the buffet', but also 
coming out of ROM: the BREAK to a program. IN KEY$ resets the where BASIC starts Interpreting 
key. Whenever BREAK Is c» byte to Zet'O aft81' the refet'ence. Its contents. 
pressed, the keyboard drlv81' Location 16537 can be preset by This means that the buffer 
performs a ReSTart to 0028H, a POKE in order to have IN KEYS can be positioned anywhere In 
which in tum makes the Z-80 return a specific character nonsensitive RAM (RAM which 
JUMP to 16396 (400CH) In RAM. unless a key Is depressed. is not used for BASIC's " house-

Normally, there Is a RETurn One last note about the key- keeping" ), and BASIC won 't 
Instruction In Level II or another board: every Level II TRS-80 key- know the difference. For in-
JUMP In TRSOOS. There are board can produce ASCII con- stance, disk BASIC uses a dlf-
three bytes available. You can trot codes easily and without ferent buffer than Level II. A pro-
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A completely refurbished 
IBM Selectric Terminal with 
built-in ASCD Interface. 
*FOR YOUR TRS.80 WITH OR WITHOUT 
EXPANSION INTERFACE. 

Features: 
• 300 Baud 
• 14.9 characters per second 

printout 

Also works with Eu
tron's StrinJY noppy, 
for fast loading of pro
grams. (Has RS232 built 
in strinJY) 

• Reliable heavy duty Selectric 
mechanism 

• RS-232C Interface 

HOW'IUORDER 
DATA-TRANS 1000 

Desk and table top models also available. 

• Docwnentation included 
• 60 day warranty- parts and 

labor 

1. We accept Visa, Master . 
Charge. Make cashiers checks or 
personai check payable to: 

For orders and information 

DATA-TRANS 
2154 O~oole St. 
UnitE 

DATA-TRANS 
o'274 • High quality Selectric printing 

Off-line use as typewriter · 
• Optional tractor feed available 

2 . All orders are shipped 
EO.B. Sanjose, CA Sanjose, CA 95131 

Phone: (408) 263·9246 • 15 inch carriage width 3. Deliveries are irmnediate 

l t . J 

1~"-'1 .. . . J 
-~ - .. 

··1 F~~--1 t"tl · .. ·1~~ · 
: ;.; · " ... _ .. . ~-~ 

... __ . _____ : "-n~::_ ] . ;~! -
• 

AT 

$69.95 [PC BOAID & ] 
USU MANUAL 

• SERIAL IS232C 20mA I 0 
• FLOPPY CONTIOLLEI 
• 32K BYTES MEMOIY 
• PARALLEL PRINTU POll 
• DUAL CASSETTE POll 
• lEAL-TIME CLOCK 
• SCIU"' PIINTEI BUS 
• ONBOARD POWEI SUPPLY 
• SOFTWAIE COMPATIBLE 
• SOLDU MASK. SILK SCIEEN 

LNW 
RESEARCH .,53 
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ZIP UP TO 
7SPEEDS! 

IIUN YOUII Tis-aD IIEUAILY UP TO 2.Z5 TIMES FASTEII f4MHZ) IY PUR
CHASING FIIOM THE ONLY MANUFACTUIIEII OF SPEEDUP UNITS TORE
CEIVE WIDE-SPREAD NATIONAL ACCLAIM FOil ITS PRODUCT. HEliE 'S A 
F£W EXAMPLES OF COMMENTS ON DUll 011161NAL IOAIIO: " . . ellpllt 
diVIcl . . . dill wMt It ciiiiU. ", Killllaucl MICROCOMPUTING. Oct 1'1 • 
filii Arcllblld ' a Speldup IOird and VIHG I are) "101111 grut tllings". 
INTEIIFACE AGE, Jan 10 • '' ... 1 WlftllwlliiiiiiOdlllcltlon tar the TRS-10, '' 
~ .lcu'nll. Slpt/Od 79 • " .. ~ aa.blld . .. " , CIE TRHO 
lullltln, May 79. Our NEW unit bas 111ny added taturea • run preorams 
50% lllwtr tllln nonn~l , normal, 111d 50%, 70% , 90% , 100%. or 125% 
flstw (1 50% lllitlilllum Incrust Ia g11ra11tlld , 90 te 100% typical, witll 
llllddltlolllllllrdWire • allows Cballfll reqund to till TRS-10 to Inure 
relllbll IIPiratioa up te 411hZ • alftwlre cllltrol with unual onrricle 
eptlon • COIIpenutu fer Slew IIIIMory • pGWif lED clllngll Clllf to 
lndlcltiiPintlftllspeld • .. pports spttds tar In IICISS of 411hz sllould 
tilly prlft prectlcllill till future . 

ASSEMBLED & TESTED $37.50 

VIDEO I. AI lllctnnic addltiln tMt provides bllck clllract.ra anclgrapllics 
In II II WIIIIIIUIII lor I lllttCIIIIIilf te rud prlllntllioll - gives 110M 
II the gllreaueciltld witll plastic: acr~~n add-oriS. Software contrallbll. 
Fer u11 wtt11 TIIS-10 llllliteralflly. 

ASSEMBLED $23.95 
Calli. rnldents add 6% t11. Foreign orders add 10%. 

ARCHBOLD ELECTRONICS 
Rancho Cordova, CA 95670 

(916) 635-5408 -
Daaler inquiries invited ~ 

10708 Sagovia Way • 



gram can INPUT directly Into a 
string or Into high memory from 
the keyboard or cassette, or 
even load data Into video memo
ry directly from keyboard or cas
sette. 

Maintaining the buffer In vid
eo memory for keyboard use is 
not practical, since BASIC will 
lock up if the buffer Is there 
while BASIC is In command 
mode (not due to scrolling). Us
ing this ability for recovery of 
lost PRINTI cassette files, how
ever, is another matter. The 
computer will eventually return 
control to the user after a bad 
cassette data block has been 
read, but it is not unusual for the 
computer to lock up or at least 
to clear the INPUTif variables in
stead of putting a value into 
them. This way you can at least 
see the data before the comput
er forgets it or locks up. Program 
Listings 1 and 2 illustrate the 
above points. 

BASIC puts a comma in front 
of the first character of the buf
fer during an INPUT or INPUTif. 
It puts a colon three by1es be
fore the first character while in 
command mode(statement con-

11 CLS 1 CLEAR611 

densing brings the condensed 
statements two characters be
fore the first charactef1. This is 
why the 1/0 buffer In the Level II 
memory map shows 16870 
(41 ESH) as the start location of 
the buffer, while RAM locations 
16551-16552 indicate 16872. 

The VIdeo Display 

The branch to the video dis
play driver Is done exactly as the 
branch to the keyboard, except 
that the CALL entry point is 
0033H. There is no found exit 
from ROM th is time. Thus, the 
only way to modify the driver 
would be to alter the DCB driver 
address. 

RAM location 16445 (403DH) 
ho lds the 64 characters per 
llne/32 characters per line 
status. A OOH at this location 
means 64 char Jllne; 08H means 
32 char./llne. The video driver 
uses this byte to determine 
whether to single or doubl&
space PRINTed characters. 

The BASIC Program 

As most users know, Level II 
BASIC programs are com
pressed In RAM. This simply 

21 POKE 1 6~~1 ,2 : P0«£16~~2,63 ' START THE I / 0 BUFFER 
3/ 4 

DOWN THE VIDEO DISPLAY 
31 PRINT CHR$(28) 

INPUT "TYPE SOMETHING IN" 1 A$ 
: PRINT A$ 

' I!OIU: CURSOR TO PREVDIT SCROLLING, 
AND INPUT STRING 

41 IF LEFT$( A$ ,3)< >"ERD" THEN COTO 31 
ELSE POll:£ 165 5 

1,232 : POlE 16552 ,6 ~ 
' IP MORE EXPERIMENTATION 

, CONTINUE. OTHERWISE , IU!STORE 
NORIIAL 1/ 0 BUPF 

ER LOCATION. 
51 ' NOTE THAT SINCE NORIIAL VIDEO IIEIIORY CAN NOT RETURN 

THE 
END-OF-BUFFER IIH CODE ( IT APPEARS AS AH " 

P"), BASIC USES 
A DEFAULT STRING LENGTH . 

Program Listing 1. The above demonstrates 110 buffer opera
tion by relocating the buffer into the video memory. 

11 CLS 
21 POlE 16~~1 , 2 : POK£16552,63 ' START I /0 BUPPER 3/ 4 

DOWN THE VIDEO DISPLAY 
31 Illl'UT "D!PIU!SS <ENTER> WilEN TAPE I S READY" 1 A$ 

INPUTt-1, A$ 
INPUT 

CASSETTE DATA 
41 POKE 165~1 ,232 

0 BUrrER 
LOCATION 

' WAIT POR OPERATOR-READY AHD THEN 

1 POKE 16~~2,6~ ' RESTORE NORIIAL I/ 

Program listing 2. The above can be used to partially recover 
"unreadable" cassette data blocks. 

for the 115-80 from Micro-Mega 

CASSETTE CONTROL UNIT 

·~iiiiPf'OttiU.JMf'tiiflftlll' ,...,...,., · ~o-ov-ofOrcdlloou_ taM_._ ... _. ........... . a.t~,._~,.-~~~--~ 
..... •r.---,..~~.,..~ -~~ .. 
rPJeo .,.ao-...,. c.,..,,. CoMrof tJNr cion .. mo.~- 'fov ~ .,.., ... , _,..,., ('Ollt

INIOI ,.,~•r ,. HI(lt oi •J•~ W•ftf iOI_,~,.,..,.,...... Ot _,., Oi f ~lfl~ 

l lf(;l/l ...of,..,S•IICI'I.,,OV . ,_.., If AM~t-·M'I~ ,. • • , ,., ,_ 

7N w.cro .. .,. c. • ..,. CoiWoJ UrtM Gloorl . lol ,. ~,... . ,..,_ ot- J'U«J 
........ fOO AtiA(IooWiofJOIIt• 1 · , •' OO• •flrttlt~tl»f•...,ttt.•._~,I'IO ....... ~ ,,... .. 1"0,...,10~,..~ MttJ.- c: ... .s~-·~""1'0,.,. 

..- tl'>e C.s.Nfr. Cotttrolf..Motf$t~I'O,.. C 1'1 4 IIffOtOI'r f)w,l,.,4 t l/lll wHO •·,.. MOtt 1 
oHiet....,.,.,. ••• ..., 

I 
CASSETTE CONTROL UNI T............... ............... .. .................................. $37.95 
Add $1.00 lor postag~ and handling 

CPU MONITOR 

&.f,...~ ·- · ...... ~............,.. -~~~,_~,., .. UI'fiO" fl'>e .. OCIO~~--UIIIIHI(o.l 'Of••·~ 
. II,..,Cf'lCIIIOft " ... _......., •• of •WfNIII•...,_. '*_.,..~oOIO OO' e <l "•"y~dt,/l""f.......,.,..~ ,,.. 

C#IV»oNtotlets ,.o.~ Q.,... IO •• CSAVfsMttJ CL<l'O. •JWJ •Ilh !W.to'fOtlqt,lfO_,. t<t'l(JI*IfiCOI'O«t~«.~ ...,..,_ ••""'9 H..ov 

,._.,.ti'J I'.I ,Nrf'ISJOI't.,.,.,.,~, f'OIIj' •• fM•Yt •"'••IIoHI'Ift,.. ~I..,... CiOU if (llltOioll ~ 
~roue_,._,,, -~ .. .. 
rM~CI'UWrONtor ,_..• ..ooc. JO ,../fiJ~uOt .. .out r-s10 o'"' ( .) ·•· • f 
... ..... (.fOIO P'QIIfryiO~- Iftot'~··~~., ... CI'U •Juell _..,.._ • ., ... ,.., ......... ~ .. '""'~----eN......, ........ ...,. .. ,.. 
,.,..,..,,_.....,,_.. rillS«t~~ -~~~tt•lf GM!It M .,.UJHli__._, 

eelflfOI..-. M'Jcii~- OMOit~Ot/flllll'lel """..,. lEO ·....-- ~- TM 
~ .. ~ ....... .. c .,.,., •~•J "f"M"''"'* IIIo'IOIO NOo.~• •"'~MWJ itO •~...,COO'W'>«'FJO!'ts iO ,_ 
r-.s.e-.~ 

.,. _,,.,..,.IO'" CI"\\~POf ~ -oN~~~.,. ... ,_.rtf'll,.,. l""rtOI'I• III"'I Of1"-111"09'1 1"11 1101ofii#! " M "'""'1"-""""t 

.,..,~,.. ... . ,..,~ """r fs-~ l _ _, .._.I 

CPU MONITOR ........ ................................ . 0 . ...... ........ .... .. .. .. $4795 
Add $2.00 lor postage and handlmg 

THE ORIGINAL GREEN-SCREEN 

,,.,.,........_.,~ ,,. _,.. Cit,,,_ tlq:-41) ...... Ooloo'l, .,...,.... ,.. 
_......., OOflfl'•t• •rfl ~,.,. vov ,......., ~·,...., ~~.,.. 
~ ,.. """"" ""'"" r.,. _,. ... ,....,.,..... e,., ....,,,. 
JlW OIMft-SciMI't 11 c;..,...., ~NicMO ~IN OOfiOI MW1 ,.,~ oi iM f lt$40 V<(frrflo O.fi'M• r 
.,_.~,,..~ • .,...., ...ctoi\OOVI'trl,., llft •n~ wl#t Hlhl'lw• •,._,• 

wltclttfii-'"*I'CMI'•.....,41'1WfMtMJ'.., ,,.. .,cro ...., ~~f"'H""'f''iWCW 

............ _..,.,., ,., .. ....-.c~ .,. ,, .......... ~ ... "" OOHI""'f """'"".Hle 
~.......,.. ,.,~ ,_... ,s..~£~ ~J 

THE GREEN·SCREEN ......... . .. .............. $ 13.95 
Add St.OO lor postage and handling 

THE ULTlMATE STAR TREK PACKAGE 

r....,oi,.,.,.COflt{N,.,~a" 1M~M"'$1_,r,_.H0.,. •1H ID"'¥..,. JN • Itl't~ISI"K"""'.otl """'~l .... llll~ 
IIOit~IM~OflleMUaiM,., Hit'C"'*I~tMittJIIUC"I~I. • PH ol V0 1"9" LOV f'KO'd~t. •nc • t-tl~ 

"'~.,., ...,.._...., c;,..,., 
""'~•" """"".,..,..,.,.."'...,_._ ol t-w.c.Jws ~St"' r- 111 • 
tJ.aao.,..,.,....... ..,. ., tto~rtll ....,..,.. .... ..,...,..,.l!H,.....,. -*Cit~~ 
~..,.,.._..,~,.....,_ .....,. StM , ,.. .. ..., tOt/ ll'l ~oi#Jtr#l~ 

~ .. . .,.. .. ) ,,t1......,-Mitl ,.,... •lfft ~~"''" ~ ...... ,.,~ 
II'M" ...... .,.,Ol«A ,...., ,_ ,_., ,....,......,~ .. ·-- - QIOftt .,.....,..,... 
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means that the statements, 
functions and operators are rep
resented by a one-byte code. In 
addition, certain pointers are 
set up within each line. 

Tables 1 and 2 respectively 
show the numeric and alphabet· 
ic order listings of the compres
sion codes. Note that each 
ELSE statement has an unseen 
colon before it, TAB is actually 
TAB(, and " • " is a normal 
":REM" sequence followed by 
the special code 251 (FBH). 

Each program line takes the 
following form: a two-byte bl· 
nary line pointer which points to 
the first byte of the line pointer 
of the next program line, a two
byte binary line number, the pro
gram line itself, and a code zero 
to Indicate the end of the line. 
After the last line in a program, 
two zero bytes are placed where 
the next line's pointer would 
normally be. One zero byte Is 
also placed before the first 
line's pointer. Among other 
things, this initializes data 
statements. 

BASIC stores the names of 
the statements (those which 
you see in a LIST) In ROM I<> 
cations 5712-6175 (1650H-
181 FH). There are no special ter
minator codes to separate one 
statement name from another in 
this lookup table. Rather bit 7 
(the. highest bit) is set to a 1 in 
the first character of each state
ment name. The statement 
names are in the numeric order 

0 - 84 DEFSNG 
ABS - 217 DEF~ 

AND -210 DELETE 
ASC -248 DIM 
ATN -228 EDIT 
AUTO -182 ELSE 
CDBl -241 END 
CHRS - 247 EOF 
CINT - 2311 ERL 
CLEAR - 184 ERR 
CLOAD - 111!1 ERAOR 
CLOSE -16e EXP 
CLS - 132 FIELD 
CMO - 133 FIX 
CONT - 1711 FN 

cos - 225 FOR 
CSAVE -1118 FRE 
CSNG -240 GET 
CVD -232 GOSUB 
CVI - 230 GOTO 
cvs -231 IF 
DATA -138 IN KEYS 
OEF - 178 INP 
DEFOBL - 15!1 INPUT 
OEFINT - 153 INSTR 

12!>-- 1!10- TRON 175- LPRINT 200- MEM m-cos 
12&-- 151- TROFF 17&- DEF 201-INKEYS 22&- SIN 
127- - 152- DEF~ tn- POKE 202- THEN 227- TAN 
1211- END 153- DEFINT 17&- PRINT 203- NOT Z2ll- ATN 
1:5-FOR 1~- OEFSNG tN-COHT 204- STEP 2211- PEEK 
130- RESET 15!>- OEF08L 180- LIST 205-+ 230- CVI 
131- SET 15&- UNE 181- LLIST 20&-- - 231- cvs 
132- CLS 157- EDIT 182- DELETE 207- . 232- CVD 
133- CMD 15&- ERROR 183- AUTO 208- 1 233- EOF 
13o6- RANDOM 158- RESUME 184- CLEAR 2C»- I 234- LOC 
13$- NEXT 180- OLIT t~CLOAO 210- AND ~LOF 

13&- DATA 1111-0N 1811- CSAVE 211 - OR 236- MKIS 
137-INPVT 182-0PEN 187- NEW 212- > 237- MKSS 
13&- DIM 183- FIELD 188- TAB( 213- = 236- MKDS 
1:»- READ 164- GET tee-TO 214-< 2:»-CINT 
140- LET 1M- PVT tllO- FN 21s- SGN 240- CSNG 

- 141-GOTO tee- CLOSE 1111- USING 216- INT 241- COBL 
142- RUN 1117- LOAD 1112- VARPTR 217- ABS 242- FIX 
143-IF 1118- MERGE 1113- USA 216- FRE 243- LEN 
144- RESTORE tee-NAME 1114- ERL 2111- INP 244- STRS 
t4s- oosue 17D-KILL 1116- ERR 220- POS 245- VAL 
14&- RETVRN 171- LSET 111&- STRINGS 221 - SQR 246- ASC 
147- REM tn- RSET 1117-INSTR 222- AND 247- CHRS 
148- STOP 173- SAVE 111&- POINT 223- LOG 248- LEFTS 
1411- LSE 174- SYSTEM 11111- TIMES 224- EXP 2411- RIGHTS 

Note that ELSE lalooned by Pfeelldlng code 149 by a code 58,.,. ordlrwy ASCII 
2!10- MIOS 

colon. An apoatrophe-REMaltl Ia looned by placing • code 251 alter • nonnal 
'':REM'' (code 58, code 147) Mquence. 

Table 1. Numeric-Order Listing of Statement Compression Codes 

of the statements: END first, 
FOR second, etc. 

In order to determine 1he ex
ecution address of each state
ment and function, BASIC nor
mally uses two other lookup 
tables. 

There are separate tables for 
statements and functions, and 
other codes have individual rou
tines for comparison and JUMP· 
ing. The statement table resides 
at locations 6178-6297 (1822H-
1899H) and covers statements 
END (code 128D, SOH) through 
NEW (code 187D, BBH). The two-

-154 INT -218 OPEN 
-152 KILL - 170 OR 
-182 LEFTS - 248 OLIT 
-138 LEN - 243 PEEK 
-157 LET -140 POt NT 

-58,149 LINE -1!58 POKE 
-128 UST -180 POS 
- 233 LUST - 181 PRINT 
-1114 LOAD - 187 PVT 
-UI!i LOC -234 RANDOM 
-1!58 LOF - 235 READ 
-224 LOG -223 REM 
-183 LPRINT - 175 RESET 
-242 LSET - 171 RESTORE 
- 1110 MEM - 200 RESUME 
-1211 MERGE - 1118 RETVRN 
-218 MIDS - 250 RIGHTS 
- 184 MKDS -238 AND 
- 145 MKIS -238 RSET 
-141 MKSS -237 RUN 
-143 NAME -11111 SAVE 
- 201 NEW -187 SET 
-2111 NEXT - 135 SGN 
-137 NOT - 203 SIN 
-tg7 ON -161 SQR 

byte jump addresses are in the 
numeric order of the state
ments. The function table re
sides at locations SS.W-5711 
(1608H-164FH) and covers tunc· 
tlons SGN (code 215D,D7H) 
through MID$ (code 250D, FAH). 
Again, two-byte addressed 
jumps are in the numeric order 
of the functions. 

BASIC jumps directly to each 
arithmetic function and not to 
an intermediate routine. Miscel· 
laneous codes such as ".", and 
"(" , and all statements and func
tions with codes between 187 

- 182 STEP - 204 
- 211 STOP - 148 
-180 ~INGS -198 
- 2211 STRS - 244 
- 1118 SYSTEM - 174 
- 1n TAB( -1118 
- 220 TAN - 227 
-178 THEN -202 
- 1118 TIMES - 11111 
-13o6 TO - 11111 
- 138 TROFF - 151 
- 147 TRON - 150 
- 130 USING - 1g1 
- 144 USR - 1113 
- 1511 VAL - 245 
- 148 VARPTR - 1112 
- 249 - 207 
-222 + -205 
-1n - -208 
- 142 I - 208 
-173 < -214 
- 131 . -213 
- 215 > - 212 
- 228 I -208 
- 221 

and 215 each have a separate 
compare and JUMP routine, 
some of which can be seen in 
ROM locations 9394-9521 
(24B2H-2531 H). See Table 3. 

Verleble Storege 

In Level II, the simple vari· 
ables, whether integer, single or 
double precision, are stored di
rectly after the BASIC program 
in the order in which they are 
first used in a program. Arrays 
are stored after the simple vari
ables, again in the order in 
which they are first used. Con· 
suit Table 4 for descriptions of 
the storage formats. Notice that 
the variable type codes equal 
the number of bytes in the 
variable after the variable name. 
This allows the type number to 
Immediately tell BASIC how 
many bytes there are to the next 
variable, thus speeding up slm· 
pie variable table searches. BA· 
SIC does not need to consult a 
lookup table to determine vari

able length. It can be fooled Into 
believing that certain variables 
are not in the table, if a different 
value for the variable's length is 
POKEd into the variable-type 
byte. See Program Listing 3. 

Table 2. Alphabetic-Order Listing of Statement Compression Codes 

RAM locations 16641-16666 
(4101H-411AH) store BASIC's 
type declarations (DEFINT, etc.). 
The table is in alphabetical 
order, with each byte indicating 
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More power to you. 
Disk drives, hardware and software- now more affordable and more available! 

The cholc:. Ia yourt 
Whether you need pro fessional-looking 
cases and power supplies. complete disk 
drive packages or powerful. user-tested 
software, call A.M. Electronics. We 
manufacture and sell a complete line of 
affordable, high-quality and readily
available disk drive components and 
software to expand the capabilities of 
your TRS-80'" system. 

Disk drive encloaurn 
All enclosures feature: 

• One year power supply guarantee. 
Each unit is 100% tested. regulated 
and fused. 

• Optimum venting for lower 
operating temperatures 

• Excellent RF interference shielding. 
Steel covers come with lustrous dark 
grey finish . 

• Built-in provisions for optional 
extender cable (5 '/, only). 

COMPLETE DISK DRIVE PACKAGES 
FROM$3251 

5'/•-lnch drives 
40-track MPI 51 w/ case. power supply 
and extender cable .. . . .. . ...... $325 
80-track MP 91 w/ case. power supply 
and extender cable . . . . . .. .. . .. . $560 
Special Offerl 8-lnch drlvn 
for Modell or II 
Single Siemens drive with case and 
power supply . . . ... .... . .... . .. $695 
Newt 
Dual Siemens drives with dual case 
and power supply ... . .... ... .. $1240 

(90 day hm•tld war,anty on d•sk dnves ) 

CASES AND POWER SUPPLIES 

5'12-lnch enclosures 
Single drive unit case and power 
supply .. . .. . . . ... . ... ... . . ..... $85 
Dual drive unit case and power 
supply . ... . . ...... . . . . . ... . .. . $120 

! E•tender cables are $1 5 each ••tra) 

8-lnch enclosures 
Single drive unit case and power 
supply .. . . . . . . . . .. . .. ... .. . . . . $150 
Dual drive unit case and power 
supply .... . ................... $250 

Attention dealert, OEM'a & dlatrlbutort 
Having trouble finding cases and power 
su pplies for your d isk drives? Call us for 
details on our attractive pricing and 
immediate product availability. 

NEW! TRS-80' " Model Ill 
With two double-density 80 track 
disk drives . . .. . .. . . . .. . .. . $2,495 

TRS-80' " SOFTWARE PACKAGES 

MAKE80Cl 
Converts 35 or 40 track diskettes into 80 
track readable diskettes .. . . .. . .. $14.95 
B-17 tape operating system 
For high speed (1700 baud) loading & 
saving of BASIC/ machine language 
programs. almost 4 times faster than 
regular TRS-80' " interface . . ... . $24.95 

The power beh~'nd 
thedrivese 

,-452 

A.M. ELECTRONICS, INC. 
3366 Weshtenew Ave. 

Ann Arbor, Michigan 48104 
(313) 973-2312 

SUPER UTILITY, by Kim Watt. 
Stand-alone 24K machine language 
program tor d isk includes: 

ZAP UTILITY 
• Read/ modify data regardless of disk 

protection • One-step track-to
track/ sector to sector • Dual cursors; 
ASCII and Hex. Modify in Hex. 
Decimal or ASCII• Display disk 
sectors. display file sectors, copy disk 
sectors. compare disk sectors. 
display/ modify main memory. search 
memory or disk tor specified string and 
return location 

PURGE UTILITY 
• Kill files by ftle spec or category • Zero 

out unused dtrectories or sectors 
• Compute passwords, change d isk 's 

name. date. passwords. protection 
levels • Directory routine tndicates al l 
active and tnactive files. thetr location 
in directory and status of granules 

DISK COPY UTILITY 
• Copy any TRS-80'" readable disk. 

regardless of protection 
TAPE COPY UTILITY 
• Copy any TRS-80'" readable tape, 

regardless of protection or baud rate 
DISK REPAIR UTILITY 
• Automatically repair damaged HIT, 

GAT or BOOT sectors • Directory 
check advises of errors • Automatic 
recovery of killed files • Shows active 
and inact ive files. and their location on 
the disk 

MEMORY UTILITY 
• Move memory • Jump to 

memory • Test memory • Compare 
memory • Input or output any byte to 
any port • Zero memory • Exchange 
memory • Edit memory • Load memory 

SUPER UTILITY is now available for 
$49.95, plus $2.50 sh ipping and handling• 

"TRS·80 os a trademark o l Tandy Corp 

VIsit our retell showroom for a "hands-on" look at our wide Hlecllon of TRS-80'" herdw1re, aoftw1re 
and perlpheralal Hours: Tues.-Fri. 11-7, Sat. 11-5 
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k~ ........ ~ ........ ~ ........ 
END 75880, 10AEH OUT 110030, 2AFBH INP 10111110, 2AEFH 

FOR 73290, 1CA1H ON 80440, 1FeCH POS 102290, 27F5H 
RESET 3120, 0138H OPEN 167e10, 4179H SQR 50960, 13E7H 
SET 30110, 0135H FIELD 161640, 417CH AND 53210, 14C9H 
CLS 4570 , 01C9H GET 187e70, 417FH LOG 20570, 0809H 
CMO 167560, 4173H PUT 187700, 4162H EXP 51n0, 1439H 
RANDOM 4670, 0103H CLOSE 187730, 4185H cos 54C10, 1541H 
NEXT 88880, 2288H LOAD 18n80, 4188H SIN 54C70, 1547H 

DATA 79410, 1FOSH MERGE 187790, 4188H TAN 56440, 1SA8H 

INPUT 86020, 219AH NAME 187820, 418EH ATN S!SMO, 1SBOH 
DIM 97360, 2808H KILL 187BSO, 4191H PEEK 114340, 2CMH 
READ 86870, 21 EFH LSET 187910, 4197H CVI 187220, 4152H 

LET 79890, 1F21H RS£T 187940, 419AH cvs 187280, 4158H 

GOTO 78740. 1EC2H SAVE 188000, 41AOH cvo 167340, 415EH 

RUN 78430, 1EA3H SYSTEM 81100, 0282H EOF 167370, 4161H 
IF 82490, 2039H LPRINT 82950, 2067H LOC 167400, 4164H 
RESTORE 75690, 1091H OEF 187310, 41SBH LOF 187430, 4167H 
GOSUB 781S7D, IEB1H POKE 114410, 2CB1H MKI$ 167460, 416AH 
RETURN 79020, 1EDEH PRINT 83030, 206FH MKS$ 167490, 4180H 

REM 79430, I F07H CONT 7e520, 10E4H MKD$ 167520, 4WOH 

STOP 75930, 1DA9H LIST 110540, 2B2EH CINT 26870, OA7FH 

ELSE 79430, I F07H LUST 110490, 2829H CSNG 27370, OA81H 
TRON 7e71D, IDF7H DELETE 112060, 2BC8H CDBL 27790, OADBH 
TROFF 78720, 1DF8H AUTO 82000, 2008H FIX 28540, 0826H 

OEFSTR 78800, 1EOOH CLEAR 78020, 1E7AH LEN 107560, 2A03H 

DEFINT 78830, 1E03H CLOAD 1121150, 2C1 FH STR$ 102940, 2838H 

OEFSNG 781180, 1E06H CSAVE 112530, 2BF5H VAL 109490, 2ACSH 

OEFDBL 78890, 1 E09H NEW 811850, 1 B49H ASC 107870, 2AOFH 
LINE 168030, 41A3H SGN 24420, 0118AH CHR$ 107830, 2AIFH 
EDtT 118720, 2Ee0H INT 28710, 0837H LEFT$ I 011490, 2A61 H 
ERROR 81800, 1FF4H ABS 24230, 09nH RIGHT$ 1011870. 2A91 H 
RESUME 81110, 1FAFH FRE 101960, 2704H MID$ 109060, 2A9AH 
STRING$ 107WO, 2A2FH INSTR 187970, 4190H TIME$ 167580, 4178H 
POINT 3060, 0132H FN 167250, 4155H & 167880, 4194H 

Table 3. Jump Addresses for Statements and Functions 

the default variable type by the 
appropriate type code (2, 3, 4 or 
8). At power-up, after a RUN, or 
after a CLEAR, all bytes In the 
table contain the code for single 
precision, 4. 

Limits of BASIC 

When you enter a response to 
the " MEMORY SIZE?" question, 
BASIC stores the highest ad· 
dress that it is allowed to use in 

Integer Number : byte1-ldentlflcation code 02H 

byte 2-second charecte< of variable name 
byle 3-llrst characte< of variable name 
byle 4-integer value LSB 
byle 5-lnteger value MSB 

SinolePrec. Number : byte1 - ldentlflcation code 04H 

byte 2- second character of variable name 
byle 3-first Characte< of variable name 
byte 4-7 - sinole precis ion value 

Double Prec. Numb..- : byte 1-ldentllication code 06H 
byle 2-second characte< of variable name 

byle 3-first characte< o f variable name 
byle 4-strlng length (0-255) 
byle 5-6-lOcation of first character of strlno 
(LSB,MSB) 

Numeric or Strlno Array: byte 1-approprlate Identification code (2, 4, 8 or 3) 
byle 2- second character of variable name 
byle 3- fi rst chariiCte< of variable name 

byte 4-5-length of aclual array (LOA) (LSB,MSB) 
byle &-number of d lmenaions In array (1-255) 

byles 5 + 2n - 6 + 2n-l of elements in d imension "n" 
(1st. 2nd, etc.) 

bytes 7 + 2n- 5 +LOA-the array element• 

The Characte<s of the variable namee are stored u the COfTMPOIIdlno ASCII 
codes. If the vert8ble name Is on.letter, the " second charactlt" byte contalna a 
OOH. The " length of actual array" pointe<lndlcatn the number of bytes In the array 
which follow the pointe< (I of byles In the array aft..- byle 5). 

Table 4. Variable Storage Formats 
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RAM locations 16561-16562 
(40B1H-40B2H). BASIC will nev
er use any address above that 
which these two bytes point to. 
When ENTER is used as the 
"MEMORY SIZE?" response, 
BASIC uses all available memo
ry. However, if a number is en· 
tered in response to the ques
tion, BASIC will only use memo
ry up to that number minus two. 

The CLEAR N statement af· 
fects locations 16544-16545 
(40AOH-40A 1 H). These loca
tions point to the highest memo
ry byte to be used by BASIC for 
non-string purposes, not the 
lowest byte of the string storage 
area. The pointer indicates the 
top of BASIC RAM byte(in 16561 
-16562) minus N, N from the 
CLEAR N statement. 

These two pointers can be 
manipulated to allow a program 
to reserve high RAM for a 
POKEd machine language pro
gram or byte oriented storage 
area without anything having 
been entered in response to 
"MEMORY SIZE?" . This high 
RAM area can be decreased in 
size at any t ime and expanded 
after any appropriate CLEAR or 
CLEAR N statement. 

First, CLEAR enough memory 
to hold your strings and re
served memory. Then POKE the 
value (in two-byte binary) for the 
new top of RAM byte into loca
tions 16561-16562. There are 
now (lop of RAM) minus (top of 
BASIC RAM) reserved bytes and 
(top of BASIC RAM) minus (bot· 
tom of string RAM) number of 
bytes of string storage. Program 
3 is an illustration of this proce
dure. 

After the initial CLEAR N and 
POKE's, there is the same 
amount of program RAM (MEM 
number) as if only the CLEAR N 
had been performed. Any subse· 
quent CLEAR N's actually result 
in N bytes of string space and a 
corresponding amount of pro
gram RAM. BASIC would be act
ing normally, as If " MEMORY 
SIZE?" had been answered with 
a number. The top of BASIC 
RAM pointer can be raised (de
creasing reserved memory) at 
any time with no ill effects. The 
top of BASIC RAM pointer can 
not be lowered if any strings are 
in the string storage area, how
ever. 

Funny things happen when 
BASIC is told to operate on 
strings in an illegal area. Note 
that if no strings are yet as· 
signed a value in a program, the 
top of BASIC RAM pointer can 
be positioned in relation to a nu
meric variable. Because the 
stack begins right below it, the 
bottom of string RAM pointer 
should never be manually (via 
POKE) changed. 

RAM locations 16548-16549 
(40A4H-40A5H) store the loca
tion from which BASIC begins 
storing a program. These loca
tions do much more; they indi· 
cate the byte from which BASIC 
lists a program, scan lines for 
EDIT, and start a RUN. Useful 
manipulation of this pointer 
usually requires manipulation of 
a few others (except for CLOAD 
and a couple other commands), 
so discussion of it will come 
after a discussion of those other 
pointers. 

Variable Tables 

When program variables are 
CLEARed, they are not really 
erased; specific pointers are re-



DOSPLUS VERSION 3.1 FACT SHEET 
1 ) Varillble length records. 
2) Fullower case support and detection 
3) Aepem1g k.eyboMj w/debounce 
4) Exec:ule only prolec:tion felllure for BASIC programs 
5) Trlldleupport for 35-80 tr8ck drives 
6) OevfOe 1/0 twdlng (•PR, •DO. •KI) 
7) ~ 8Cf'Mf'l printer 
8) Multiple comrn.,ld chaining with "DO" 
9) Buill-in memory test 

10) New printer driver which allows complete 
forma contrQI and paging 

11) Execute any DOS command from BASIC and return to BASIC 
12) Free space map of diskette 
13) Copy with v&riable length files 
14) RS232 switch atatus.and UART check 
15) Create and pr&-allocate files from DOS 
16) Boot without re-setting clock and date 
17) Dilp&ay current time and date from DOS 
18) New OISKDUMP sector dieplay/modify (real-time) 
19) New BACKUP (more reliable, no pack 10 check) 
20) New FORMAT (more reliable, no need to bulk erase disk first) 

uuuuu•us MORE UTILITIEs-·--•••••• 
1 ) Single drive copy 
2) Restore (dead files) 
3) Purge (unwanted files) 
4) Clearfile (destroy data with zeros) 
5) Transfer (moves all files from one disk to another) 

r----------------------, 
MICRO SYSTEMS SOFTWARE INC. 
5846 Funston Street, Hollywood, FL 33023 

(305) 983-3390 

NAME ----- -----
ADDRESS 

CITY 

STATE _______ ZIP _ _ _ _ 

PHONE _________ ___ 

1 ACCOUNT# ________ _ 
I 
I MC 0 VISA 0 EXP. DATE ___ _ 
I 
IPROGRAMNAME ____________ _ 
I 
I QUANTITY - -------
1 

I 

\. -----------------------" 

AEROCOMP 
DISC DRIVES 

FOATAS-80* 
• MOOa. 10-1 DISC DIIW S....ft
~- ··R;ppy··. 96TPI 

(110 lrOdo: sinc)le denslll,l 

urlormotad 250H bytes/-: 
double densoll,l uriCJrme>ted SOOH 
bytes/-). 

•MOOaDISCDIIW 1.._11Sft.ft 
~. 961'PI. 

( I 60 O'odo/110 r- - · tinc;e 
denoiC\1 urlarmotad SOOH 
bytes.~-.... 

urlctmotad I IM9Qbyee) 

Fill models ate copoble d sinc)le 01 ~ densill,l and 01e cOI'Ij)lete \Oiicti 
!Upply and silver enc!osn. Send lor rlormotion an AEACXOMP II -and ~ ...,.._. 
ovailot"- in 40 and 110 O'Oek. 

TM Doubl.r'": Pvcom's '*"proprietary ~-densily 
adapear for tM TRS-aO· CCNI'IpUtler. 
• lncNaM formalllld ~ ~ ol your lllillidill .... "-

1 1 II to a111101t 41ima. 
• u. lllltllllandard S-ind~ *Ms rated lof ............ 

opetQIIoft. 
• TM I)()UII.a' " ,_., wrtu and larlftots eilher ..,_ · Of 

doutM denlly cAlks. OM, $11t.ts. 

r------------------------, NEW MOM 
MKIO-SmEMSIII 

Micro-Systems Software Inc. now has double densltv 
software available for TRS-80• Modell's that ore equip. 
ped with the Percom Doubler.+ 

Arst is o disk editor called "Disk Zap 2.3". This editor 
will work either single or double densitv diskettes. It is 
track and sector oriented. and ofhn total access to all 
ports ol the disk. It has the obllitv to format and backup 
diskettes as well as editing them. 

Second is our new double densitv DOS. DOSPWS 3.1 D. 
like our regular DOS. will run 3~ track dlives: but olfers 
the increased disk 5torQ98 ol double denslb,l. 

Disk Zap is S19.95 and DOSPl.US 3.1 or 3.1 DIs S99.95. 
To order. coli or write us at the address below. Moster 
Cord and Vise welcome. Orders accompanied by o 
personal check will be shipped when the check dears the 

\. 
bonk. I 

------------------------·' • ""'~ 
lfil61l81Si1'6 Z'l/!111 

$/BIIf'IUIIfll·tM ~ 
Specializing in the Tandy Line 

(305) 983-3390 
5846 Funston Street 
Holl ood, FL 33023 

• TRS · 110 ~ a 11'""-11 d Tandy C01p 
• Doublet ~a ll'ademar1< d "-<am Oato C01p 

Now-"' Span.ih 
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LVIVX.O 
makes your TR~o•-h~"·--- ewanimal. 
LYNX is more than a telephone coupler. 
LYNX is a one-piece total telephone tinkage 
system for TR5-80 Levell and II 
computers, with or without expansion 
interface. No Rs-232 required for true 
originate/ answer direct-connect telephone 
operation. ~tible EMTERM 
"smart terminal" software furnished on 
cassette. Already have a favorite TR5-80 
program? Use it with LYNX. 

With LYNX you can tap the Source or the new 
Compu-Serve Information Utility. Control 
university, business and personal computers from 
a remote location. Communicate via electronic 
maH. Learn from library data bases. Profit by 
instant financial mari<et info. 

All for only $279.95* at your <IMler or: 

rG=\)~o EMTROL ,.:m 

~c:::=.J SYSTEMS, INC. 
123 LOCUST STREET LANCASTER, PENNSYLVANIA 17e02 
Ptlona 717/211 ·1116 

VISA or Muter Card Welcome 

• 
11'11111.111! . Add $2.50 lor shipping and hlneling. PA riSidlnls ldcl &"4 '*' tu. 
...... lnduclls all cables. "£MTERM" 1Wminal proor-n. inslrucliollllllnUII. 

FCC RtOislmioll NumOar: A90!JKE .... ()M.N 

IF YOU LIKED SANTA PARAVIA, ll~i!lei 
ENJOYED GALACTIC EMPIRE, 

YOU' LL JUST LOVE PROJECT OMEGA 
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"TRS-aO is a tradlmWil of 
till fbdio SIIICil OMsion ol 
Tandy Corpontioll" 

01\,IIHl-\ PRINTER 
rh,, Bl'..,t Printn in tlw \\'orld for thl' IRS-SO' 

" 'e 'II Stake Our Reputation On lt .' 

Lool< at th• Features' 
I ) 200 mtllton cha ra c te r head 

warranty! Be tte r t han any 
competitor' 

2) Works under the most demandtng 
bustness appltca11ons1 

3) A "Real" 9x7 DOT Matnx Impact 
Prmter! 

4) 80 enamelers per second! 
5) Full upper and low<!r case! 
6) Doubt.. wtdth charac ters' 
7) S upports TRS-80 Graplucs! Set' 

Illustration (7nese graplucs are 
exactly the same graphiC codes as 
the TRS-8fJ's No spec.a/ software 
reqwred) 

8) Connects dorectly to TRS-80 W1th 
standard cabl..' 

9) Fnction & pmfeed. use roll paper. 
statiOnary or regular da ta paper' 

10) 6 or 8 hnes per tnch 
I I ) 80 and 132 columns 
12) Quiet operatiOn 

C..roolo!o•: 
90001 OlodaJa -..-.. 
90002 T r.o<10< Fee! ()pooQn 
9 I 411 c.bl. Fot TRS K.,.boMd 
9 I 40 I c.bl. FO< Ex.,.,..., Interlace 
%:01 c.bl. For Modot n TRS 

Acruol photo of pnnrout from Okodaro 
PhntH' From Stmutt>lc "s Ekctnc Arlrsl 
Pr-ogram' 

ThtS JS the fmest pnnter yOu can buy 
ar any pnce to. yow TRS 

Regular Last Pnce 
$8SO.OO! 

Tractor Feed ()pr100 
SISO.OO! 

Special Simutek 
Customer Price Only -

SSS9.00 
(Tr ill< lor Feed S 125.00 Exrr~} 

~-· 125.00 
~00 

39.00 
39.00 

We Ace~ VISA - M..:terc hilf'91! - Check• - Monty Ordru 
o r IC.OD. $3.00 [.rr.,} 

NO TIIX ON OUT~ STATE OROERS! ""11 
F r p.p Sh~PPt'l9 In U S 

Send O.dors To SIMUTEK. P.O. Bo• 136117-Z. Tucoon. /\Z 85732 

Name -------

1\ddress _ -----
Cny ___ S.are _ __ _ __ Lp 

Phone ord<:n - ~hours! ce.lS~II., 5<mw"ollrnot'-hnrproducr; 
/<lr TRS • So>nd 1o< /<H cotolog' A.,__, ,..-,, odd 41 soln r<U 

TfitS...IO h A TM _. R..&e Slwc"' ~ f.....d\ Corp 



set so that the variables can no 

longer be accessed. BASIC for
gets the variables, just as it for
gets a program after a NEW. 
These four pointers contro l the 
length of a program, simple vari
ables, array variables, and data 
statements. 

RAM locations 16633- 16634 
(40F9H-40FAH) Indicate the top 
of the simple variable table, 
wh ich is physically the lowest 
byte in the table, since that is 
where BASIC begins a table 
search. These point to the first 

byte of the first variable in the 
table, not any of the three OOH 
bytes at the end of a BASIC pro
gram. 

Loc ations 16635- 16636 
(40FBH-40FCH) indicate the top 
of the array table (the lowest 
byte of the table). Again, these 
point to the first byte of the first 

array, not the last byte of the 
last simple variable. Note that if 
there are no simple variables, 
this pointer equals the top of 
simple variable table pointer. 

Locations 16637 - 16638 
(40FDH- 40FEH) indicate the 

next byte after the byte at the 
bottom of the array table (the 

highest byte of the table plus 
one). Note that if there are no ar
rays, this pointer equals the top 
of array table pointer. 

Locat ion s 16639- 16640 
(40FFH- 4100H) indicate the cur
rent BASIC DATA pointer. This 
indicates the data delimiter 
(comma, etc.) just before the 
next piece of data to be read. If 
the next piece of data is at the 
beginning of a OAT A statement, 
the pointer indicates the OOH 
carriage return at the end of the 

program line in which the latest 

piece of data has been read (the 
OOH byte at the beginning of a 
BASIC program if no data has 

been read, or the colon after the 
latest DATA statement if there 
were other statements after that 
DATA statement within its pro
gram line). If the next piece of 
data is not right at the beginning 
of a particular data statement, 
the pointer Indicates the comma 
preceding the piece of data
never a space (nor a semicolon, 
since that is not a data delimi
ter). 

If these bytes do not point to 
some proper delimiter, an " OUT 
OF DATA" error will occur. II the 
pointer indicates a comma in 
the middle of a non-DATA state
ment such as a PRINT state

ment, BASIC will treat the 
PRINT statement as a DATA 
statement and will thus read the 
program as data. 

The first three pointers are 

quite sensitive, doing anything 
from making a RESET neces
sary to causing a new " MEMO
RY SIZE?" if they are improperly 
positioned. One must organize 
the first three pointers in a way 
that seems logical to BASIC. 
The following are a few ways to 
do this. 

Level II does not have an 
ERASE statement, which allows 
a program to selectively CLEAR 
a particular array from memory, 
usually so that the freed memo
ry can be used for some other ar
ray. For example, ERASE A 
would eliminate array A from the 

table. We can't have the versatil
ity of erasing any single array 
we want to, but we can erase 
any array if we are willing to 
erase all arrays below it in the 
array table. This means that if 

11 A• l :B• 2:C•3 : D• 4 ' I NITIALIZE VARIABLES 
21 POKE VAR PTR(B)-3 , 4+7 ' POKE AN EXTRA SKIPPI NC-OVE 

R 
DISTANCE ( THE REST OF B AND ALL OF C ) INTO 

B'S 
VAR I ABLE-TYPE BYTE 

31 PRI NT A,B, C, D ' PRINT THE RESULTS 
41 POKE VARPTR (A)+4 , 4 ' THE ONLY WAY TO REVERSE THE 

SKIP-QVER 8 IS NO LONGER ,,l , t, OR $ BECAUSE 
OF ITS 

I. D. ) 
51 PRINT A,B ,C ,D ' PRINT THE RESULT 

Program listing 3. The above could be used when running 
multiple programs which share only a section of the variable 
table. 

Announcing the most important utility ever 
introduced for the TRS-80* Modell and Model II-

ENHBASTM 
ENHBAS is an Enhanced Basic extension module, 
which loads at the top of BASIC, adding many com
mands and background tasks-
DOver 30 new commands added to your BASIC: 

•SORT -Multi· keying, multi· tagging array sort. Sorts thou· 
sands of items in mere seconds, all with one command! 

•JNAME Sexp-Use line labels along with line numbers in 
branching statements, as in assembly language, using the 
ENHBAS commands GTO and CSUB (special GOTO 
and GOSUB). For example: 

10 GTO "ENTER A LINE" 
20 REM UNE 10 IS THE SAME AS 'GOTO 30' 
30 JNAME "ENTER A LINE" : INPUT A$ 

How many times have you wanted to use variables to refer· 
ence line numbers? Now you can! GTO and CSUB allow 
variable expressions as operands, such as: GTO X +40 or 
CSUB (Y*I0)+30. 

•WHILE I WEND- New, structured programming loop 
construct. Makes for more logical program flow. 

· •EXEC I EVAL-Two new, extremely powerful functions! 
EVAL evaluates an algebraic expression in string form: 
AS = ~x + 2" : Y = EV AL A$ would result in Y being set 
equal to the algebraic expression X + 2. With EVAL, you 
can manipulate complex functions in string form, and then 
execute them. 
EXEC executes a string expression as if it were a BASIC 
program line! For example: 
AS = "PRINT X" : X = 4 : EXEC A$ would result in a 4 
printed on the screen (that is execution of the BASIC 
statement '"PRINT Xl . With EXEC, your computer can 
write its own programs and execute them! 

eCALL- Pass control to machine language sub-routines at 
any address, passing parameters both ways. 

eCLM I PAGE-Set up automatic _page roll·over and other 
line printer functions from BASIC . 

•All these and many more! · 

Din addition to the above commands, Model I 
ENHBAS contains vector graphics and drawing 
commands. Model II ENHBAS has many func
tions suited to business programming- ISAM file 
handling commands, RS-232 access, and many 
more; along with several Model I BASIC com
mands left out of Model II (PEEK, POKE, etc .). 

DENHBAS includes many background utilities: 
•V~·select cursor •Short-entry commands 
•Key click (Shift-letter) 
•2-tone beep on error •Real Control keys 
•Automatic lower-ca.e eOne-letter commands 
•Automatic debounce •Formatted USTing 

ENHBAS is available for: 
16K Model 1- Level·ll Tape ... . ............. . . .... $39.95 
32K Model I Disk . .............................. $39.95 
32K Model II ... . . . . . .... . . . ... . . .............. . $99.95 

Other software: 
CSG PILOT -Disk·based, high level language. Fast! 

32K Modell Disk ........... ...... .. . . _._ ...... $59.95 
Z-EMULATOR-Executes assembly language program lines 

16K Model l-level·ll Tape I 32K Model l Disk .. _ $29.95 
ENHCOMP- Integer subset BASIC compiler. Full graphics and 
unlimited length variables. Written in machine·language-fast! 

32K Modell Disk . . .... ..... _ ... _ .. . ........... $24.95 
ABBREV-Level·l abbreviations in LeveiWDisk BASIC. 

16K Modei i- Level·ll Tape I 16K Model l Disk . . . $24.95 

'TRS-aO IS a reg151ered :radernark of Radoo Shack. a Tandy Co 

The Comsoft Group 
6008 N.Keystone Ave .. Dept. 80. Indianapolis, IN 46220 

(317) 257-3227 .... -'65 
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ADVANCED BUSINESS 
SOFnNAREFORTHETR~ 

(N- Avalleble 'or Model II A1eot 
"IIORIICMTING "llllaKANALYSI8 •U.S.IUCROIIODIIL 

H you're Hrioul about Improving your buai!WSI with a 
computer, why not uae the beat bualnNI planning 
10ftware available? Or. David M. Chereb hal made the 
moat powerful and succeaatul buli~WU analytical 
techniques available to micro computer usera. 

All programa lilted below are In Bulc, for 32 K (or 
more) dlak baaed TR5-80 ayatema. 

IIUSINUS PUNNING PACKAGE for IIORECMTING 
All Integrated aet of forecasting programa to handle a 
variety of bualneaa forecaatlng needa from Trend 
Analyala to Advanced Multiple Regreaaion(1 00 pg. User 
Manual) MOD I $g9. MOO II $199. 

INVESTMENT IIIISK ANALYSIS· The maJor Ingredient 
in any lnveatment Ia uncertainty. Thla program accounta 
for coat ctlangea. lhlftlng revenue at,...ma and lntereat 
rate fluc:tuatlona. Now you can manage rlak. (35 pg. Uaer 
Manual) MOO I lg9. MOD II 1199. 

U.S. SIMULATION IIODIIL · Knowing where the 
economy Ia going and how It reacta to government flacal 
and monetary actlona can HVe you a lot of money. Thlala 
a~ oriented economic altuatlon model contructec:l to 
profHIIonal standardl (SO pg. Uaer Manual) MOD I 
1199. MOO II 1299. 

To order CALL 714/893-8053 or write to APPLIED 
ECONOMIC ANALYSIS, 4005 Locust Ave., Long Beach, 
CA90807. 

Our new program 
package for the 

TRS .. so .. 
sounds terrific. 

So does the price. 
~ ~ looi c:i programs with sound that 

a~ wonh about a dollar. Trou~ is., thfoy cost a 
k. more. 

But at Basics&. ~ ~·~ jU5l devdoped 
Microcosm lll, 20 prograiM with sound -CKh 
just as good as our competition's $15 and $20 pro
graiM- for $24.95. That's a 20-program ~ 
for $24.95. 

It includes MPinball," rq>let~ with riflli~ 
bonU5C5, spinnen, bu= and flippers; torpedo
fin~ "Submari~M that ccplodes with undawater 
excitnnent; and the right/~ buzm- in Ml...ong 
Division" teaches step by step. 

At Basics &. Be-yond ~ undencomi our 
point that mast other program paclciiFI !Itt com'· 

priced with Microcosm I and Microcosm U, $19.95 
each. Now a k. c:i peopk will stan haul~ about 
our third pack¥ and stop~ to high price. 

You see, it's not that our program paclc95 
fort~ lRS~TM microcomputer are so cheap. 
It's just that thcin att so expmsi~. 

BASICS & BEYOND, INC. 
Baa IO• .......... N.Y. 1050l•Orc:aii914-Ml·ZJU ,...49 

,.._d-...SVIoa ......... 
Noclwwtfor poooapor ........ N.Y . ........_add" ... _. 

1115-110 II a Indo-" ol tho R..tlo !hdt dl.-ol~ Corp. 
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SCLS 
11 CLEAR1 

PRIIIT"PRESBII'l' TOP OF BASIC RAil I 0 I 

PEEl(16S61)+PEEl(l6S62)*2S6: 
PRIIIT"PRESENT BO 

TTOII or STRING STORACE SPACE 1 "1 
PEEl(16S 

44)+PEEl(16S4Sl*2S6 • 
PRIIIT"MOONT or FREE STRIN 

C SPACE 1°1FRE(A$) 
11 ' CLEAR OLD STRINGS AND PRINT PRESENT POINTER CONDIT 

lOllS 
21 INPUT "IIUIUIER IN 'CLEAR N' STATEIIENT" 1N : 

CLEAR N 
' INPUT AND CLEAR DESIRED AMOUNT OF STRING 

sro 
RACE SPACE 

ll INPUT "NEW TOP or BASIC RAR ('KEAORY SIZE ' + 2l"IKSI 

POlE 16S62 , INT(NS/2S6) 1 POlE 16S61 , NS-INT 
(NS/2S6) *2S6 

' INPUT AND SET NEW TOP OF BASIC R 
All 

41 PRINT 1 C0'1"' 11 ' PRINT OUT RESULTS AND RESTART EXP 
ERIIIENT-

EXIT PROCRAN VIA <BREAl> lEY . 

... . .... ,.,....41 
• eiiOwa the 1110111....,. c;omplele "-ion~ to CLEAR llring ltofllge IC)eee. 

without loelng eny ~ 
note: ClEARed apece. of caurwe, rnuet not a.er~ap the veMble -(not be too 

large), and must not be too small to handle pr ... nt atri"1jvarlalllel. ill hey are 
OHired Intact. The programmer may Mlec:tlvely aave only simple varlablaa (II 

an array Ia to be r•DtM-Ioned). Of may aave bolllalmple variabl .. and array 
varlabiH 

• - pointer~: 
L Simple Ylfllblea only. G06U6 eo300 
b. Simple ~ and array8: GOSUB !!03150 

• reetor. poinlen: 
L Simple ~ only. GOSUB 50325 
b. simple~ and arraya: GOSU8 50375 

e note: Read llrlt Item under "Speclllcatlona" IO< cautiOn during UM. 
• No ,_ varlablel may be lntrocluced (nor any old varlabiM ,.I ntroduc:ed alter 

the CLEAR or ClEAR N) before the polnter-feetor. GOSUB Ia medal! ! 
• You may. r-. UM In •nr•rrr your exlatlng old varlablle beiO<ethe CLEAR 

or CLEAR N Ia made. 

Program Listing 4. The above illustrates bow to reserve high 
memory after the "MEMORY SIZE?" question has been an
swered. 

the order of array Initialization Is 
A, B, C, and array B Is erased, 

both B and C will be erased. 
First, compute VARPTR (first 

element ol array, such as 8(0,0)) 

- 6- 2* (the number of dimen
sions, in this case, 2). The 8 r~ 
resents the array identification 

bytes, and the 2' (number of 

dimensions) represents the 
number of elements In dimen· 
sion words In the array header. 
In a 32K RAM or 48K RAM sys

tem, the VARPTR function will 
return a negative value If the ar· 

ray Is In the above 16K RAM 

area, and you must convert It to 
the actual address by adding 

65536 to it. Load this number (In 
two-byte binary format) into the 

bottom of array table pointer at 
locations 16637-16638. If you 

wish to erase all t'he arrays and 

keep the simple variables, sim
ply POKE the value of the top of 

array-table pointer Into the bot· 

tom-of-erray-table pointer. 

Simple ·variables can be 

erased by repositioning the top

of-array-table pointer and set· 
tlng the bottom-of-array-table 

pointer equal to the top-of-array
table pointer, to maintain a valid 

array table thereby erasing any 
arrays. 

Program Listing 4 demon

strates the method used to 
CLEAR string storage space 
without losing variables. The old 
variable tabla pointer values are 

stored in memory (POKEd into 

the first program line) and later 

restored to the pointers. 
By manipulating the DATA 

pointer a program can use multi· 

pie Independent data flies. Let N 

be the number of flies and X be 

one of the files. 
Program Listing 5 uses an 

N•2 BASIC array to store the 



RESTORE X position and the 

current REENTER X position in 
the program's data . The 
RESTORE X position is set dur
ing an initialization GOSUB 
which tells the subroutine to 
scan for the beginning of the 
program line indicated by XP 
and store it in array element 
P( - CC,O). The REENTER X posi
tion is set to the RESTORE X po
sition during initialization, and 
from then on is set to BASIC's 

current data pointer whenever 
the selected file is changed. 

By manipulating several of 
the above pointers, the location 
in RAM from which BASIC be

gins to store a program can be 
changed. This involves moving 
the beginning of program point
er to a properly organized three
byte area in RAM and then posi
tioning the variable table point
ers to the appropriate RAM loca
tions. A properly organized area 

51311 ••••••••••• •• •••••••••••••••••••••••••••••••••••• ........ 
51311 '. VARI ABL E- POINTER SAVER SUBROUTINE 

51314 ••••••••••••••••••••••••••••••••••••••••••••••••• 

51319 ' 
SAVE SIMPLE VARIABLE POINTERS 

51311 POlEPEEl (l6 549)*256+PEEl (l6548)+7,PEEl( l6635 ): 

POlEPEEl(l6549 ) *256+PEEl ( l6548 ) +8, PEEl(l6636) 
58321 RETURN 
51325 ' RESTORE SI MPLE VARIABLE POINTERS 
51331 POlE16635 ,PEEK(PEEK(l6549)*256+PEEK(l6548)+7) : 

POKE16636,PEEK(PEEK(l6549)*256+PEEK(l6548)+8) 
51335 POKE16637,PEEK(l6635 ): 

POKE16638,PEEK(l6636 
) 

58341 RETURN 
5135 1 ' SAVE SIMPLE VARIABLE AND ARRAY POINTERS 
5135 5 GOSUB513U 
51361 POKEPEEK(l6549)*256+PEEK(l6548)+9,PEEK(l6637): 

POKEPEEK(l6549)*256+PEEK(l6548)+li , PEE K( l6638) 
58371 RETURN 
58375 ' RESTORE SIMPLE VARIABLE AND ARRAY POINTERS 
51381 GOSUB51325 
51385 POKE16637 ,PEEK(PEEK( l6549 ) *256 +PEEK(l65 48)+9): 

POKE16638 ,PEEK(PEEK(l6549) *256+PEEK(l6548 ) +11 ) 
51391 RETURN 

Speclflc8tloM 
~51 

• allows the programmer to use multiple, independent DATA fi les within a pro

gram 
• allows simple. fast switching between these files 
• uses simple Initialization procedures 

Uuge 

• pointe< Initialization IO< file X: 
a. Array P must be DiMensioned to at leu! a P(X, 1) size. 

b. X must be one 0< g<eater; file 0 is always Initialized to start at the fi rst line 

of a BASIC program. 
c. CC must lndicatll'tlle value - X (must be negative). 
d.XP must indicate the line numbe< where DATA file X begins; lor line 

numbe<s greate< than 32767, XP is nor converted to " signed" format-tO< 

line number 40000. XP = 40000. 
e. The program executes a GOSUB 50900. 

• Note that the lin•linding routine is written to conS8fVe rnemo<y, not IO< speed. 

• restO<ing the DATA pointer to the beginning of f i le X: 
a. CC must be 0. 
b. XP must equal X. 
c . The program executes a GOSUB 50900. 

• reentry to the point in file X where READing left off: 

a. CC must be I . 
b. XP must equal X. 
c . The program executes a GOSUB 50900. 

• Note that in lines 50930 and 50940, a sign conversion Is made on the PEEK 8d
dresses to allow operation on lines above the 18K RAM level- the .. + tee:l&• 
(Z1>3276X)'" s can be deleted irO<n the subroutine i i no lines are aboVe the 18K 

RAM level. 

Program Listing 5. This subroutine, because of its nature, 
uses no BASIC variables. It does, however, require that the 
first program line in the program-line 0-be a REMark state
ment (REM immediately after the 0) with at least eight spaces 
after the REM. Line 0 is where the variable-table pointers are 
temporarily stored and later retrieved from by this subroutine. 

This Weekend: T 
STIK R 

IT.... S 
··to your 8 

That's right! Esmart<'s VIOIET·STJK light pen has the TRS-«l CONNECTION 
lor LEVEL J & II. Your 4K to 48K TRs-to System will come alive under your 
VIOIET-STIK within minutesofitaarrival. That's because therearenoworesto 
solder or traces to cut. You're up and running as last as you can plug the 
interlace into your system's cassette EAR· jeck . CLOAO our custom LIGHT· 
WAVE demonstration software and RUN. And because the 1nterlace has a 
plug for your recor-. you won't have tO unplug 11 agAin wllenloading your 
other software tapes. The Interlace allows them to pess roght thru whenever 
you're not using the pen It's exclus.iw - switChed ttp .. des1gn means the pen's 
fieetrically 1sol1ted from your system when •t's not muse Just potnt & preu• 
It's thet simple. Plug. CLOAO and RUN. And have-got the software tor you 
to RUN with! Our demonstreHon tape incl udes a callbrahon program (used to 
adjust the eRrs t>rightness and contrast) plus STIK· T A C. TOE. AWARiand 
TOWERS. Two challangong games and a puule tha t w11J keep grownups and 
children St•k'•ng 11 to your TRS-80 tor hours And there are tnstruc ttons 
provided so you can begin writmg your own light pen programs ~llghtware) 
lor fun or profit (level II). Or. just sit back and enJOY our LIGHT ·WAVE Japes 
NCh month. Eamerk's unmatched comm•tment to hghtware can br•ng you up 
to five new games. puules, drills & educaho~t Qu•zes or s•mulattOns uch 
month. Our current L IGHT-WAVE releases are: 

LIGHT-PAK 2 - LIGHTPEG (4 peg-;ump puules) 
ENORUN (Oihello with a 'twist') 

(LEVEL JJ) LIFE9 (Conway's LIFE with mutations) 
Price: $19.95 (including postage& handling) 

LIGHT-PAK 3 - LITEGAMMON (Beckgammon you'll Stik with) 
(LEVEL II) STJKWUMPUS (Caves with a JinJe 'lite' ) 

MAZE MASTER (Maze after maze to pol<e thru) 
PRICE Stl.tl5 (including postage & handling) 

Or- yours now and - ·11 Include a tree copy ot FLASHBACK. Esmark's 
newslette< dedicated to the latest news tn hghtware applicatiOns And. don't 
forget to tell your friends. The VIOlET -STJK can also be ordered for use on 
most other mtcro systems using the followeng processor ctups 

11080 6800 6502 

All that's requtred is a standard ca-ne jeck leading to Ground and a 
rNdabNI lingle bit input port. Driver software is prov•ded along w tth 
instructions for writ•ng lightware applicahons. And tell your locet O.a~r that 
Esmarlt's got a Dealer package he won't want to miss out on Delivery 113 to 6 
-•from receipt ol your O<der. C:O.D.'s are $3.00 extra t>u t Will be shipped 
within two-s. All prices are F.O.B. Milhawaka . lnd1ana. lnd~ana residents 
add 4~ state sales tax. 

ALSO COMING FROM ESMARK: 

TRS-«l Printer Interlace (Cassette AUX·jack interface for all RS232 
pnnters. Includes LUST & LPRINT software) 

TRS-«l RS232 Communicattons Interlace (Makes your TRS-liO a full 
110 terminal to timesharing syatems the woOd over Giws you 
intelligent or dumt> terminal capet>i litieo at I tO or 300 BAUD. AlSO 
includes Printer Jnterfece aboVe willl 20 mA current loop & TTL-
110 options.) 

- TR$-80 is atredemarlt of the Tandy Corporation-

ESMARK :NCO:;:RATEO 
507t,<a B. McKINLEY HWY. MISHAWAKA. IN 46544 

(219) 255-3036 

0 

$62.95 
PLUS S1.50 

*ELECTRONIC SYSTEMS MARKETING POSTAGE & 

HANDLING 
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dldmal liP 
8Cicha(M) __., 

purpoM 

16384-16386 <IOOOH-4002H RST 08H jump vector 
16387-16389 .oo:!H-4005H RST 10H jump vector 
16390-163112 4008H-4006H RST 18H jump vector 
16393-16395 4009H-<400BH RST 20H jump vector 
16396-193118 <400CH- .woEH RST 28H jump vector; BREAK key jump vector 
16399-1&40 t <400FH-4011 H RST 30H jump vector 
16402- 16404 4012H-4014H RST 38H jump vector; interrupt mode 1 (FOC. 

RTC) jump vector 
11WJS-t6444 4038H-403CH ''old keyboard" image storage area 
1&445 4030H video characters/line mode storage (0 = 64, 

8·32) 
16526-18527 408EH-406FH USA JUMP transfer address 
16537 4099H most recent keyboard character 
1~16545 40AOH- 40A1H bottom of string storage area RAM minus one 
1~16547 40A2H- 40A3H current line number (line under execution) 
1~16549 40A4H- 40A5H beginning of BASIC program 
16551- 16562 40A7H- 40A8H uo buffer start position 
16554- 16556 40AAH-40ACH seed for random number generator 
16561- 16582 40B1H- 4082H top of BASIC-usable RAM r ·MEMOAY SIZE?" 

minus two) 
16596-16599 4006H-4007H lowest byte of the lowest string in the string 

area-1 
16600-16601 4008H-4009H loCation o f where BASIC Is currently reading a 

program 
16614- t6615 40E8H- 40E7H location of current statement under execution 
16616-16617 40E8H-40E9H current lowest location of BASIC's stack 
16620- t 8621 40ECH-40EOH " ." line number 
16633- t 11634 40F9H-40FAH top of simple variable table 
16635-16636 40FBH-40FCH top o f array table 
18637-16638 40FDH-40FEH bottom o f array table plus one 
111639-16640 40FFH- 4100H current location of BASIC's DATA pointer 
16641- 16666 4101H-411AH variable-type definition table 
16722-1~ 4152H-41A5H JUMPs to DISK BASIC routines 

Table 5. Numeric-Order Listing of RAM Areas 

~----· ...... c-.. " ......... 
"ICC 

·-SOFTWARE! 
Y esl QuaJity Software for the TRS-80" is DOw 
writtea A available. BCC is pleuecl to be able to 
preeeat 80IDe very fiDe 10ftware DOW with evea 
more available ill the very - future. Abo we 
develop custom deslped 10ftware for yoar 
every aeed. Write us for a FREE price quote. 

~ Fo"':,.·s~jt~';;'fhi;;_kBCC ~ 
( , MIL811WE eo l'todel I I 'T'M-eO 64k •tt:h • dr' l vee - e~.OO 
Thi s ts one of the ~M»et ~fvl .. utne 1.0.1 .,.t_ on t:he ..,.ket. 
This ~t- •lll k ...... aany .. 50,000 ent.rl- ln .ny crct.r you ctMaa.e. 
You .. ., yay ..,.t to k .... .,..... .,.t_ ln ..._ cr.._. but you n.ed 1-.le 
or Usttnes l n Zlpcode or~? MD prabl-! J\dt ..-. the ..,ctal f .. ture 
that bullH a file for prtnttne tn ltpcode cra.r . You .. Y yau only -.nt 
to print certain lebele? MD pr-1-! lltith our ...-:tal code .. lect.ton 
f .. ture yea., can .. teet the labels yau _,t to - · You .. Y the ~t 
Office .ante to -.... a • tlielt li~teode? No pr•l-. Your c.tly prabl- 1• 
to decide .t\ich .,. .. t fMture to try netlt. ____., -all of DW"' 

.att...-e ca... •tt.h a ___., ~k ...,-.,t-. Available for ttat.h T'flteDOe 
and ~ av-t.-. J .... t ..-cify ...,ich yau .-,t. . 

~For Supplies Think BCC ~ 
C > - "1-eo I'IIINTDI -.00 
This &a the print• you hav-e heard eo -.ach about! Thie Ad ... prepered 
..... ,. an " x ...eo pri nt• · The pri nt.,.. h- the folle~~line fHt\W' .. , 

MJu.teble Tractor F'...:l •idthe up to 10•. 
Tap of 'or•, Line , ... , • Online .,_ttana ... ..,. Qll"f/ C»> 
.-rtnte ,.,..._.., .,._.,Ice 
Di..,oaable P"rlnt tote.d! Thl• is a flrst ! 
........ 1 part. •tend.rtl 
.. , eo, lU ct\aretline plva .-.1\-.ced .-apht cs ...._ 
etc . etc. etc ! = [] Muter Cloarco Eap. Date 

aEJ 0 Vlsa Si.rnatwre 

Card N•------

ORDER NOW! NYS ruidenc. add 7'!0. 
I o( iCeml Ol'dored __ Totalamountond_d ___ (AII items muot be prepaid) 

Sourrut Consulting Corporation "'57 

21 Frlotndl\j Ad. SmithtOW'I. n Y. 11787 
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of RAM is one which makes BA- the program. This would cause 
SIC think that the beginning of a non-RESET able computer 
program pointer actually is at lockup. 
the beginning of any program, or The program may be changed 
the end of a program. In each in any way if the variable table Is 
case, the beginning of program above the program. BASIC will 
pointer would indicate the first not change the position of the 
byte of the appropriate program table unless enough lines are 
line's line pointer. The simplest entered so that the end of the 
way to position the variable ta- program is beyond the start of 
ble pointers is to execute a NEW the table. From that time on, the 
or CLOAD after positioning the table will be at the true end of 
program pointer. the program. 

The variable table can be re- This ability, along with an ex-
positioned anywhere in memo- tension of Program 4 to include 
ry. One need only change each the top of simple variable table 
of the variable table pointers so pointer, would allow editing of a 
that the simple variable table program without damage to the 
starts at the chosen position variable table. 
and all other pointers are in Multiple programs can reside 
proper relation to each other. independently In the computer's 
The top array table pointer, for memory at the same time. They 
instance, must indicate the next may have the same line num-
byte after the last simple vari- bers and the same or different 
able. A possible use of this is to variable tables. Each program 
set up a low memory byte-ori- could call the others with some 
en ted storage area (i.e. between POKE statements and a GOTO 
program and simple variables). statement (POKE a new begin-
No program lines can be added, ning-of-program pointer and 
deleted, or EDITed if the variable GOTO the desired line in the oth· 
table is in memory lower than er program). 

ANNOUNCES ITS: 

Telephone 
Scrambler 

Actual over-the-phone demonstration tapes of this 
prototype tactical security analog phone scrambler are 

now available for evaluation. Send $25 In check, MO. or 
bankcard . 

- - Unit price less than S I 000 

-- Est. availability: March 1981 

CRYPTtXT Corpordolu 

Security for: DATA COMMUNICAnoNS 
DATA STORAGE 
ANALOG COMMUNICATIONS 

,_,,.,...,., 
r.o. -azs ----.._,WAMIJS 



51911 ••••••••••••••••••••••••••••••••••••••••••••••••• ........ 
51911 •• -- DATA STAT!R!NT SELECTOR --

51914 ••••••••••••••••••••••••••••••••••••••••••••••••• ........ 
51919 • 
51911 ONSCN(CC)+1COT051951,51961 
51921 11•PE!l(16549) *256+P!!l(16548) : P(I,I)•Z1-1 : P(I,1) 

•U-1 
51931 IT-PE£1(11+3+65536*(11>32764 ) )*256+ 

PEEl 
(11+2+65536*(11 >32765)) 

51941 IPIT•XPTHENP(-CC,I) • Z1-1 : P(-cc,1 )•11-1 : RETURN 

ELS!I 1•P! !K(Z1+1+65536*(Z1 >32766 )) *256 

+PEEl(Zl+65536*(11>32767) I : 
IPU >ITBENC 

OT051931ELSEERROR5 
51951 P(XP,1)•P(XP,I) : IFXP• DPTB!NGOT051965 
51961 P(DP,1 )•PEEl (16641)*256+PE!l(l6639) 
51965 POKE16641,P(XP,l) / 256: 

POK!16639,P(XP,l)-IN 
T(P(XP,1) / 256)*256: 

DP• XP : RETURN 

Vaflalll. 

PoinlerQ(.F) 

V_.....Uet 

l'ulpoee 

Pointers lor MCh program DATA file X; 

FunctiOn 0 • real ore 10 file X. FunctiOn 1 • ,...ter lite X 
operatiOn Par-. during initializatiOn, incllcat• line 
number wtlera file at.na; during ,_,ore or ,...tar functiOna, 
indlcat" the lite numbar ttMif 
operation-type Indicator 
tndlcat• moat -tlite under uae 
polmer to beginning of currently examined ttne 
It ne number of currently examined line 

Program Listing 6. 

Run-Time Point .... 

Three run-time pointers have 

some effect on error handling, 
STOP, and "." line update. RAM 
locations 16600-16601 (4008H-
4009H) store the current posi
tion of exactly where BASIC Is 

reading from a program. This In

cludes command mode opera
tion (from 1/0 buffer). Locations 
16614-16615 (40E6H-40E7H) 

store the location of the begin

ning of the current statement 
under execution. This indicates 

either a colon lor a statement 
in the middle of a line or the OOH 
carriage return of the preceding 

line for a statement at the begin
ning of a line. This pointer also 
operates In the command mode. 
The current line number is 

stored at locations16546-16547 
(40A2H-40A3H). This IS an 

FFFFH for command mode. 

POKEing the first two of these 

pointers has no visible affect on 

program execution because 
they are continually updated. 
POKEing an Incorrect line num-

ber Into the current tine indica
tor will cause an Incorrect ERL 

and " ." line If an error occurs in 
the same line as the POKE. 

The "." line number is stored 

in locations 16620-16621 

(40ECH-40EOH). This is an 
FFFFH if there Is no valid "." 

line. 
Locations 16598-16599 

(4006H-40D7H) point to the lo

cation just below the lowest lo
cation of any string in the string 

storage area. This Is used to 
assign storage positions of 

strings assigned a new value so 
that no old strings are overwrit
ten and so that the stack Is not 

destroyed. Note that FRE(AS) is 
not determined by this pointer. 

Locat ions 16616-16617 
(40EBH-40E9H) appear to point 

to the present lowest location of 

the stack pointer that Is used for 
FOR-NEXT, GOSUB, etc. 

The RNO(X) seed number is 

stored at locations 16554-16556 
(40AAH-40ACH). At power-up, 

all three bytes are FFH or 

OOH .• 

CP/M~> ' - based Business Software for TR5-ao•2 computers on . . . 
. . . the fastest Mod·ll CP/M with the most features!!! 

• Over 610,000 bytes/disk 
• Downloading package included 
• 1,200 baud operation of serial 

printers without data lou 
• Single drive backup 
MOD-II CP/M . .... . ... . . .. .... $250.00 

• Mixed single/double density on any 
d 4 drives (even a 1-drive system) 

• Ultra·fut disk operation 
• Emulation of cursor addressing fDf 

any of several "dumb" CRTs 
MOD-I CP/M .. .. . ........ .... . S 150.00 

e Auto-LF printer support & ASCII 
top-of·fOfm software (LPIII) 

• Supplemental document describong 
our implementation 

• User-settable function keys 
C8ASIC2•3 (Mod I or ll) .. .. .. .. $110.00 

The following software for Mod·ll CP/M only unless otherwise stated (*·requires CBASIC2): 
AM/COBOL_.- Only COBOL for CP/ M with alternate keys (multi- MAGIC WAND-5 - Full-feature word processing, true proportionai 
keyiSAM).CRTscreenhandling, interactivedebuo.ZBOcode,and spacing, file merging, and use of full-screen editor lor source 
the most useful Level 2 features. Compatible with Tandy's programs or data .. .. •.. •.. • .. . .. . .. .. .. . .. . .. ... . . .. . .. . $400.00 
COBOL-tlut runs t .. tert . . ... .... . .. . .. . . . . ...... . •. . . $495.00 RPA(Residential Property Analysis)- Analyzes incomeandexpense. 
PMS (Property Management System) - Interactive, menu-driven financing, taxes. inflation and depreciation on home .. condo. or 
system includes full G/ l , budgeting, cash j\XIrnal, delinquency apartments over a user-selectable tome: Shows payoff •n terms of 
list, tenant activity/ rent roll. complete audit trail and reports ROI. Cap rate, cash-on-cash. Amortozatoon schedules and • 
on vacancies, lost rent, and vendors .. . . . .... ....... . $650.00" worksheet .. : · .. · .... .... .. .. · .. · .. .. · .... · · ·- · · .. · · · ·- · · $300.00. 

demo disk & manual .. . . . . . . . . . . . . . . . . . . . . . . . . . 75 00• demo dosk & manu~l ....... .. .... :.. . .. .. .. . . .. . .. . 35.00 
. . . · ABC (Rent/Buy Companson)- Sales or onvestment tool to compare 

APH (Automated ~a~oent Hostory) • General-purpose ~u~stoon- renting and savings account investment v!:. purchasing a particular 
askong, answer-prontong system fu~noshet:_se~~mon~~t;~~ property . . . ....... . . . . • . ... . ... . .. . . . . ... . ...... . . , ...... $250.00" 
revoew-of-systemsgeneral patoent hostory( I a • . · · * demo disk & manual . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.00" 

Osborne & Assoc. CBASIC source programs (Mod-I also): 
,._yroll w/Coat Accounting . .. . .. .... . . .. .. .. .. . •... . . S250.oo• O.neral ledger w/Cash Journal .. . ... ......... . . . .. ... $250.00" 
Aceta. Peyeble/Accta. AeceiYabt. .. . . .. ... . ..• . . .. $250.00* O&A CBASIC Books (eL) ... . . . .. ..... . . ....... -.. --- . . .. S 20.00 

\bbiJiim• 15 media: (Oty. 100 prices) 
5V•" single density .. . ..• . . . .. . .. .. •. . •• . .• . ... .. .. . . • S2.50 ea. 
8" certified double density . • .. .. . .•. . . .. •• .. .. . ... . . . $4.00 eL 

8" single density .. . .. .. ..... . . . . .. .... . ... . . . .. . .. . .. .. S 3.00 ea. 
450' tape cartridges .. .. . . . . ... . ....... .. . . ............ $20.00 ea. 

~~~l!!~L~ L!-~lS~ ~~ ~ 
6041 Newman Ave, Suite 208 IS 
Huntington Beach. CA 92647 
(714) 848·1922 

Registered trademark of: 
• 1 O~ltal Research 
•2randy Corp. 
•Jcomp~er Systems, Inc. 
e4Ryan·McFarland Corp. 
• 5Small Busineu Applications. Inc. 
.evefbatim Corp. 

~ Distributed in U.K. by: 
lJ'\J Microcomputer Applications ltd. 

11. Riverside Court. 
Caversham. Reading, England 

TEL: 10734) 470425 
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TECHNIQUE 

Avoid 
the vagueness of line numbers; use mnemonics for BASIC function calls. 

Now it's Time for. • • 

Name That Routine 
David Cornell 
335 Parks/de Rd. 
Harrington Park, NJ 07640 

BASIC Is convenient, easy to 
learn and presents few 

problems when programs are 
small. However, as programs 

become large, some structural 
features are capable of driving 
one berserk. At the top of this 
list are line numbers. 

The problem is that line num
bers, while helpful in editing, 
give no indication of the line's 
function. "GOSUB 1000" can be 
anything. Line 47306 can be any
thing. Renumber the program 
and it's something else. Trying 
to understand or debug pub
lished programs is particularly 
maddening. One is constantly 
confronted by statements such 
as: 

100 ON X GOSUB 1000. 2000. 3000, 40600 

all of which can be anything. 
A better system assigns a 

mnemonic, or label, to a routine 
which describes its function. 
The above example might then 
look something like this: 

100 ON X GOSUB ADO ENTRY, FIND 
ENTRY, CHANGE ENTRY. DELETE 

ENTRY 

Coritl1\llnds and Syntax 

The program offered here, 
called Label, allows statements 

to be entered just this way. In 
the above example, "ADD EN
TRY", " FIND ENTRY", etc. are 
names, or "labels" for routines. 
The label describes the function 
of the routine and makes It easi
er to both write the program, and 
to understand how the program 
functions when reading the 
listing. 

BASIC programs created us
ing Label will run as written, or 
may be used as source pro
grams to create "object" pro
grams in standard TRS-80 BA
SIC. 

The commands and syntax of 
Label evolved from what I then 
considered standard BASIC pro
gramming procedures. While 
writing BASIC programs, I had 
made separate, handwritten 
lists of where routines were lo
cated. If a routine was to be 
called, Its line number was 
looked up. If something crashed 
in the sort routine, its line num
ber was looked up again, so that 
the routine could be found and 
edited. When a program was re
numbered to make room for ad
ditional lines, routines had to 
found all over again, and a new 
list made. 

All this was a minor inconve
nience with small programs. 
However, programs do tend to 
grow (and grow and grow ... ). 
The result usually was a combi
nation of scratch paper and ag
gravation, especially when I re
minded myself that buying a 
computer was supposed to put 
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an end to paperwork! 
REM statements helped, of 

course; I began to include a 
REM which identified a routine. 
A sort routine, for example, at 
line 100 might be preceded by: 

95 REM· SORT 

The asterisk(') was easier to 
spot as it zipped by on screen. 
But such a method was all the 
more annoying because keep
ing track of routine locations is 
the sort of thing that a computer 
can do better. 

For me, the annoyance got to 
be too much. 

I began to write a machine 
language program that 
searched the BASIC program for 
lines beginning with "REM*", 
compared strings, with a GOTO 
the following line if a match was 
found. Then I added GOSUB to 
the list of possibilities. Later the 
REM was dropped. Then I added 
ON, and so forth. 

Now, with Label, I can call a 
sort routine by entering GOSUB 
SORT in the BASIC program. To 
find out where the sort routine Is 
located, just enter FIND SORT. 
It's a big Improvement. Label 
fits into low memory, thus avoid
ing conflict with most other ma
chine language routines. The 
initialization routines then move 
the BASIC program above La
bel. This can create some prob
lems with software that as
sumes BASIC will always start 
at the same address. 

In Program Listing 1, Label is 

assembled at 17129, low memo
ry on a non-disk TRS-80 system. 
It can, of course, be assembled 
to fit anywhere. The complete 
version, available from Instant 
Software, Peterborough, NH, in
cludes a loader that calculates 
the lowest available memory, re
solves all specific memory refer
ences, and loads the program 
down. All this makes Label 
memory Independent. 

Taking Control from BASIC 

If TRS-80 BASIC were in RAM, 
this whole thing would be a lot 
simpler and a lot shorter. For
tunately, at various points, 
BASIC does make calls to re
served RAM locations. By sub
stituting a JUMP or CALL, con
trol can be taken from BASIC. To 
do this, a JUMP command is 
simply exchanged with the 
original BASIC command, sav
ing that original command for 
later execution. 

Label makes use of two RAM 
locations in this manner. In the 
command mode, Label exam
ines each entry, substituting a 
token for each reserved word it 
finds. Before execution, how
ever, a CALL is made to RAM at 
location 41B2. At this point a 
check can be made for com
mands recognized by Label or 
any user program. In fact, any 
number of programs can be con
nected, control passing from 
one to the other, and returning 
to BASIC if nothing is recog
nized. 

At run time, and before each 



line is interpreted by BASIC, a 
keyboard scan routine Is called 
to check for BREAK or SHIFT@. 
This routine has a RAM call to 
41C4. 1f the return address is the 
line interpreter in ROM, 1D21, 
control is taken from the normal 
BASIC process by substituting a 
return address in the stack. 

Examples are usually more 
helpful than explanations. Table 
1 shows a group of routines that 
might be used as the starting 
point for an address book pro
gram (possibly poorly con
ceived, In this case). This side
by-side comparison of the 
" source" and " object" pro
grams should help clarify 
Label's main reason for exist
ence. 

Note that as long as Label Is 
in place, the source program will 
run as written, but that the use 
of labels In place of line num
bers makes the function of the 
program and the routines ob
vious. 

Using L•bel 

Label can also be used as a 
kind of operating system. It is 
composed of small, callable rou
tines that combine to form 
blocks of functions. These in 
turn combine to form larger 

blocks. Because these routines 
are not sequential and may be 
accessed at random by a ma
chine language CALL, they can 
easi ly be incorporated into other 
programs or routines. 

As an example, Label uses an 
asterisk (•) to identify BASIC 
lines with target labels. You may 
wish to write a program similar 
to Label that uses "%" to iden
tify lines, or you may need to 
find a line that begins with a 
specified character. The rou
tines in Label are available for 
that purpose. Consulting the 
listing, you will see that the rou
tine that searches the BASIC 
program for a target label is 
called FNDKEY. 

Each line of Program Listing 1 
explains Its own function. Exam
Ining the listing will show you 
how to use the Z-80 registers on 
entry to a routine, and what val
ues will be returned. Table 2 de
fines all of Label's routines. 

Syntu 

An • at the start of a line iden
tifies a label. The character 
string following the • is the 
name (I.e., label) of the routine 
that begins on the following line 
of the program. 

Figure 1 

MARK GORDON 
COMPUTERS 

.... uo 

DIVISION OF MARK GORDON ASSOCIATES. INC. 
P.O. Bo• 77. Chorleslown. MA 02129 

1617) 491 -750S 

COMPUTERS 
Atari 800 WI 6K . .. .. . ......... ... . ...... . . 799.00 
Level ·ll 16K Sy~tem 659.00 
Model· II 6 4K Sy~tem )499.00 

16K Model Ill . . ......... . .. .. ... . . . . • . 859.00 

DISK DRIVES 
40Track 5 ' • inch d r i ve )14.00 

80 Track 5 1/• .... .... . . . . .. . . •.. . .... .•.. ... 544.00 
4 Di~k Dro ve Cable )9.00 

PRINTERS 
Centronic~ 7 30 599.00 

Epson MX808 . ... ..... .. . . ... . . . . .•....... . 499.00 
Cemronic ~ 7 3 7 .... .. . . 849.00 

Okldata Mlcrol lne 83 . .. ... .. . • . . ..... • ... 1044.00 
Integral Data 440G 999.00 
NEC 55 10 w -tractor . . . Z679.00 

Okldata M icro line 80 ..... . ..... ... .... ... ..... .. ..... .. . 599.00 

Diablo 630 .................. . ...... . ..... Z495.00 

MISC HARDWARE 
Expan~1on ont TR S-80(0k) 

Novat ion Cat modem 
16 K M em o ry Ku 

Leedex M o n1t0r 
Pr inter Cable f or above 
ISO-2 l ~o lator 

AC LINE fiL HR 

STORAGE MEDIA 
Verbatim -box I 0 -5 ' • 

Memorex-bo x 10-5 ' • 
Pla~t i C Storage Bo x 

OPERATING SYSTEMS 

149.00 

159.00 

41.99 
109.00 
49.00 

54.00 
14.00 

15.00 
ll .OO 

5.00 

NEW DOS b y APPARAT INC 49.00 
NEWDOS + by APPARAT INC 99.00 
MMS FORTH DI SKETTE -PRIMER 79.95 
NEWDOS 80 . . .. . . . ... .. . . ........ . . .. ..... 149.00 

DISKETTE TRS-80 • 
BUSINESS SOFTWARE BY SBSG 

Free enhancement ~ "nd upgr ,.de~ to reg 1~te r ed owner ~ for 

the c ost o f med 1" " nd m"1l1ng 30 d"Y free te lepho ne sup
port User reference on request 

Ful ly In terac t i ve Account ong P.-ck .. ge . Gener " l Ledger . 
Accounts P"y" b le . Acco unts llece1v"ble "nd P" yro l l 
Report Gener,.t ong 

Com plete P" ck,ge (requore' 3 o r 4 droves) 
lnd1v1du" l Module~ (requores l or 3 drove ' ) 

Invento ry II { r equ~res l or 3 drove~ ) 

M"1hng L1s1 N" me P.. Address II 
( requ~res l droves) 

In telligent T .. rmon" l System 5 T -80 Il l 
The ElectriC Pencil fr om M ICh .. el Shr .. yer 
f 1le M .. n,.gemenr System 

FINE PAINT 

1475.00 
Sll5.00 
s 99.00 

S IZ9.00 
Sl50.00 

Sl50.00 
s 49.00 

TRS·80 •s a Ti ndY COfPOtallon lfademarlr. Use of at>ove ope ratu·~g sys 
tems may teQu•re the use o t RadiO Snack. TRS-DOS RadtO Stlack 

eQu•oment subtec t to ttte w•ll and wh•m o t Rad•o Shack 
OAOEAING INFORMATION 

We accept V•sa and M astercharge We will stup C 0 0 cert •l •ed cnect.. 
Of money orders o nly Massachusett s res•dents add ~ percent sales ta• 

To "'oer call loll-lree 1-800-343·5206 
For •ntormauon c atl 61 7-491 -7505 

The Company cannot be liatMe for pc-toriel Of rypoeraphical iNCCUf'Kies. 

80 Microcomputing, December 1980 • 181 



For example: 

!lO • MENU 
eo INPUT "CMD";CS 

100 GOSU6 PUT IN ARRAY 
110 OOTO MENU 

!!00 ' PUT IN ARRAY 
510 N • N + 1 
520 AIN!•X 
530 RETURN 

MENU Is the name of the rou
tine beginning at line 60; like
wise, PUT IN ARRAY Is the label 
for the routine beginning at line 
510. 

After entering BASIC (the 
command word, not the lan
guage), Label replaces all labels 
which are the Object of GOTO, 
GOSUB, etc., with line numbers. 

Source Program 
WIU Run aa WriHen 

10 REM THIS IS A DEMO FOR LABEL 
100CLS 
110 ' MENU 
120 PRINT " 1. NEW ENTRY" 
130 PRINT "2. LIST ENTRIES" 
140 PRINT 
150 INPUT X: CLS 

For example: 

BASIC(enle<) 

!lO 'MENU 
eo INfi\1T "CM D" ;CS 

100 OOSUB 510 
110 GOTOeo 

!!00 ' PUT IN ARRAY 
510 N•N+ 1 

The command BASIC has two 
additional "switches," DELETE 
and REM. By entering BASIC 
DELETE, lines 50 and 500 (the 
lines with the label Identifier *) 

are deleted. 
Entering BASIC REM 

changes lines 50 and 500 to 
REM statements. The command 
DELETE LINE REM deletes all 
lines which begin with REM. 

The command LIST ROUT 
lists all label lines, Identifying 
all your routines: 

LIST ROUT (entel) 
!lO ' MENU 
!!00 ' PUT IN ARRAY 
READY 
>_ 

If labels are present in IF· 
THEN-ELSE statements, the 
commands GOTO and GOSUB 
must be used: 

100 IF X • 1 OOTO PUT IN ARRAY ELSE 
GOTO GET FROM ARRAY 

200 IF X • 2 THEN GOTO INPUT 
AOOAESS 

The line: 100 IF X= 1 THEN 
PUT IN ARRAY will not w()(l(. 
Numbers and labels can be 
mixed as In the following line. 

11!50 ON X GOSUB DEC/FRAC, 200, 
DISPUY RESULT 

While Label Is operating, all 
lines beginning with the label 
Identifier will be treated as REM 
statements, meaning they will 
be Ignored by the BASIC pro. 
gram. 

A valid label is any character 
string which does not begin with 
a number or delimiter. The de
limiters are the colon, the com
ma or a zero byte (not ASCII 0). 

Delimiters Indicate the end of 
the label and, obviously, may 
not be used as part of the label. 

Labels can be any length con
sistent with BASIC (255 charac· 
ters maximum), thus permitting 
detailed descriptive names to be 
used In your program develop-

After Comm.nd 
Beale Rem 

After Command 
Baalc Delete 

10 REM THIS IS A DEMO FOA LABEL 
100CLS 
110 REM MENU 
120 PAINT "1 . NEW ENTRY" 
130 PRINT " 2. LIST ENTRYS" 
140 PRINT 
150 INPUT X: CLS 

10 REM THIS IS A DEMO FOR LABEL 
100CLS 
120 PRINT " 1. NEW ENTRY" 
130 PRINT " 2. LIST ENTRYS .. 
140 PRINT 
150 INPUT X: CLS 
160 ON X QOSUB 1110.250 
170GOTO 120 

160 ON X GOSUB NEW ENTRY. UST ENTRIES 
170 GOTO MENU 

160 ON X QOSUB 1110,250 
170GOTO 120 
1eo REM NEW ENTRY 
1110 GOSUB 310 

190 GOSUB 310 
200 GOSUB 340 

1eo ' NEW ENTRY 
1110 GOSUB INPUT NAME 
200 GOSUB INPUT ADDRESS 
210 GOSUB APPROVE ENTRY 
220 IF X$ = " Y" GOSUB PUT IN ARIRAY 
230 RETURN 
240 ' LIST ENTRIES 
250 GOSUB HEADING 
260 FOR E = 1 TO EN 
270 GOSUB PRINT ENTRY 
280 NEXT 
290 RETURN 
300 ' INPUT NAME 
310 INPUT "NAME ":NAS 
320 RETURN 
330 ' INPUT ADORESS 
340 INPUT "ADORESS ";AO$ 
350 RETURN 
360' PUT IN ARRAY 
370 EN = EN+ 1 
380 BS(EN.OI = NAS: 

BS(EN.1) = AO$ 
390 RIETURN 
400 ' HEADING 
410 PAINT "NAME","AOORESS" 
~RIETURN 

430 ' PRINT ENTRY 
440 NAS = IIS(E.O): PRINT NAS. 
450 AO$ = IIS(E,1): PRINT AO$ 
460 RIETURN 
470' APPROVE ENTRY 
460CLS 
490 GOSUB HEADING 
500 PRINT: PRINT NA$. AO$ 
510 ' Af'PROVE 
520 PRINT: PRINT 
530 • APPROVE 1 
540 PRINT" IS THIS CORRECT YIN" 
5!lO XS = INKEYS: 

IF X$ " "IHENS!lO 
560 IF (X$= ·y· OR X$"' "Nl RIETURN 

ELSE GOTO APPROVE1 

570 END 
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200 GOSUB 340 
210 GOSU8 460 
220 IF X$a"Y" GOSUB 310 
230 RETURN 
240 REM UST ENTRYS 
250 GOSUB 410 
260 FOR E = 1 TO EN 
270 GOSUB 440 
280 NEXT 
290 RETURN 
300 REM INPUT NAME 
310 INPUT "NAME ";NAS 
320 RIETURN 
330 REM INPUT ADDRESS 
340 INPUT "AOORESS " ;AO$ 
350 RIETURN 
360 REM PUT IN ARRAY 
370 EN • EN+ 1 
360 BS(EN,O) • NA$: 

BS(EN.1) = ADS 
3110 RETURN 
400 REM HEADING 
410 PAINT "NAME","ADORESS" 
~RETURN 

430 RIEM PRINT ENTRY 
440 HAS= BS(E.OI: PAINT HAS. 
4!lO ADS • BS(E,1): PRINT AO$ 
460RETURN 
470 REM APPROVE ENTRY 
460CLS 
4110 GOSUB 410 
5UO PRINT: PRINT NA$. AO$ 
~10 REM APPROVE 
520 PRINT: PRINT 
530 REM APPROVE 1 
540 PRINT" IS THIS CORRECT YIN" 
5!lO X$ • 1NKEYS: 

IF X$ • ""THENS!lO 
54!0 IF (XS • "Y" OR X$ = " N") RIETURN 

ELSE GOTO 540 

570 END 

210 GOSUB 460 
220 IF XS- "Y" GOSUB 310 
230RETURN 
250 QOSU8 410 
260 FOR E • 1 TO EN 
270 GOSUB 440 
280 NEXT 
290 RETURN 
310 INPUT "NAME ";NAS 
320 RETURN 
340 INPUT " AOORESS " ;AO$ 
350RETURN 
370 EN • EN + 1 
380 IIS(EN.Ol• NA$: 

IIS(EN.11 • ADS 
3110 RETURN 
410 PRINT " NAME' ',"AOORESS' ' 
420 RETURN 
440 NA$ a B$(E.O); PRINT NA$, 
4!lO ADS • BS(E,1): PRINT ADS 
460 RETURN 
460 CLS 
4110 GOSUB 410 
500 PRINT: PRINT NA$. ADS 
520 PRINT:PRINT 
540 PRINT" IS THIS CORRECT YIN" 
550 X$= IN KEYS: 

IF X$ • " " THENS!lO 
560 IF (X$= "Y" OR X$ • " N" ) RIETURN 

ELSE GOTO 540 
~70 ENO 

Table 1 



--ONE CALL! BHOPPINB FOR THE TRB-80* --
-- ALL! yoUR HARp/SOFTWARE NEEpB NOW! --

PARTIAL SOFTWARE LISTINa 

m.• MilO 
MIIIITD._ 
INC£ IAT1W 
L£YEL rv -..res 
TYPIIII I. II 
I MIDI 
IWDIT 
STM 00 3.4 
IOIITM 
POIIM. FIIMIG 
r:m~m 
1.ML I E.IICAT£1 
FIIIM. AmOACII 
KYP 
KYP-232 
IIEIUIIP 
III£F 
J:l 
ltilsm111 
1110 ... 
UO III.T 
IIIYAIOI + 
oatMTD III.AII 
mrm •1111 
IIICIO-ft.Y 
IIITCIIOGI F'00T1ALL 
TIOII I 
-2.2 
Rl 
DISk IIIIECTIIIY 
IIIIL LISTER 2 
TMWTDIIY II 

7.tsc 
9.tsc 

14.9511 
14.9511 
11.tsc 
14.tsc 
:s4.9Sd 
14.tsc 
•. .sc 
'· 9511 7.tsc 

19.9511 
15.00c 
7.tsc 

14.tsc 
24.tsc 
7.tsc 

2'.tsc 
24.tsc 
MSc •. .sc 
9.tsc 

24.tsc 
24.tsc 
19.9511 
14.tsc 
14.tsc 
7.tsc 
9.tsc 

2S.tob 
2'.9511 
24.tsc 
14.9Sd 
79.tsc 

149.00d 

IAIIC COifll.£11 
AIH Ill C~ ll 
AIH Ill C~ Ill 
CALCS 
tMI 
LIIE I'IIIIITU 
IAIIC TOIUIT 
LIIIIART I 00 
WC' I'DCIL ISO.~ 
AIIIIOID IIIII 
AIR Mil 
MICAlE 
11111-2 
11111-21 
IIIII E.DCATDII 
ICY-I 2.2 
ltlllll 
TitS FDIIIIITTER 

~~~ 
lATTER-II 
'IIKER PET[ 
FAST-
LMIU 'IIKER 
ETCI+-10 
STMFUET 011101 
IMIIIIII 111111 
mtl.£ IJ APSIIAI 
DATmllll(l If m 
IIILIIC'I TIIIO 
II£ICtl II£ IIEL 
lEW Ill£ IIAIIIU II 
IIIIOIYS IISAISEit.ER 

195.95 
... 9Sd 
H.9Sd 
24.9Sd 
49.95c 
24.95c 
IUO 49.nc 

lOO.OOc 
9.tsc ,,nc 
9.95c 

26.9Sd 
H.9Sd 
MSc 
9.tsc 

39.9Sd 
14.95 
19.95c 
19. 95c 
2'. 9511 
IMSb 
1o.nc 
l1.95c 
19.& 
l1.95c 
l1.95c 
IUS. 
19.& 
24.9511 
14.9Sb 
14.9511 
24.9511 
24.9511 
19.95c 

SYSTEII MY£118 
Tllll TM 
DISK UTILTY 
P18SKIII 
IAIIITD 
PIML 
ATEIIII 
DilL 'II OliO IDS 
SUP£11 SCIII PT 
IIUAI 
T·SHDRT 
T ·SIIIIIT PLUS 
aDO 
STOCk IIARKET 
IIIOEAIII 
IIIIFDIITII 
TillE SHARE 
IIOIIDkU 
DDT !DISk Ill TillER! 
IIICROSDFT AIYRTIII£ 
EDITIIII ASSEIIIlER 
LML Ill IQIC 
DECATII.III ADY 
BT-80 11 
ST-10 Ill 
IUMTII 
P£11:1L PAL 
IIWIIICI IIITEIIPIIETER 
SAmE 1111 
v.r.c. 
DTI£LLO .... 
CAIIIIWI 
CRIIJAI( 
TEIIIIOII AT SELACH 1 lAY 

14.95c ,,nc 
19.95c 
19.& 
9.95c 

14.9Sb 
19. 95c 
14.& 
24.9Sd 
14.95c 
9.95c 

l9.95c 
14.95c 
15.95c 
10.95c 
79.9Sd 
H.9Sd 
14.95c 
19. 9Sd 
2'.9Sd 
H.tsc 
n.9Sd 
24.9511 
79.9Sd 

150.00d 
74.9Sd 
35.00c 

7.95c 
7. 95c 
I MOe 
12. 9Sd 
12.9Sd 
12.9511 
12.9Sd 
7. 95c 

•TEa c<ASSETTE d•IISKETTE b•IOTII Cldd 15.00 for disk nrsionl 

LOIIER CAS( IRIY£11 
IIEPEAT AnD liE 
CUIES 
88F 
IIDIOII£L t I'IIU.IIAD 
IIEIIODEL 
IOSIIT 
COIPIIOC 
IIFIIIITE WIC 
IIFIIIITE IUSIIIESI 
COPSYS 
DSII IIOD£1. I 
DSII IIOIEl II 
SPIDEll liT • LOST SOlD 
SPIIER liT ADYEIITURE 
DEATH DMADIIAUIHT 
TRIPLE AIYEIITURE 
IRV 
LOST SHIP 
CIII:Y IBlAIII MeADE 
LOST IUTCIIIIIII' 5 BOLD 
ftC£ IIAII 
AUTD/IIEIIT 
IIDitSE COli( 
KEY EDIT 
IIIII 21 
IEIIIOS 35 
IOIOS 35+ 
IDIOS 40 nos 40+ 
IIEIIDDS n• 
IIEWOS·BO 
CP/11 
FIITIIAII 
1100 ASSEIIILEII 

9,95c 
MSc 
9.95c 

24.95c 
34.95c 
24.95c 
34.95c 
19.95c 
49.95c 
2'.95c 
14.95c 
75.00d 

150.00d 
24-'Sc 
24.95d 
14.95c 
l5.00d 
2S.OOb 
14. tsc 
39.9Sd 
14.95c 
9.95c 

14.95c 
14.tsc 
19.95c 
2'.tsc 
4t.9Sd 
... 9Sd 
59.9Sd 

llO.OOd 
llO.OOd 
149. 9Sd 
149.95 

95.00 
95.00 

PARTIAL HARDWARE LISTINa 

Dl. DIIJY£S READY TO 111111 •••• ••• 
IPJ 40TII SIB.E tll9 
IPJ 40TII M (Ill I CA!El tm 
IPI 40 lk HEM 12 Ill ll t469 
IPJ 4t M Ia 11M 1199 
IPI IOTII 11-.£ t4H 
IPI IOTII M C Ill I CAIEI 1939 

PIIITERS ••• •• •• I • • I •••••••••••• 

EPSIII 111-10 DIIIY£11 liE' I 1045 
IIICIIIILIII 10 1595 
COTIIOifiCS 7l7 CLP IVl 1150 

CMLES C2DR 1251 14111 1351 IPIIWTER/EI 1351 Cl'lllmRtkEYJOMI n21 

--· II PAY THE SHII'fl. Ill lillY£ MD I'IIIIITER Dlti(IIS •-•-•• 
CEITDJCS m CLP ll I tSOO 
AIIAKI DPIOOO I 1600 
I I.ICATES IISEI 11£-cMITIOIED 

ASk AIOUT USED 35 • 40TR DIII~JI'S, I~ LII'S1 ETC. 
Alii, llllt 10 DAY 'II IIUESTIIII' lllliRI POLICY Ill IJS(t EIIIII'IDT 

* * * SPECIALS * * * 
ULTRADOS* 
BOSS 2.2 DISK 
BOBS 2.2 CABS 

•a9.9~ 

*29-9~ 
*24- 9~ 

t .ll9.9S AFTER LIMITED INTRO PERIOD 

•••••••••••••••••••• 
LEVEL IV PRODUCTS, INC. 

Please add $2.50 /or shipping and llandling. 
$1.50 C.O.D. 

32238 Schoolcraft Road. Suite F4 • Uvonia, MI 48154 
313-525-6200 Outside Michigan call 1-&10-521-3305 

Level IV Product• Catalog 
NEW - SEND 12 FOR YOUR COPY 
REFUNDABLE ON FIRST ORDER 

Dealers Or-ders Welcome 

·== 
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ment. In its string matching rou

tines, Label makes a byte-for
byte comparison, although it ig
nores embedded spaces. 

searches for a routine named 
NEXT. However, the BASIC lan
guage takes precedence in the 
following: 

Re.erved words may be used 
as labels as long as the syntax 
is not recognized by the BASIC 
interpretet". For example, 

100 RESUME NEXT 

This would execute as normal 
BASIC instead of searching for 
a routine called NEXT. 100 GOTO NEXT 

200 GOSUB RESUME Remarks may follow the com-

PATCH 
Function: Replaces part of BASIC ROM t>eginning at IDlE 

Checks for commands which may l ake a label and jumps 
10 approprlale routine 
If BASIC line begins w1th an asterisk, process as a REM 
statement 

On Entry: A = result of keybOard scan 
On Entry and Ex1t 
10 Special Case 
Check: A =BASIC Token- 80H 

Function: 
On Entry: 

Function. 

Function. 

On Entry. 

Funct1on. 

On Enlry 

On Ex it. 

FunctiOn: 
On Entry 

On Ex1t. 

Function. 

Function: 
On Enlry: 
On EXIt 

Hl po1nts to token In BASIC line 

AOJITK (ADJust STKK) 
Change return address to take control from BASIC 
Top of stack Is firs t return address 
Next two-byte word in stack is ultimate return and Is 
return address to be checked. 

CHECK 
Checks BASIC program for commands which may take a 
label 
Calls appropnate processing routine 
Writes number for labels 

FNDKEY (FIND KEY) 
Searches BASIC program for l ines t>eginning Wi th search 
key 
Search key in regiS Ia< C 
DE poml s 10 line where search is 10 begin. 
A = 0 1f the end of the program was reached 
IX po1n1s to lhe line wilh the label 1dent1f1er and obiecl 
label 
Hl po1n1s to l he address ot the obtect key. 
DE pomts to the next line. the object rout1ne. 
C = Search key 

MCHSTII (MatCH STIIInp) 
Compares two strmgs byte for byte, 1gnoring Imbedded 
spaces until one of lhree dellm1ters. colon. comma on 
zero IS reached 
The address of the source stnng 1s 1n the two bylas of 
memory reserved by l abel for I he purpose: SRl BPT 
(SouRce laBel PoinTer). 
DE pomts 10 the object string. 
Carry sellf match 1s found 

PRCSGG (ProC.Sa Golo/Gosub) 
Change labels 10 line numbers 1n BASIC program 
Hl pomts to byte before hrsl character o f label or line 
number 
Hl po1n1s 10 nexl byte 10 be checked (by CHECK) tor 
GOTO. GOSUB. elc. 

PRCSON (PRoCeSa ON) 
As PRCSGG but must pomt to each l abel or line number 
1n successton until end ot hne IS reached. 

CGOSUB (Command GOSUB) 
CON (Command ON) 

CGOTO (Command GOTO) 
CRSM (Command ReSuMe) 

Jump to label 1f required 
HL points 10 command Ioken 1n BASIC line. 
Hl pomts to IIFSt character source label or line number 
(not applicable lor all cases of RESUME). 
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rna or colon delimiters in Label 
lines. For example: 

ward the Information to a line 
printer. 

500 • SOAT:THIS ROUTINE SORTS 

Labeled routines may be ac
cessed from the command 
mode. However the f irst com· 
mand must be one recognized 
by standard TR5-a0 BASIC. This 
may merely be a colon (:). 

This has an advantage over 
REM statements on other lines 
since the Label command LIST 
ROUT will display both the label 
and the message for each rou
t ine, and LUST ROUT will for-

E .. mples: :GOTO MENU (enter) 
X= 1. GOTO MENU (enler) 

Func:t1on: 

On Entry: 

Function: 

On Entry: 

SPACE 
Move part of BASIC program 1n RAM to allow a line 
number to be wntten in place of a label 
The address of lhe source labei1s 1n SALBPT. 
The length o f the string to be wr~tten 1n the BASIC pro
gram (the ASCII representation ol the line number) 1n 
LEN DEC (l .ENgth DECimal number) 
Program is adJuSted. Carry set1f new line pointers must 
be wntten. 

l !NEIN 
LB E.AROA check 
Entered If BASIC program line entered 
BASIC line In ~nput buffer 
Line number In DE' 

Note: If match is found and line numbers are the same, line was oemg ed1ted. 

Funclion: 
On Entry: 
On Ex1t: 

Function: 

On Enlry: 

On Ex11. 

Function: 

LENSTR (LENvth STRing) 
Count length of a character str~ng to delimiter 
Hl points to stnng. 
B = l ength of string 

JMPR (JuMPeR) 
To jump to routine correspondmg 10 Label Command 
number 
Reg1ster C equals the number ol the word 1n the WORD 
LIST matching entry In mpul buller. Zero 1f tnere IS no 
match 
To spec1f1ed roulme 

JMPTBl (JuMPTaBLe) 
Holds location of rou tines corresoondmg to words 1n 
WROLST (Word L1st) 

WRDLST (WoiiDUST) 
Funct1on: Holds list of commands recogn1zed by Label (The l ist 

looks a lillie weiFd because some of the words hold Im

bedded BASIC tOkens. Thus. the word ROUT IS 1nd1Caled 
by ASCII R followed by the tOken l or OUT ) 

WORD LIST Slructure: 
00 Begm Llsl 
w 
0 
R 
D 
00 End Word 

RST IOH 
Label uses two RST's (Restarts) in BASIC ROM. 
The RST's are calls: RST 18H is equivalent to CALL 18H. 
Funct100: 
On Entry: 
On Ex1t: 

Function: 
On EXIt: 

Next byte to A. Spaces are 1gnored 
HL pe1nts to previOUS byle. 
HL pomts to byte. 
Byte in A 
Z is set 1f (HL) IS end of statemenl - comma. zero or col· 
on. 
C tS set if (HL) IS a number 

RST 18H 
Compare Hl and DE 
Z set if equal 
C sel 1f HL•DE 
HL and DE unchanged 

Table 2. Assembler Mnemonics, Names and Functions of 
Label Routines 



FLOPPY DISKEnES 
& SUPPLIES 

If YOU CAN riND A LOWa NICI tN 
THIS MAOAZINI ON ANY or ntiSI 
ITIMS. DIDUCT I .JO PIIOM OU. 
CIOMNTffOit'S NICI, THArS OU. 
NtCII 
Call for Qu.ntlty Dlecounts v..-- ....,_ (bo• o1 101 
5% • MD$25-01 •oh , lOO< 16 
5%" M0577-01 quod aolt. lOOt 16 
. - f!XJ4, f000 aolt 
I " FD32·1000 hord 
I " f034 ·1000 double den•ity aolt 
a· f032·1000 double den• ity hord 

l'rtftt-le (•pecily •tyle ) 
Oume or Oioblo 

........ 
3 '1• " x 15/ 16" (5000 Iobei•) 
Other sites ond quont1ties 

......_ 
Oioblo Hy Type 1 
Oioblo Hy Type 11 
Qu,.Sp<int 
Centronk s Zip Pod11. 
MANYOTHE~S 

S26.50 
$33.00 
$30.00 
$30.00 
s.u.oo 
.s.u.oo 

$6.50 

111. 75 
CAll 

$4.95 
S5.25 
S3.50 
S3.9S 
CAll 

4616 Park Granacla 
Calabasas, Ca. 91 JOZ 

For phone orcler• CAll: 

(2 1 J) IIJ-1594 

If YOU CAN fiND A LOWII 
NICI IN THIS MAGAZINI ON 
ANY OP THISI PIINTIIS, 
DIDUCT S10 PIIOM OUI COM
PITITOit'S NICI, THAT'S OUI 
NICII 

Paper n~r IDS-~ .•......... $939 
Paper Ti~ IDS-460G .......... $ 1193 
Anodex OP-8000 . . . . . . .•....... S8SS 
Anodex OP-~ .............. $1395 
Tl-810 Basic . . . . . . . . . . . . . . .... $1625 
Centron ics 737 ................. $825 
NEC 5500 D w / 8 idrctnl Board ... $2695 
NEC 5530 ..................... $2595 
VISTA Ooisey Wh-1 Printer ..... S 1834 
<tume5/ 45,5/ 55 .............. CALL 
Esc on IBM Interface . . . . . . . . .. $595 

Call For Other Printers 

HARDWARE 

If TOU CAN "ND A LOWB PlltCIIN 
THIS MAGAZINI ON ANT or THISI 
ITIMS, DIDUCT S% noM OU. COM
"'ITOII'S PlltCI, THAT'S OU. PlltCII 

Novation CAT Modem .. $145 
Novation D-CAT Modem SIBS 
16K Memory kit $46 
Isolators . . . . . $49 
Shugart 35tr Drive $349 
Pertec or MPI 401r Drive $359 
lobo Drive s . . CALL 
Matchless Drives . . . . CALL 
Percom Doubler . . $209 
Percom S.perator . . . . . . $27 
AIM-65 Computer 375 
Tl-99/ 4 Computer . . . . . $925 
California Computer Systems Ids CAll 
Symtec Computer Boards . CALL 
Mountain Hordwore Boards CAU 
Gr .. n Screen $ 11 

C.ll for Other Her,._•• 

SORWAIIE DEALS..- " you wont 
to purchooe ony aol-e (on. 
clvd.ing Utiliti" · ~oting 
Systems. ~. lvtsnes.s 'ro 
groms. e tc . ) we w •ll 
outomotico lly deduct from 10 , . 
to 40% off the regulor re tail 
proce. 

•f ltEE ahipping on oil arden over 120. Vi .a ond Matt., Cord accepted. All ne'i'er uncMrtokl oHen good ot supply Iotts. PleoM odd 2.00 for oil COO orders. P'leoM coli for item• not listed. WegJod,. 
ly answer any queat iont on all of our hordwor• . aoftwore, ond supply needs. Quonitlty ditcountt ovoiloble. School purchote ordert occepted. Please remember to Heure competiton shipping ond 
handling chorget wt.en arriving ot never unct.rsold price . 



IF YOUR CUSTOMER 
MAILING 
LIS!f 
HAS YOU 
NAILED ... 
behind a desk for hours 
at a time because of 
constant updates and 
changes, dial (617) 373-1599 
and we'll explain our Customer 

. Control Mail List System that has 670 customers per 
diskette; will store name and address information, 
reference code, plus variable selection codes for each 
customer; will display customer information of a video 
screen, print reports and mailing labels; will sort 670 
names in less than 30 seconds; select, sort, and print 
670 mailing labels in just over 30 minutes; has Partial 
Key Lookup and instantaneous display; has select/ sort 
options by record sequence, last name, city, state, zip 
code or reference code; and has a low price of only 
$99.00/ 

SBm SYSTEmS~ HlC. 
P.O. Box 1225 • 2 Waahington Street 

HaverhiU, Massachusetts 01830 

Internal 
Expansion 

Board 
lncludea: 

SERIAL PRINTU PORT 
HIGH·SP.ED TAPE SYSTEM 

aaKMEMORY 
K.YBOARD DUOUNC. 

HIGH GRAD. PCB 
DOCUMUTATION 

prlce$58.85 
Add $4. for ~It c..-d order~ .,. 371 

Add 16. for C.O.D. order~. 

DAL TEX SYSTEMS 
5308 PRINCE 

LAKE DALLAS, TEXAS 75065 
817·497-2910 

..... lbout-...embleclllftcea 
8nd DISK CONTROLIOAFIO" 
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This will not wO<I<: 
GOTO MENU (entef) 

T'hrM Function Blocks 

Label may be considered to 
consist of three main function 
blocks: The Initialization Block 
(Fig. 1), which sets up the jumps 
and exchanges with BASIC 
RAM; the Run Time Block (Fig. 

Run Time Block Comm•nds 

2), and the Label to BASIC Block 
(Fig. 3). 

The Run Time Block consists 
of those routines needed when 
the BASIC program is running. It 
is further divided into three main 
sub-blocks which take control 
from normal BASIC, check for 
commands that may take a Ia· 
bel , and process those com-

LIST ROUT 
LLIST ROUT 
FINO XXX 

LISTs all rout1ne lines w1th the label1dent1l ier. 
Pnnts all lines w1th the label1dent11ier 
Finds and d iSplays the line and label lor rout me named 
XXX. 

DELETE LINE REM Deletes REM lines 
L•bel to BASIC Block Commanda 
BASIC Converts to standard BASIC. Changes label to line 

number lollowing GOTO, GOSUB, etc. 
BASIC DELETE Command BASIC and deletes all l ines that beg on w1th lhe 

label Identifier. 
BASIC REM Command BASIC and converts lines w1th the label lden· 

!I her to REM statements 
Note· A companson IS made only lor the length of the command. so that LIST 
ROUTINES produces the same result as LIST ROUT The longer commands may 
be easter 10 remembef. 

Table 3. Run Time Block Commands and Label to BASIC 
Commands 

Figure 2 



mands. 
When a GOTO, GOSUB, or 

similar BASIC branching com
mand Is encountered, the next 
character Is examined. If a num
ber Is found, a jump Is made 
back Into BASIC ROM, where 

the program continues normal
ly. If a number Is not found, the 
Label program assumes that a 
label has been used, and the 
command Is processed by the 
appropriate Label routine. 

The Label to BASIC Block Is 

40A4 Points to start of BASIC program 
40A2 Saves line numbef 
40A7 Pointer to BASIC Input buller 
40F9 Pointer 10 start of variable table (scalar pointer) 
40£6 5a¥eS Hl 
40FO Address of routine lo be called on error 
tOtE Start l ine Interpreter 
1098 Scan l or SHIFT 0 and BREAK 
0358 Calla keyboard scan routine 
1AFC Writes line pointers beginning with line pointed to by DE 
1AF8 Writes line pointers from beginning of BASIC program 
1A19 Ready routine 
1997 SN ERROR routine 
19A2 ERROA routine 
1 84A NEW routine 
1850 BASIC Initialization routines (RUN) 
032A Display register A 
OFAF Display number In Hl 
196C Check lor enough RAM lor stack operation 
2B7E Write line of BASIC In buller, change tokens to words 
2B75 Display a string from (Hl) until (Hl) a 0 
41B2 First RAM called alter Immediate mode entry 
41C4 RAM called by keyscan routine 0358 
4003 Saves length ASCII repr-tatlon of binary integer 
4004 Points to buller where ASCII decimal repr-tatlon written 

Table 4. BASIC RAM and ROM Locations Used by Label 

Figure3 

TRs-BOTII Compatible 
'' carbonless'' 

Continuous Statements 
•• e: !!!' 

e l 

~~~~~~~~· i 
~:. 

;; el 
~ -·r· •e --1 le 

small 
quantities, 
low prices, 
fast delivery 
Order as few as 500 
statements Imprinted with 
your firm name and address. 

NEBS 9062 Statements are 
software compatible with 
the TRS-80, Model 1, Level 
II , Accounts Receivable 
package 126-1555. 

TRS-80 II o T.- Motk of liM flodlo Sheck co.. S..O.Idlwy of tho lonely Corp. 

I 
el 

I 
el 

I . -
• I 
el 

I 
el 

I 
el 

I 
el 

I 
e l 

I 
el 

I 

I 
l e 
I 
18 

--- . 
• 
e 

• 
• 
• 
• 
• 

el • 
I 

• lt-_..___..__ _ _.__-t-----1 • 

•' ---- -- . 

SPEED COLLECTIONS 
Product 772 DU-O-VUE• Envelope 
(3'4 "x 6%") eliminates 
envelope addressing. 

Product 9062 - Size 6•x 8Y.• detached. Prices Include your firm 
name, address and phone In top section, plus your name only In 
lower sect ion. Printed In black Ink. Available In single (white) or 
duplicate (white, canary) continuous sets. 

SINGLE DUPLICATE Product 772 
QUANTITY Product Product DU-O-VUE• 

9062-1 9062-2 Envelopes 
10,000 $192.00 $355.00 $138.00 
6,000 128.00 228.00 92.00 
4,000 99.00 169.00 64.50 
2,000 59.00 99.00 36.25 
1,000 36.75 61 .00 20.75 

500 27.95 39.95 12.25 

ORDER TODAY! MONEY-BACK GUARANTEE. 
FAST SERVICE BY MAIL or PHONE TOLL FREE 1 +800-225-9550 
(Mass. residents 1 + 800-922-8560). It Is our policy to ship within 
6 working days following our receipt of your order . ..-----------, I Please ship: Date 19_ CODE 460 

I 9062-1 STATEMENTS (Single) I 
___ 9062-2 STATEMENTS (Duplicate) I 772 DU-O-VUE• Envelopes I 
____ Information on continuous checks and other 

computer forms. 
HEADING TO BE PRINTED ON FORMS: (Please type or print) 

---1 ------1 
r::_E ~ 1 I=:..:...::PHONE=-"-------=----1 
I AUTHORIZED SIGNAT\JRE I 

If you wloh uo to BIU. ond SHIP differently lrcm .-. pteu. lncllcato. 

15 -....; ___ _ c$er-RJnns -J 
78 HoilisSlreet,Grcxon,Mass. 01450 

A-of-~---1nc: 
80 Mlcrocomputlng, December 1980 • 167 



called when there Is a keyboard recognized by Label. If that Is commands GOTO, GOSUB, ON, and the Label to BASIC Block. 

Input In the command mode. If a the case, a jump Is made to an ON ERROR, RESUME and IF. Table 4 gives the RAM and ROM 
line of a BASIC program Is being appropriate processing routine With the exception of IF, these locations used by Label. 
entered, and that line contains within Label. If the command Is commands are all variants of 
an asterisk Identifying a label, not recognized, then control GOTO; RESUME is a special u...-Optlon 

the BASIC program Is checked passes on to BASIC. case of GOTO. Three zero bytes (Indicated by 
to see If that label has already The principal function of this In both the Run Time Block NOPs) are designated USROPT 
been assigned to a routine. block is to convert the source and the Label to BASIC Block, (for user option) in the assembly 

Should you attempt to use a program written with labels to a then, the processing routines listing. These are provided so 

label that Is already being used standard BASIC program. The for these four related com- that the user's own machine Ia!)-

In the BASIC program, then the BASIC program Is searched for mands end up at the Label rou- guage routines can be patched 

error message ERROR, LABEL labels; the length of the program tine that processes the GOTO In, via CALL or JP, without af-
ASSIGNED will be displayed. lines Is adjusted to accommo- command. This centralization, fectlng Label. 

Author's comment: For once the date numbers In place of labels. In addition to making the pro- On entry to USROPT, the new 
preferred version is shorter! The numbers are calculated and gram easier to understand, BASIC line has just been en-

If a BASIC program line Is not written Into the lines, and the makes modification much Sifl)- tered, and the keyboard has 

being entered at the command various user options are ex- pier. been scanned for BREAK or 
level, then a check Is made to ecuted. Table 3 explains the com- SHIFT@. USROPT Is at Label 

see If the Input Is a command Label Is concerned with the mands for the Run Time Block ORG + 38 hex or 56 decimal. • 

Program Listing 1 

42!9 
1Al9 
l9A2 
1180 
1191 
IIAl 
4U4 
1840 
41A2 
41A7 
1997 
UC4 
liSP 
119E 
1193 
lAPS 
18SO 
4103 
4104 
41P9 
119C 
1186 
1184 
II8S 
II AI 
819P 
IIS7 
4182 
lED9 
IICF 
28A7 

421!!9 D9 
42EA C1 
42E8 D1 
421!!C 21211D 
42EP DP 
42PI 2113 
42P2 11PE42 
42FS OS 
42P6 CS 
42P7 D9 
42P8 C3B942 

42P8 CDSSI3 

42PE 87 
42FP C4AI1D 
4312 228641 

II Ill 
IUS 
IUS2 
IIIS3 
11111 
111SI 
11211 
11251 
11311 
11351 
11411 
IUS I 
11511 
IISSI 
11611 
116SI 
11711 
11751 
11811 
11851 
11911 
119SI 
11111 
11151 
11111 
111SI 
11211 
112SI 
11311 
11351 
11411 
114SI 
llSII 
11SSI 
11611 
11651 
11711 
11751 
11811 
US 51 
11911 
11951 
12111 
121SI 
12111 
12151 
12211 
12251 
12311 
12351 
12411 
12451 
12511 
12551 
12611 
126SI 
12711 

, .............................. . 
1* LABBL- FOR TBB TRS-81 * , .............................. . 

JADD.READY ROUTINE IN ROfl 
JADD. ERROR ROOTINE IN ROfl 
1 GO'l"' TOlEN 
1GOSUB TOlEN 
JON TOlEN 
1 BASIC PROGRAM POINTER 
1 ADD.NEW ROO TINE IN ROfl 
JLINE NUMBER BUFFER 
!POINTER TO INPUT BUFFER 
1 SN ERROR ROOTINB IN ROfl 
1CALLED AT 8EG.OF EACH LINE 
1 IF TOlEN 
1 ERROR TOlEN 
1 REJII TOlEN 
JROUT.WRITES LINE POINTERS 
!INITIALIZATION ROUTINE 
1SAVES LENGTH DECIMAL t 
! POINTER TO DECIMAL NUMBER 

ORG 
8RBADY I!!OU 
ERROR BOU 
G'l'OTOJ: BQU 
GS8TOJ: BQU 
OIITOJ: BQU 
BPRPTR !QU 
NEW BOU 
LRNBOP EQU 
BUPP'rR BQU 
SNERR BOU 
BLMRM BQU 
IP'l"'J: BQU 
BRRTOJ: EQU 
RBNTOJ: EQU 
FWRDPT EQU 
BASINI EQU 
LEMD!C BQU 
DBCPl'R BQU 
SCLRPl' EQU 
LRBTOJ: BOU 
DELTOJ: EQU 
LSTTOJ: EQU 
LLSTOl EQU 
OO'l"l''l BQO 
RSift'Ol EQU 
NX'l"l''l BQO 
PSTRM I!!QO 
ULERR EQU 
LBIDNT BQU 
DISSTR EQU 

42!98 
1Al9H 
19A28 
SD8 
918 
1Al8 
41A4H 
1B4DH 
4U2H 
41A7H 
19978 
UC4H 
8P8 
19£8 
1938 
1AI'8H 
1BSDH 
41D3H 
41D4R 
41P9H 
19CB 
IB6H 
IB48 
IBS8 
IAI8 
9PH 
S7B 
UB2H 
lED9H 
ICF8 
2SA78 

1 POINTER TO START OF SCALARS (VARIABLES ) 
JLINE TOKEN 

JADJUST 
JBNTRY: 
ADJSTl 

ltPSTJ: 

EXBLN 

1 DELETE TOlEN 
JLIST TOlEN 
1LLISTTOlEN 
10UT TOlD! 
1 RESUME TOKEN 
1NEXT TOlEN 
1FIRST RAM CALLED AFTER USER INPUT 
JUL ERROR ROOTINE 
1LABEL IDENTIFIER 

1DISPLAY STRING UNTIL BYTE•I 

STACl : CBANGES RETURN ADDRESS TO TAitE CONTROL FROfl BASIC 
SECOND 2 BYTE WORD IN STACl IS ADDRESS IN QUESTION 
EXX 1SAVE REG ' S 
POP BC 
POP DE 
LD BL,1D218 
RST 188 
JR NI,J:PSTJ: 
LD DE,PATCH 
PUSH DE 
PUSH BC 
BXX 
JP ADJSTit 

I ADD . LINE Ilft'ERP. 
JRET. ADD.LINE INTERP? 
;NO, lEEP STACl AS IS 
JYES, CRANCE RET.ADD. 
1RESTORE RETURN ADD. 
1 RESTORE RETURN ADD. 
1 RESTORE REG' S 
!EXCHANGED WITH RAM DURING INIT 

BlDlE CALL 13SS8 1 lEY 801UtD SCAN 

I PA'!'CB : 
1 EIITRY: 
PATCH 

REPLACES PART OF BASIC BEGINNING AT 1D1E 
A•RESULT OF JtEYBOIUtD SCAN 
OR A 1 lEY BOIUtD INPUT? 
CALL NZ,1DAIH 1YES 
LD (41£68) ,HL 1SAVE HL Propr11m contm utts 
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***A PERCOM BULLETin*** .;409 

Adapter for TRs-ao• computer eliminates disk read errors 
Gar1and, Texas- Harold 

Mauch, president of Percom 
Data Company, announced 
that the oompany is IT\8ft(eting 
a simple plug-in adapter for 
TRS-8()• computers that cor
rects a design deficiency in 
the disk controller circuit. 

The problem, which 1 _ _ _ 1"l\1~~~ causes disk read errors, has i" 
been traced to Tandy's re
liance on a circuit internal to 
the FD1 771 controller IC to 
perform the function of 
se~ating clock and data 
pu . 

As explained In the 
Backgrounder, use of the in
temaf chip circuit for reliable 
data-dock separation is a de-

~~~ 
wams against. 

The Percom solution, a 
PC card ad&J)ter called the 
SEPARATORr"', eliminates 
theproblembysubstitutingan 
explicit data separator circuit 

171 

Per-com a<Mpter fix• TRS..IJO• ccmputer dlali controlier. 
- one which has been used The SEPARATOR™ Is 
reliably In Percom disK oon- installed without modifying the 
trollers since 1977- for the host system. The user merely 
internal IC separator circuit. l"88'1'llVeS the FD1771 IC from 

the host controller, installs the 
IC in the DIP socket on the 
SEPARATOR™ card, and 
plugs the adapter into the va
cated socket of the host con
troller. 

Percom cautions that 
opening the Expansion Inter
face of the TRS-ao• comput
er, which is required to Install 
the SEPARATOR™, may void 
the computer's limited 90-day 
warranty. 

The SEPARATOR™, 
which sells for $29.95, may 
be purchased from Percorn 
dealers or ordered direct from 
the factory. The Percom toll
free order number is 1-
800-527-1592. 

Payment for mail orders 
may be made by certified 
check, cashier's check or 
money order, or chalged to a 
Master Cerd or VISA acoount. 
Texas residents must add 5% 
sales tax. 

Percom Mini-Disk Drives 
Store More, Cost Less . .;•08 

Percom mini-disk drives store more data, are 
more reliable, yet a 40-trac:k Percom drive 
costs $100.00 .... than a 35-trac:k Tandy 
drive. 

BACKGROUND~R 

CRC ERROR! TRACK LOCKED OUT! 

You can store over 1 02 Kbytes per disk 
on Percorn TFD-1 00.. 40-track drives, over 
197 Kbytes per disk on TFD-20()'• 77-track 

drives. patch - supplied free on minidiskette - upgrades 
TRsoos· for operation with the newer 40- and n -track drives. 

BoCh ~ 1 00™ and ~200™ models are available in 
one-, ~ and three-drive configurations. 

Prices start at $399 for a single-drive~ 1 oor"', $675 for a 
single-<trive TFD-200r"'. Drives are supplied with heavy-duty 
power supplies. Metal enclosure is finisfled in compatible silver 
enamel. 

See your nearby Percom dealer or order direct by calling 
toll-free 1-800-527-1592. 

Five-Inch Disks Store More 
Than Eight-Inch Disks! .; , 

Gar1and, Texas- June 25, Model I computer is about 290 
1980 - P8room Data Cor'll*1Y ~<bytes. 
has beQun production of a Mluctl said 1he PC card edap
double-density d~k controller tar, which plugs..., the oontrolar 
---for TRS-80 Modell ~ chip 80Ck8t <i the ~ Ex
JXAin. ~ lnWf.ce, WOib equally 

Harold Mauch, preeident of well for either singelt-denslty or 
Percom, made that lmOU'IC8f1'lel' ~storage, ..:1 U88I'S 
here today, saying bl ~sa- ~continue to run p~rams 
agecapecityusi:::.~.-:1 TRSOOS•, OS-80 and 
ttno ~ disk ofher single-dlnlity lllil 
~~·,. - can'l: ..,.wilhlhe..,::'~~ 
increased t~ ~~ much as 3S4 Price, for 1he plug-«1 adlptar, 
~<bytes per rninidialcefte. 1he TRSOOS•-h ~ 

By oompai isol '· the mai'run DOS ..:1 a IAillty for oorwerU1g 
ab'age for '-ger el!i1t-inch diak files ..:1 progrlm8 from ~ t> 
systems U88d wllh fle TRS-8()• ~ bmat is $219.95. 

This problem stal1ed while 
we were studying an annoying 
problem wllh the TR&ao" ~ 
jUir. Disk drMs .., by Percom 
.,. realigned ..:1 tested bebe 
shipmen(. WI noticed, howewr, 
.. 80m8 disk drMs ~ pMa 
the Percom lnspec1ion but just 
would not WOft( reliably on the 
inner triiCica wllh a TRS-a)• ~ 
puter. Theee drMs were within 
the ~s apec:ific8tioiiS, 
..:1 would function perfectty on 
ofher diak ~ P8room man
ufactures - " perfectly" here 
l'nHning more than 50 million 
bytaa ,._ wilhout enor1 

The dllk read data ~ 
tion MW lgllfTlent in 1he TRS-8()• 
computer Expansion Interface 
ueea an ir'lterNI dlfa MJ*Mor of 
1he FD1 n1 disk tonnattertcon
troler IC. u.e of 1he F01 n1 in
ternal data separator Is not 

~;:'""'Diabl· tw IC . The tolow-
ing not1t llflPe8'S on P9 17 of 
the FD1 n1 ~ lheet 

Internal data separation 
mey WOft( for aome appli
cations. However, for ap
plications requiring high 
data recovery reliability, 
woe reoomme~lds exter
nal data separation be 
Uled. 

We suspected the dana 
eeperator becau8e the problem 
was most severe on disk Inner 
tracks where storage density is 
highest and data separation is 
moat critical. 

To~ our point, a~ 
cian breadboarded a standard 
Percom data separator circuit, 
..:1 oonfiaured It t> plug dlrec1ty 
1M> lhe F-t>1 n1 IC aoc:Mt of 1he 
TRS-8()• ~controller . 

When connected to the 
TRS-eo· computer' a trouble
acme drive functiolled perfectly! 
WI ran a BACKUP utility many 
timea ..:1 ne't'el' got a track lock
out. Before we added 1he external 
data sepal Mer circuit t> 1he ~ 
ptMr, this same drive ~ al-
ways lock out trllclca, ..:1 ~ 
have difficulty reading from 1he 
lmer (h9* runber) hc:b. 

The Percom data ~ 
circuit fixes the rnft.dilk control
ler of 1he TRS-8()• CXJrT1)Uter. The 
type of drives belna Uled is ir
relevant; the circuit eliminates 
diak read errors reeultlng from the 
Inability of the Tandy controller 

and data . ~reading del9l t> = ,.... c:lodt 
~ density tracks. 

PfW:ES N«> SPECFICATCINS SUBJECT 10 aw«JE wmoJT NOnCE. 

rtRCOM DATA COMPANY, INC. 211 N. Kirby Street Oarland, Texas 75042 (214) 272-3421 
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4315 ED73E841 
4319 7! 
431A PB3A 
431C 282C 
431£ B7 
HIP C29719 
4312 23 
4313 7E 
43U 23 
4315 B6 
4316 CA7E19 
Hl9 23 
fllA SE 
431B 23 
431C 56 
431D EB 
431£ 22A241 
4321 II 
4322 II 
4323 .. 
4324 3AlB41 
4327 B7 
4328 281P 
432A DS 
432B JE3C 
432D CD2AI3 
4331 CDAPIP 
4333 3E3E 
4335 CD2AI3 
4338 01 
4339 E8 
433A 07 
4338 11P842 
433 E OS 
433F C8 
4341 FECF 
4342 CAI71F 
4345 0681 
4347 DA211F 
434A FE3C 
434C D2E72A 

434F FE21 
HS1 2865 
4353 3112 
4355 FEID 
4357 3818 
4359 283B 
4358 FEll 
4350 2826 
43SP FElP 
4'361 2817 
4363 FEll' 
4365 2873 

4367 C36AlD 

436A 11P241 
436D 1A 
436£ 87 
436P CAAI19 
4372 3C 
4 373 329A41 
4376 12 
4377 D7 
4378 DACllP 
4378 CACllP 
437E PE87 
4381 CACDlF 
4383 1815 

4385 IEI3 
4387 CD6319 
438A Cl 
4388 ES 
438C EDSBA241 
4391 DS 
4391 3E9l 
4393 F5 
4394 33 
4395 cs 

12751 
12811 
12851 
12911 
12951 
13111 
13151 
13111 
13151 
13211 
13251 
13311 
13351 
13411 
13451 
13511 
13551 
13611 OSROPT 
13651 
13711 
13751 
13811 
13851 
13911 
13951 
14111 
14151 
14111 
14151 
14211 
14251 BlDS9 
14311 BlDSA 
14351 
lUll 
IUSI 8lDSF 
14511 
14551 
14611 Bl061 
14651 
14711 
14751 
14811 1 CHECJC 
84851 7ENTRY1 
84911 
14951 
I Sill 
15151 
15111 
15151 
15211 
15251 
15311 
15351 
15411 

LD (41BBH),SP 7SAVE SP 
LD A,(HL) 7BYTB TO A 
CP 'z' 7END OF STATEMENT? 
JR Z,BlDSA 7YES 
OR A 7ERD OF LINE? 
JP NZ,SHRR 7NO, SN ERROR 
I~ ~ 7ERD 
LD A,(~) 1 OF 
I~ HL 1 PROGRAM 
OR (HL) 1 ? 
JP 1,197BB 7YES 
I~ HL 1LINB 
LD E, (HL) 1 NUMBER 
I~ HL 1 TO 
LD D,(HL) 1 DE 
EX DB,BL 1SAVE 
LD ( UfRBOP) , BL 1 LINE NOIIBER 
NOP 1 ••• A JUMP OR CALL TO A USER 
NOP 1 • ROUTINE NAY BE PUC: ED HERE 
NOP 1* WITHOUT AFFECTING LABEL 
LD A, (411BH) J'l'RON/ TROFF ROUTINE-
OR A 1 ? 
JR Z,BlDS9 ;NO 
PUSH DE 
LD A, ' <' 
CALL 132AB 
CALL IFAPH 
LD A,' >' 
CALL 132AH 
POP DB 
EX DE,HL 
RST liB 
LD DE,B1D1E 
POSH DE 
RET Z 
CP LBIDNT 
JP Z,1FI7H 
SUB 81H 
JP C,1F21H 
CP 3CH 
JP NC,2AE7H 
FOR SPECIAL CASES 
A•BASIC TOKEN-BIHJ HL 
CP ONTOK-818 
JR Z,CON 
JR NC,NOSPCS 
CP GTOTOK-BIH 
JR C,NOSPCS 
JR Z,CGOTO 
CP GSBTOK-818 
JR Z,CGOSUB 
CP RSMTOK-BIH 
JR Z,CRSM 
CP IPTOI- 818 
JR I,CIF 

;NEXT BYTE TO A 
;RETURN ADDRESS 
1 TO STACI 
1 END STATEMENT 
1LABEL IDENTIFIER? 
1YES, NEXT LINE 

1BYTE IS VARIABLE 
!TOKEN? 
JNO 

POINTS TO TOKEN IN BASIC 
I IS COMMAND I ON I ? 
7YES 
; OUT OF RANGE 
1 IS COMMAND 'GOTO' 
;OUT OF RANGE 
; COMMAND IS GOTO 
7IS COMMAND 'GOSUB'? 
;YES 
I IS COMMAND I RESUME I 

;YES 
1IS COMMAND 'IF'? 
;YES 15451 

15511 
15551 
15611 
15651 
15711 
1 5751 
15811 

1 END SPECIAL CASE CHECJt 

15851 
15911 
15951 
16111 
16151 
16111 
16151 
16211 
K2SI 
K311 
K351 
16411 
16451 
16511 
16551 
16611 
16651 
16711 
16751 
16811 
16851 
16911 
16951 

NOSPCS JP 106AB 

1 CC»>MAHD RESO liE 
CRSM LD 

LD 
OR 
JP 
I~ 

LD 
LD 
RST 
JP 
JP 
CP 
JP 
JR 

;COMMAND GOSVB. 
CGOSUB LD 

CALL 
POP 
POSH 
LD 
POSH 
LD 
POSH 
I~ 
POSH 

DE,41F2H 
A, (DB) 
A 
Z,UAIH ... 
(419AB) ,A 
(DE) ,A 
liB 
C,lFClH 
Z,lFClH 
878 
Z,1FCDH 
UfLBL 

SEE CGOTO 
C,l3 
19638 
BC 
HL 
DB, (UfNBOF) 
DB 
A,91H 
AP 
SP 
BC 

;NOT SPECIAL CASE 

; POINT DB TO ERROR t 
1ERROR t TO A 
1N0 ERROR? 
1RESUME CALL ILLEGAL 

1 NEXT BYTE TO A 
1NUIIBER 
1 END STATEMENT 
JNEXT? 
7YES 
1PROCESS AS LABEL 

1t ADDITIONS TO STACK 
1 ROOM IN RAM? 
1SAVE RETURN 
7SAVE CORR.LOCATION 
1LINE t TO DE 
1SAVE LINE t 
1 GOSOB TOKEN 
; TO STACK 
7F REG.NOT NEEDED 
1 RESTORE RETURN 

LINE 

17111 7COKMAND GOTOz JUMP TO LABEL SEARCH ROUTINE IS REQUIRED, ELSE BASIC 
17151 7EN'l'RY1 HL POINT TO COMMAND TOKI'2i IN BASIC LINE 
17111 1EXIT1 BL POINT TO FIRST CHARACTER OF SOURCE LABEL OR LINENUMBER 
17151 1 (NOT APPLICABLE FOR ALL CASES OF RESUME) 

Program conrmues 
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E·X·P·A·N·D 

YOUR 
TRS-80* 

or 
S-100 

INTRODUCING THE XTD-TRS INTERFACE CARD 
FOR THE STD BUS 

Thos card permots dorect connectoon between the TRs-80' and the STD BUS system. The 
TRS..OO' can even be used as a development system lor Z-80STD BUS OC MocroSystems 
dostrobutes a lull lone o f STD BUS products from a number of manufacturers lncludlnq 
Mostek, Xitex, Intelligence Systems. Advanced Technology, Antona Corp & others. 

Xltex XTD-TRS Interface C•rd OFF THE SHELF STO BUS PRODUCTS 

DDT-80 
ROM 

AVAILABLE NOW: 

MDX-cPU1 
MDX-cPU2 
MDX-DRAM 8132 
MDX-PIO 
MDX-"-A> II, 10. 12 
MDX-0 / A 8, 12 
SYS-<:PM' 
MDX-MATH 
MDX·SIO 
KTD-VOT 
PROM-I 
MDX-EPROMIUAAT 
CARD CAGES 
POWER SUf'PL Y 

$280 ZIIO CPU/RAM/PROM 
$2115 zeo CPU/RAM/PROM 

• OynomocRAM 
$250 Parol let 110 

• A./0 Conver1~trl 
• 0 / A Converters 
' CP/M 22 Ol!k S W 

$699 Fleeting POint Ml11'1 
$280 S..IIIQ 

• Video tntertaoe 
$165 PROM P109<om"* 
$225 Combonabon PAOMIUAAT 

' 8-22 Slot w ith Malt.r-td 
$135 

$260 Includes: DDT -80 ROM 
'Conlct OC tor Ptoclng Oploono 

26 - 1056 
16K Level II wit h Keypad 

$670.00 

26-1062 
Model Ill 16K RAM 
Model Ill, BASIC 

$875.00 
WE ACCEPT CHECK, MONEY ORDER, OR 
PHONE ORDERS WITH VISA OR MASTER 
CHARGE. SHIPPING COSTS WILL BE ADDED 
TOCHARGEORDERS. DISK DRIVES, PRINT-
ERS, PERIPHERALS, AND SOFTWARE -
YOU NAME, WE' VE GOT IT. 
WRITE OR CALL FOR OUR COMPLETE 
PRICE LIST. 

200 NS MEMORY!! 
High speed 4116 RAMS for Maximum 
Reliability from your TAs-so· 

SET OF 8 FOR $44 
OTHER RAMS (MOSTEK) 
2114 UCB 1K X 4 450 NS 
4118N-4 1 K x 8 250 NS 
4104N-4 4K X 1 250 NS 

PROMS (MOSTEK) 
2716T/J12 2K X 8 650 NS 
2716T/ J8 2K X 8 450 NS 

Z80 PARTS 2.5 MHZ 

Z80-CPU 
Z80-PIO 
Z80-CTC 
Z80-DMA 
Z80-SIO 

MISC. 

$1 (1-9) 
9.50 
6.00 
6.00 

20.00 
17.75 

12" Video Monitor B&W 

Aak For Our Full Cat81og 
01 Producta And Servlcea 

$(1-9) 
5.00 

24.00 
10.50 

13.75 
14.50 

4.0 MHZ 
$(1 -9) 
13.50 
9.50 
9.50 

29.00 
23.50 

$149.00 

MaoterCnarge. VIsa Alne<ian EJ<ptess Chect<. C 0 0 aeoet>ted 
AdO 13 00 lot US 51\lpplng & Handi W>g Allow two _ .. tor 
alupmant Mon o.- ot $1000 AI proc:tuctacOYe<ec:tbl' a OO clay 
OEU warrenty Pncea aubtK1 to chang• wtthovt no1~ 

% 
Overa••• lnqulriN Welcome! 

Micro "" 315 

Systems P.O. BOX 401326 
GARLAND, TEXAS 75040 

(214) 343-1282 
Ask for our complete catalogue' 

26-4002 
Model II, 64K 

$3500.00 

FULL FACTORY WARRANTY 
ON ALL ITEMS SOLD. 

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

C & S ELECTRONICS MART IS AN AUTHORIZED TRS 80~ SALES CENTER STORE #R491 
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4396 D7 
4397 DAC21E 

439A 28 
4398 CD6144 
439E CA9719 
43Al IECF 
43A3 226B46 
43A6 C1>2144 
43A9 D2D91E 
43AC E8 
43AD 7E 
43AE 23 
43AI' B6 
43BI lE21 
43B2 CAA219 
4385 28 
4386 2B 
43B7 C9 

4388 D7 
43B9 FE9E 
4311JB 284D 
43BD CD1C2B 
43CI 7E 
43Cl 47 
43C2 FE91 
43C4 2813 
nr.li CP 

43C7 8D 
43C8 2B 
43C9 48 
43CA ID 
43CB 2114 
43C1> 7 8 
43CE C34543 
43Dl D7 
4302 B7 
43D3 C8 
43D4 FE2C 
43D6 21F9 
43D8 18FI 

43DA D7 
43DB CD3723 
43DE 7E 
43DF FE2C 
43El CC781D 
43E4 FECA 
43E6 CC781D 
43E9 28 
43EA E5 
43EB CD9419 
43EE El 
43EF 2817 
43Fl D7 
43F2 DAC21E 
431'5 C33F43 
43P8 1611 
43FA C1>151F 
431'0 B7 
43FE C8 
43FF D7 
4411 FE95 
4412 211'6 
4414 15 
4415 21F3 
4417 15 
4418 18E7 

441A D7 
4418 CF 
U.IC 8D 
441D 28 
4UE D7 
441F DA73lF 
4412 E5 
4413 D7 
4414 21FD 
4416 E) 

17211 
17251 
17311 
17351 
17411 
17451 
17511 
17551 
17611 
17651 
17711 
87751 
17811 
17851 
17911 
17951 
18111 
18151 
18111 
18151 
18211 
18251 
18311 
18351 
18411 
18451 
18511 
18551 
18611 
18651 
18711 
18751 
18811 
18851 
18911 
18951 
19111 
19151 
19111 
19151 
19211 
19251 
19311 
19351 
19411 
19451 
19511 
19551 
19611 
19651 
19711 
19751 
19811 
19851 
19911 
19951 
11111 
11151 
11111 
11151 
11211 
11251 
11311 
11351 
11411 
11451 
11511 
11551 
11611 
11651 
11711 
11751 
11811 
11851 
11911 
11951 
lllll 
11151 
lllll 
lll51 
ll211 
ll251 
ll311 
ll351 
11411 
ll451 
11511 
ll551 
11611 

CGOTO RST 
JP 

liB 
C,lEC2H 

;NEXT BYTE 
!NUMBER, JP TO ROM 

;LINE LABEL: SEARCHES BASIC PROGRAM FOR A LINE BEGINNING WITH LABEL IDENTIFIER 
1 CHECKS FOR SOURCE AND OBJECT STRING MATCH, UL ERROR AND CN ERROR 
;ENTRY: HL POINT TO FIRST CHARACTER OF SOURCE LABEL 
!EXIT: BL POINTS TO BYTE BEFORE OBJECT ROUTINE (END OF LINE WITH OBJ LABEL ). 
LNLBL DEC HL 

CALL NXTBYT 
JP Z,SNERR 
LD C,LBIDNT 
LD (SRLBPT),HL 
CALL CFKMS 
JP NC,ULERR 
EX DE,HL 
LD A, (BL) 
INC HL 
OR (BL) 
LD E,32D 
JP Z,ERROR 
DEC HL 
DEC HL 
RET 

I CotUIAND C»ii : 
CC»ii RS:' 

CP 
JR 
CALL 
LD 
LD 
CP 
JR 
RS'1' 

ADC 
DEC 

can LD 
CNTCMA DEC 

JR 
LD 
JP 

NXTCMA RS'1' 
OR 
RET 
CP 
JR 
JR 

SEE CGOTO 
liB 
9EH 
Z,CC»>ER 
2BlCII 
A, (BL) 
B,A 
91B 
z,cotn 
188 

~LL 
C,E 
c 
NZ,NXTCMA 
A,B 
BlD61 
liH 
A 
z 
' ' , 
NZ,NXTCMA 
CNTCMA 

;COMMAND IF: SAME AS BASIC 
!ENTRY: BL POINTS TO IF TOKEN 
1EXIT: HL POINTS TO ARGUEMENT 
CIF RST liB 

CALL 23378 
LD A, (HL) 
CP , 
CALL Z, 1D7 88 
CP ICAB 
CALL Z, 1D7 88 
DEC BL 
PUSH BL 
CALL 19948 
POP BL 
JR Z,B2156 

B214F RS'1' liB 
JP C,lEC2H 
JP BlD5F 

82156 LD D,ll 
B2158 CALL 1FI5H 

OR A 
RET Z 
RST liB 
CP 958 
JR NZ,B2158 
DEC D 
JR NZ,B2158 
DEC D 
JR B214F 

!COMMAND~ 
C~ER RS'1' 

RST 
ADC 
DEC 
RST 
JP 
PUSH 

C~!Rl RST 
JR 
EX 

ERROR: SEE CGOTO 
liB 
188 
A,L 
HL 
liB 
C,lF73B 
HL 
liB 
NZ,C~ERl 
(SP),HL 

;NEXT BYTE TO A 
;END STATEMENT,ERROR 
!LABEL IDENT . TO C 
!SAVE ADD.SOURCE LABEL 
!FIND OBJ . LABEL 
1 NO MATCH FOUND 

;END 
OF 

I PROGRAM? 
;CN ERROR 
;YES, ERROR 
1POINT TO 

END PREV. LINE 

1NEXT BYTE TO A 
1 ERROR TOll: EN? 
;YES 
1 EVALUATE ARCUEMENT 
1NEXT BYTE TO A 
1SAVE IN B 
1GOSUB? 
I YES 

1ARGUEMENT TO C 
1 SPECIFIED I? 
JNO, NEXT COMMA 
1RESTORE A 
1 EVALUATE ' DO 
!NEXT BYTE TO A 
I END STATEMENT? 
1YEB 
1COMMA? 
INO 
1 YES, COUNT IT 

OR END OF LINE 
1NEXT BYTE TO A 
1 EVALUATE ARGO EMENT 
1NEXT BYTE TO A 
1COMMA? 
1 YES, NEXT BYTE 
1TBEN? 
1 YES, NEXT BYTE 

;JUMP TO 'PATCH' 

1NEXT BYTE 
1NUMBER, NORMAL BASIC 

1NEXT BYTE,END STATEMENT? 
INO 
!YES, SAVE IN STACJI: 

I. 0 

Program continues 
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Stocking StuHers 
for good little computers 

PIGSKIN 
by J. Laurence, A. Sothen 
IW.Gnenda 
Play football against a friend or your 
computer with PIGSKIN. Featuring 
a graphic display of the field, the 
ball and scoreboard statistics, 
when you have the ball you choose 
from eleven offensive plays while 
your opponent picks which of the 
seven defenses might stop you. 

If you play against your T~. 
there are five levels of difficulty. 
And they aren't easy! You can even 
save a game for later completion. 
Don't limit yourself to Sunday foot· 
ball- get PIGSKIN now for only 
$14.95 on tape, S20.95 on diSk. 

1'8 SYSTEM 
IIIII SAVERS 

by Tom Stlbolt 
If you ever type " SYSTEM" on your 
TRS-80• , this two-program package 
will make life easier for you. 

One of the programs, FLEXL, lets 
you ma«e backup copies of any 
system format tape. 

Disk drive own&B can use TDISK to 
save any system format tape onto 
disk. It will even load non-contig· 
uous tapes. You will get more out 
of d isk drive ownership with TDISK. 
Get this two-program package now 
lor only $14.95. Just one of Acorn's 
fine utility programs. 

INVADERS 
FROM SPACE . 

I I I o I I 0 o 

: : I : : :: ~: 
:: :::: f:·' 

.V .\&.0 tl, 0 .:.~ 

Full 
sound 
effects 

by Cart Miller 
A NEW ATTACK IS LAUNCHED! 

A new and faster machine langu
age approach to this classic (and 
addictive) space game. 

In INVADERS FROM SPACE, you 
choose the game speed, the 
enemy bomb frequency and 
accuracy, the number of shots on 
screen and the number of your 
bases. 
Available for TRS-80• 16K Level II 
for only S14.95 on tape or$20.95 on 
disk. 

DUEL 
-N

DROIDS 

.---- -' . 

: J,· .l.. : : ... ' 

I _, ! 

: ~ 
~ ...____: 

by Leo Christopherson 
Your 'drold has already learned 
NIM, so now It's time to teach It how 
to wield a laser sword ! 

Your 'drold starts out as a lowly 
clown. You teach it how to use a 
lasef sword by controlling Its move
ments. After training It to be a 
"Grand Master," you enter the tour
nament against the program's 
skilled 'drold! Entertainment for all 
ages. 

Available now for $14.95 on tape or 
S20.95 on disk, for TRS-80. Level II, 
16K. 

by Richard Wilkes 
Enhances Radio Shack 's great 
Scrlpsit word processor with many 
new and useful features. 

Call up the disk directory or kill flies 
while still in Scrlpsit. 

Using any printer with backspace 
capability, you can underline text 
and produce computer-type slash
ed zeros. 
All these capabilities, and more, are 
available when you add SUPER· 
CRIPT to your Scrlpait program. 
Available for just $29.95 on disk. 

~)tJtete~-te 
or choose from these 
popular programs . . . . 

..• SPACE WAR 
Two-player, real-time apace battle. 
S9.95 

.•. ATERM 
ASCII terminal communications 
program. $19.95 

. . . MUSIC 
Compose and play your own music, 
using your TRs.ao· . S9.95 

. .. CODEBREAKER 
Puule-solvlng game teats your 
logical skills. S9.95 

--- ---- Available now from these and other fine Acorn dealers -------

•TRS-aO Ia • ~of T8nltv Carp. 

I MAUR INOUIRIIIINVInD I 

Acorri 
Software Products, Inc. 

834 Nor1tt Ctrolna Avenue, S.E., ~. D.C. 20003 

AOVENT\IRES INTERNATlONAL 
171 Oxford Rd. 

Fern Par1t. FL 32703 
CINCINNATI COMPIJTER STORE 

Princeton Plaza-
, 17 t 1 Prlncelon Rd. 

Clncirwwt l. OH 452411 
COMP.U-TRS 

51 Fton...,t Oeka 
~ngCente< 

Fton-t. MO e.J031 
OIGIBYTE COMPIJTER CENTER 

31 Eat 3 tat St. 
- YOI1<. NY 10016 

HOeeY ~ ELECTRONICS 
11&11 ~Center Dr. 

North Ridge. CA 111~ 
LEVEL IV PROOUCTS, INC. 

322311 Schooterafl Ad. 
Livonia. Ml4115 

M~O MANAGEMENT SYSTEMS 
11~ Second A ... 
C.IIO, GA 31728 

MICAOtooiA TIC SYSTEMS 
1303 Powell St. 

v-. ec VSB-t06 
THE PROGRAM STORE 

'200 Wlaconlfll A ... 
WM11ongt011, DC 20016 

Wid 
W. Beii P\ala -

8800 Securi ty 81\oa. 
e.l1in>O<e. totO 21207 

RADIO ~ACI< 

- - Oek Shoclping CenMir ~ Spring. totO 2080t 
Wid 

c..ithet"ltlurg Squere 
a.lt--..rg. totO 20780 
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4417 CD9A43 
UlA 23 
441B 22f'l41 
441! El 
44lf' C9 

4421 EDSBA441 
U:H CD3344 
4427 B7 
4428 C8 
4429 D7 
442A EB 
442B ES 
442C CD4444 
442f' Dl 
4431 31!f'2 
4432 C9 

4433 EB 
4434 ES 
4435 DDEl 
4437 7E 
4438 SF 
4439 23 
443A B6 
443B C8 
443C 56 
443D 23 
443E 23 
443F D7 
4441 B9 
4441 21FI 
4443 C9 

4444 2A6B46 
4447 2B 
4448 1B 
4449 CD6144 
444C 47 
4UD EB 
444E 281A 
4451 CD6144 
4453 EB 
4454 C8 
4455 B8 
4456 28f'1 
44 58 Af' 
4459 C9 
USA CD6144 
445D 211P9 
USF 37 
4461 C9 

4461 D7 
4462 C8 
4463 f'E2C 
446 5 C9 

4466 1611 
4468 7E 
4469 B7 
446A C8 
446B PE3A 
446D C8 
446E FE2C 
4471 C8 
4471 14 
4472 23 
4473 18P3 

4475 CDC646 
4478 FS 

11651 
11711 
117SI 
11811 
11851 
11911 
11951 
12111 
12151 
12111 
12151 
12211 
12251 
12318 
12351 
12411 
12451 
12511 
12551 
12611 
126511 
12711! 
12758 

12811 
12851 
129111 
12951 
13111 
13151 
13111 
13151 
13211 
13251 
13311 
13351 
13411 
134511 
135111 
135511 
13611 
136511 

13711 
137 511 
13811 
13851 
13911 
13958 
14111 
14151 
14111 
lUSI 
14211 
14251 
14311 
14351 
14411 
14451 
14511 
14551 
14611 
14651 
14711 
14751 
14811 
14851 
14911 
14951 
lSI II 
151511 
15111 
15151 
15211 
15251 
15311 
15351 
15411 
154511 
15511 
155511 
15611 
156511 
15711 
15751 
15818 
15851 
159118 

CALL LNLBL 1 FIND OBJECT LINE 
INC HL ;POINT TO BEG.OBJ.LINE 
LD (41f'IH), HL ;SAVE ADD .LINE 
POP HL 
RET 

Cf'IOIS LD DE, (BPRP'l'R) 1POINT DE TO BASIC PROG. 
CPIOISl CALL f'NDKEY 7f'IND LINE BEG.WITH KEY 

OR A 7IS A 17 
RET z 1YES, END PROGRAM 

CFIOIS2 RST liB JNEXT BYTE TO A 
EX DE,HL ;DB POINTS TO OBJ.LABEL 
PUSH HL 1 SAVE ADD. NEXT LINE 
CALL STRMCH 1 MATCH STRINGS 
POP DE 7ADD . NEXT LINE 
JR NC,CFKJIISl 1N0 MATCH, TRY AGAIN 
RET 

;FINDKEY: SEARCH BASIC PROGRAM FOR LINES BEGINNING WITH SEARCH ltEY 
;ENTRY: SEARCH ltEY IN REGISTER C 
I DE POINTS TO LINE WHERE SEARCH IS TO BEGIN 
1 EXIT: A•l IF END Of' PROGRAM I IX POINTS TO LINE WITH LABEL 

HL POINTS TO ADDRESS Of' OBJECT ltEY1 DE POINTS TO THE 
OBJECT ROUTINE 

1 C • SEARCH KEY 
f'NDKEY EX DE,HL 

PUSH HL 
POP IX 
LD A, (HL) 
LD E,A 
INC HL 
OR (HL) 
RET Z 
LD D, (BL) 
INC HL 
INC HL 
RST liB 
CP C 
JR NZ,f'NDKEY 
RET 

1 START ADD. DE TO HL 
7SAVE 
1 IN IX 
7END OF 

PROGRAM 
I 7 
!YES 
1DE POINTS TO NEXT LINE 
1FIRST BYTE 
1 TEXT 
I TO A 
;•SEARCH KEY? 
;NO, TRY NEXT LINE 

NEXT LINE, THE 

;STRING MATCH: COMPARES TWO STRINGS, IMBEDDED SPACES IGNORED. DELIMITERS ARE 
'·. ' , . AND I 

1 ENTRY: ADDRESS OF SOURCE LABEL IN (SRLBPT); DE POINTS TO OBJECT LABEL 
1EXIT: CARRY SET IF MATCH f'OOND 
STRMCH LD HL, (SRLBPT) 

DEC HL 
DEC DE 

STRMCl CALL NXTBYT 
LD B,A 
EX DE,HL 
JR Z,ENDSCE 
CALL NXTBYT 
EX DE,HL 
RET z 
CP B 
JR Z,STRMC1 

NOMCH XOR A 
RET 

ENDSCE CALL NXTBYT 
JR NZ,NOMCH 
SCF 
RET 

NXTBYT RST liB 
z RET 

CP 
RET 

•• , 

1 LENGTH STRING: COONTS LENGTH 
;ENTRY : HL POINTS TO STRING 
1 EXIT: B • LENGTH OF STRING 
LENSTR LD B,ll 
LENSTl LD A,(HL) 

OR A 
RET I 
CP ':' 
RET Z 
CP ',' 
RET Z 
INC B 
INC HL 
JR LENSTl 

1 POINT TO SOURCE 

;NEXT BYTE TO A 
;SAVE IN B 
1 POI NT HL TO OBJ. WORD 
;JP IF END SOURCE WORD 
1 NEXT BYTE OBJ • WORD 

1 MATCH f'OOND 
1 BYTES MATCH? 
1 YES , COMPARE NEXT BYTES 
1 CANCEL CARRY, NO MATCH 

1 ALSO END OBJ. WORD? 
1 NO, NO MATCH 
;SET CARRY 

;RETURNS NEXT BYTE IN A 
1 AND Z FLAG SET 
I IF ' , ' ' I ' OR • 

STRING TO DELIMITER 

;INITIALIZE COUNTER 
;NEXT BYTE 
;I 7 
;YES, END STRING 
;':' 7 
;YES , END STRING 
;COMJIIA? 
;YES, END STRING 
;COONT IT 
1 POINT '1'0 NEXT BYTE 

; COMMAND LABEL: CHECKS FOR BASIC LINE OR COMMAND ENTERED 
1 ENTRY: USER ENTRY IN BASIC INPUT BUFFER 
CMDLBL CALL INTOFF ;DISABLE INTERUPTS 7 

PUSH AF 

Program continu•s 
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Games from BIG FIVE will 
turn your computer into a 

SUPER 
NOlA© 

GALAXY 
INVASION© 

ATTACK 
FORCE© 

COSIIC 
FIGHTER© 

METEOR 
MISSION II© 

TRS-80 
HOME ARCADE 
If you nl your TRS-80 hMIO!Mj!ICI !of 1 flit-paced wCide-type g11111 thlt is 

tr~Ay 1 chlllenge, then II PEl 1111 il what you've been waiting for . In this 
two player mechint-llng11111e pne, large lll•oid• float ominously around the 
Wltll. Suddenly your lhip 1pp1111 nl you mull destroy lhlataroidl betore 
they destroy you! (But watch out blclu11 big llleroids brtlk apart into liltlt 
ones.) The controlllhlt your ~will respond to ., tlrull, rotlll, hyi*1JIICI, 
nl tn. AI rivfrtl You've done it! You've cltlriCIMwy Ill tilt llleroids! But what 
is thiiiiUCif with lhlleser doing? l»ck! You must destroy him fast bec11111 thll 
guy's accurate! 

Tht sound of the lduon is calling you! Cruelllld crafty invld .. hive liMn 
spotted in bettie form1tion wtrping towlrd Elrlh II en incrldible splld. Suddtnly, 
your ship mltlrillizts just bllow the 1119' flock of invld ... Ouiddy nl skifuly 
you slift right nlllft u you Clrlfully fir1 your l111r1 II them. But witch out! A 
flw •elnlking out of the convoy llld flying strlight II you! AI the wllint of their 
engines gilts louder, you place your finglr on tht fir1 button knowing d too well 
thll this shot must conntc:t-or your minion wil be ptflllllllfltly ovtf! With 
sound effects! 

Your TRS-80 ICIIIII has betn trtnsformld into 1 mtze-lib pllyfield !of this 
g11111. AI your ship 1pp1111 on the bottom of the st111r1, eight alien remlhps 
1pp11r on the top. All of them .,lrlvlling II flank splld dir1Ctly II you! Ouiddy 
nl bolcly you move towlrd them nl fill missiles to destroy them. But the mort 

aliens you destroy, the f11ter the rtmaining onts become. If you get too good you 
mull endure the WTith of the keep• of the m1zefield: the menacing "Aegship". 
You mull dellroy him f11t because, 11 you will find out, that guy'seccurlle! With 
sound efftcts! 

Wrth thouslllds of 111rs whizzing by you, your I PACE DEITIIYEI ship 
coma out of hyptnptce directly under a convoy of aliens. Almost tffortlessly, 
you skillfuly destroy avwy last one. But befofe you c.n COf9IIUIIte yourself, 
another sll tppNn. Thtst seem to be slightly more intdigent then the first Itt. 
Quickly you tliminet1 Ill of them, too. But your futlsupply is rtpicly dilninishing. 
You mull still dtstroy two mort Ills befort you cen dock with your spltlllllion. 
All right! Tht sp1t1 stllion is now on your scanntrS! Oh no! Intruders have 
overtaken the stltion! You must skilfuly fire your 11111tron Iuers to tliminllelhl 
intrudtn from tht stllion btfofe your engines rur1 out of full tnd explode! With 
sound! 

Tht 11cond •• ... has occurrtd tnd the glluy is futl of strwy tsltfoids 
nl mtllors. AI you look tlwough your space port you 111 1 btlt of llltroids 
drifting ICfOSS the smen blocmg your path to tht 11flty of the speet llllion 
lbove. But be certful because meteor showers, exploding suns nl invading 
aliens mwy strike your ship tnd stncl it lurtlilg beck to ground lavtl. How mtny 
times c.n you 1nd your opponent m..w• tlwOUQh those obstldts befofe time 
l'uriS out? Wrth sound efftctsl 

....-357 BIG FIVE SOFTWARE 
P.O. Box 9078-185, Van Nuys, California 91409 

Prices per geme. lMII-S14.95, l.tvtiii-S14.95, lMI 11/Disk--$17.95 
Specify which Vlf1ion wt.-1 ordering. 
10% discount !of 2 g111111, 15% !of 3 or mort. 

Ple111 tdd S1 .00 postagl/hendling, Calif. rtsidtnts tdd 6% Ia. 
All glmts ., writlln in machine lengu~g~ nlsupplild on cassette. 
Oisk versions save high scor• to your TRSOOS or NEWOOS disbtte. 

Ctsllttt Vlfsions require 161( memory, disk versions require 3 2K. 
Write for info. on Mod 3 versions. 
All gtm• C> 1980 by Bill Hogue & Jeff Konyu. 
TRS-80 & TRSOOS ., trtdtmtrks of Tandy Corp. 
NEWOOS is 1 trtdlmalt of App.-11, Inc. 
Dealer inquiries invitld. 
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4479 18 
U7A 09 
447B F1 
447C 3837 

447E IEII 
UBI 116046 
4483 2AEUI 
4486 07 
4487 IC 
4488 1A 
4489 B7 
U8A 13 
448B 21l'B 
4480 1A 
448E l'EBI 
4491 2112 
4U2 AP 
4493 4P 
4494 B7 
4495 2817 
4497 BE 
4498 21£9 
449A 07 
449B 13 
449C 18EF 

449E 1611 
44AI CB21 
UA2 E5 
44A3 218646 
44A6 19 
44A7 7E 
44A8 23 
44A9 66 
44AA 6P 
UAB E3 
44AC C9 
44AD 09 

u~ ~8C46 
UB2 C37544 

44B5 2AE641 
44B8 07 
UB9 IECP 
44BB 89 
UBC 21El' 
44BE CD61U 
44C1 28EA 
44C3 226846 
UC6 C021U 
44C9 31E2 
44CB 09 
44CC 05 
44CO 09 
44CE 01 
44CF 006EI2 
4402 006613 
4405 DF 
4406 28D5 
44D8 C392U 

44DB COEU4 
UOE C0501B 
44E1 C3BU6 

44E4 7E 
44E5 87 
44E6 2851 
44E8 FE93 
44EA 281E 
44EC FEB6 
UEE 281C 
441'1 18CI 

44F2 IE93 
44F4 C01U5 
441'7 C3B646 

44PA CD3845 
Ul'D IECF 

15951 
16111 
16151 
16111 
16151 
16211 
16251 
16311 
16351 
lUll 
16451 
16511 
16551 
16611 
16651 
16711 
16751 
16811 
16851 
16911 
16951 
17111 
17151 
17111 
17151 
17211 
17251 
17311 
17351 
lHII 
17451 
17511 
17551 
17611 
17651 
17711 
17751 
17811 
17851 
17911 
17951 

UIU 
18111 
18151 
18211 
18251 
18311 
18351 
18411 
18451 
18511 
18551 
18611 
18651 
18711 
18751 
18811 
18851 
18911 
18951 
19111 
19151 
19111 
19151 
19211 
19251 
19311 
19351 
19411 
19451 
19511 
19551 
19611 
19651 
19711 
19751 
19811 
19851 
19911 
19951 
21111 
21151 
21111 
21151 
21211 
21251 
21311 
21351 

EX AF,Al'' !SAVE AF 
EXX 1SAVE REGISTERS 
POP AP 1 RESTORE AP 
JR C,LINEIN 1BASIC LINE ENTERED 

1 LABEL MENU: CBECitS INPUT AGAINST LABEL COIUtANDS 
1 EXIT: C • NOMBD Of COilKANO, I FOR NO MATCH 
LBLKNU LD C,ll 1 INITIALIZE COUlft'D 

LD DE,WRDLST 1P0Ilft' TO START OP LIST 
LBLMNl LD HL,(41E6H) 1P0Ilft' TO ENTRY IN BUFF . 

RST liH 1PIRST BYTE OP ENTRY 
INC C 1 INCREASE COURTER 

NXTWRD LD A, (DE) 1 BYTE '1"0 A 
OR A 1 END WORD? 
INC DE zPOINT TO NEXT BYTE 
JR NZ,NXTWRD ;NOT BEG.OF WORD 

LBLMN2 LD A,(DE) zPIRST BYTE WORD 
CP 81H 1END LIST? 
JR NZ,NXTWJU zNO 
XOR A zYES 
LD C,A 11 IS I FOR NO MATCH 

NXTWR1 OR A 1 END WORD? 
JR Z ,JMPR 1 YES, PIMD ROUTINE 
CP (HL) 1N0, BYTES • ? 
JR NZ,LBLMNl 1N0 MATCH, TRY NEXT WORD 
RST liH 1 NEXT BYTE 
INC DE 1 
JR LBLMN2 zBYTES MATCH SO PAR 

!JUMPER: JUMPS TO ROUTINE CORRESPONDING TO COMAND 
zENTRY: REC. C • NUMBER OF WORD IN WORD LIST MATCHING ENTRY! I IF NO MATCH 
JMPR LD B,ll I 

SLA C 1NUMBER * 2 
POSH HL I 
LO HL,JMP'!'BL zPOilft' TO JUNP TABLE 
ADO HL, 8C 1 ADDRBSS 
LO A,(BL) 1 Of 
INC HL ROUTINE 
LO 8, (BL) TO 
L0 L,A 1 HL 
£X (SP) ,HL zADDRBSS TO STACI 
RET zJUMP TO ROUTINE 

NOM£NU EXX 1NO MATCH,RBSTORE REG'S 

£X AI~' rRBSTOJll AF 
CALL 1 ENABLE Ilft'EJOP'l'S? 

EXC!mL JP CJIDLBL rEXCHANCED WITH BASIC RAM 

rBABIC LINE INPUT: LB ERROR CBECI 
rENTRY: BASIC LINE IN INPUT BUFFER. LINE NUMBER IN DE 
1 IF MATCH IS FOOND AND LINE NUMBER ARE TBE SAJU!, LINE IS BEING EDITED. 
LINEIN LO BL, UIB6B) 1P0Ilft' TO ENTRY IN BUFF 

RST liB 1FIRST BYTE ENTRY 
LO C,LBIDlft' riS IT 
CP C 1 LABEL IDENTIFIER? 
JR NI,NORENU rNO, ICX>RE 
CALL NXTBYT 1 ENTRY? 
JR S,NORENU rNO 
LD (SltLBPT) ,BL !SAVE ADDRBSS LABEL 
CALL CPIMS 1 MATCH IN PROGRAM? 
JR NC,NOIUI:JIU rNO, 01 
EXX I 
PUSH DE rCET LINE t ENTRY 
EXX 
POP DE 
LD L, (IX+2) 1LINE I OBJECT 
LD B, (IX+3) 1 TO BL 
RST 188 !SAKE I? 
JR Z,NOM£NU zYES, SAlt£ LINE (EDITED) 
JP LBLERR !LABEL ALREADY ASSIGNED 

ENTLBL CALL 
EXTLBL CALL 

JP 

LBLBAS LD 
OR 
JR 
CP 
JR 
CP 
JR 
JR 

1 DELETE Rl!:ltARIS 

LBLBAS 
BASIN I 
JliADY 

A, (HL) 

" I ,CHEat 
RENTOI 
I,RENLBL 
DELTOI 
Z,DELLBL 
EXCIC>L 

DELilDI LD C,RDITOI 
CALL DELLBI 
JP READY 

1 ENTER LABEL TO BASIC BLOCI 
!INITIALISE FOR BASIC 
1JUNP TO READY 

zENTER ON Clm 'BASIC •• • 
,. ? 
zYES, NO SWITCH 
1 REM TOlER? 
rYES 
rDELETE TOlEN? 
zYES 
rNOT RECOQiiZED 

1 REil TOlEN IS SEARCH lEY 
rFliiD AND DELETE 

zCORVBRT TO LINE NUMBERS AIID WRITE JliMARIS FOR LABELS 
JliMLBL CALL CBECI zLABEL TO BASIC 

LO C, L8 lOft 1 LABEL lOft. IS SEARCH I EY 
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Poor 
Man's 
Floppy 

HIGH SPEED CASSETTE SYSTEM 

..JPC p<oducts [""" .•..... 
~--TC-B 

Now the wkfelr •ccl•lmed 
JPC cu .. He Srstem Is •r•ll•ble 
for rour TRS-80" computer. 
The price Is onlr QO.OO 

TC-1 c-ttr Systnn 
JPC Produdl 
Albuquerque, NM 
Kit: $90 
Aurmblrcl: SUO 

by Carl A . Kolbr 

I gucss I don't have to tdl any TRS-80 owners 
how frustrating the cassette system that 

comes with the computer can be. Even with the 
factory mod that 's available, the annoyance of 
loading and checking programs becomes just 
bardy tolerable. 

If you're like me, after you've just plunked 
down a chunk of money for a Levd II 16K ma
chine, "you ain't got nuttin left" for even one 
disk drive at SOO bucks apiece. So you suffer. 

A reasonable alternative is the Exatron 
Stringy Floppy (ESF). This will cost you about 
2SO bucks and totally eliminates your loading 
and saving problems, automatically and fast. 
I've had one of these for about six months and 
love it! 

But , if the price is still too steep, have I got a 
device for you! 

11lr Dnkf 

The February 1980 issue of Microcomputing 
had an ad that intrigued the hdl out of me. It 
was a high-speed cassette system by JPC Prod
ucts acclaimed as a "poor man's noppy. " It 
made all sorts of seemingly ridiculous claims 
such as " loads five times faster," "stores SO,IXX> 
bytes on a J(}.minutc cassette," "less than one 
bad load in a million bytes with the volume con
trol anywhere between one and eight." 

All this for a measly [901 bucks? How could 
this be? A call to Albuquerque answered a few 
questions: Yes, it had its own power supply, 
and, it stored programs five times faster be
cause it utilized higher density data. The com
puter outputs the information at a higher rate 
out of the rear keyboard connector. 

The ad had even claimed anyone could build 
it even if you have never soldered before. JPC 
would make it work, if you couldn't-for free. 
I was sold. I placed my order, and it arrived 
about two months later (pans shortage). 

I work in electronics, so I found the unit ex
ceptionally easy to build . It took about an 
hour. The manual is superb. (That's better than 
ifta\.) It was cltar. concise and exact with no 

FOR TRS-80* 
[Reprint of June 1980 Review, 80 Microcomputing) 

ambiguitirs. Important parts placements arc 
strrssed (polarity markings on electrolytics, 
bands on diodrs, etc.). 

JPC was right! With these instructions. you 
couldn't go wrong. The board quality is cxcd
lent. It is double-sided and parts locations arc 
clearly marked on the component side of the 
board. There arc no jumper wires to install. 
JPC utilizrs PC traces and plated-through 
holes for connections to traces on the other side 
of the board. 

Also, there arc absolutdy no adjustments or 
settings to bother with. 

The documentation is a sheaf of 8 !12 x II pa· 
pers stapled together. It is written in the nicest 
format I've seen in a while. Each command 
and/or subjects is covered on its own sheet in 
large type. All explanations are in easy to read 
English-not computerese. 

eo....cts •d Fratura 

SAVE"nlfeamf": Saves your BASIC pro
gram on cassette. 
LOAD: Reads the next BASIC program from 
the cassette. 
LOAD"r.tl-" : Searches for and loads the 
specified file from cassette. 
LOAD? IUid LOAD!"fllnule": Reads file 
from cassette, and comparrs contents to mem
ory. 

LOADN: Prints a list of all the programs on a 
cassette, until interrupted by the "break" key. 
LOADN"IBeaame": Same as above except the 
tape will stop at the end of the program named . 
KILL: Removes the file manager program 
from memory so that the extra memory can be 
used by large programs. 
RSET: Allows th~ operator to rewind and posi
tion the tape on tape recorders that have these 
functions tied to the motor control jack. 
RUN"~'': TC-8 scarchrs for a specified 
program and runs it immediatdy. 
PUT" rue.-": Same as SAVE "filename" , 
except it is for usc with system tapes. 
GET: Same as LOAD. except it is for usc with 
system tapes. 
GET"r..-": Same as LOAD " filename", 
except it is for usc with system tapes. 
GET?aiMI GETI"fllnwne": Same as LOAD? 
and LOAD?"fllenamc". except it is for usc 
with system tapes. 
GETN and GETN"fllenamr" : Same a s 

LOADN and LOADN"filcname". except it is 
for usc with system tapes. 
OPEN: Required before cassette input or out
put of a data til~ can be attempted . 
CLOSE: Required to end a cassette data file. 
PRINT I: Allows numerical or string data to be 
output to a cassette file . 
INPUT I: Allows numerical or string data to be 
input from a cassette file . 

I haven't counted them. so I don' t know 
about the "o~ load in a million bytes" claim. 
but my son . Anthony (age II), loaded about 30 
of his programs from his Radio Shack format 
tape to a new TC-8 format tape. He's run them 
all and found no bad loads. 

Unlike the standard tape system, you can po
sition your tape anywhere before the program 
you want and not have to look for a blank spot 
between programs. Th~ TC-8 patiently waits 
for the program you want and then starts load
ing without getting confused by the portion of 
the previous program you just fed it. 

Try that on your regular cassette system; 
you'll wear out the reset button . • 

ORDER NOW 

To order your TC-8 kit. send your check or 
money order for S90.00 plus S3.50 postage 
and handling to JPC PRODUCTS CO., 12021 
Paisano Ct., Albuquerque, NM 87112 (New 
Mexico residents add 4 '1e salrs tax). Credit card 
orders accepted by phone or mail. Personal 
checks will delay shipment. We will otherwise 
immediately ship you the TC-8 kit, the cabinet. 
the ribbon cable, the power adapter, an instruc
tion manual. and a cassette containing the 
software. 

,,go 

Phone (505) 294-4623 
12021 Paisano Ct. 
Albuquerque, N.M. 87112 
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UFF EDSBAUI 
4513 CD3344 
4516 B7 
4517 C8 
4518 3693 
4SIA 18F7 

4SIC CD3845 
4SIF IECP 
4511 EDSBAUI 
4515 CD3344 
4518 B7 
4519 C8 
451A CS 
451B DOES 
4510 2AF941 
4521 EDS2 
4522 ES 
4523 Cl 
4524 El 
4525 EB 
4526 EDBI 
4528 ED53F941 
452C ODES 
452E Dl 
452F CDFClA 
4532 DOES 
4534 01 
4535 Cl 
4536 1800 

4538 2AA441 
453B 2B 
453C 2B 
453D 113045 
4541 DS 
4541 07 
4542 2118 
4544 FEJA 
4546 28F9 
4548 Dl 
4549 23 
454A E5 
454B FDE1 
454D 7E 
454E 23 
454F B6 
4551 c8 
4551 DS 
4552 23 
4553 5E 
4554 23 
4555 56 
4556 ED53A241 
455A 18E5 
455C PEAl 
455E 2814 
4561 FE8D 
4562 2828 
4564 FE91 
4566 2824 
4568 FE9F 
456A 2811 
456C C9 

4560 D7 
4568 FE87 
4571 C8 
4571 2B 
4572 1818 

4574 D7 
4575 2112 
4577 2B 
4578 C9 
4579 FE8D 
457B 281A 
457D PE91 
457F 2816 
4581 FE2C 
4583 2812 
4585 l8ED 
4587 CD8C45 
4S8A l8E8 

21411 
21451 
21511 
21551 
21611 
21651 
21711 
21751 
21811 
21851 
21911 
21951 
21111 
21151 
21111 
21151 
21211 
21251 
21311 
21351 
21411 
21451 
21511 
21551 
21611 
21651 
217111 
21751 
21811 
21851 
219111 
21951 
22111 
22151 
22111 
22151 
22211 
22251 
22311 
22351 
22411 
224511 
2251111 
225511 
22611 
22651 
22711 
22751 
22811 
22851 
22911 
22951 
23111 
23151 
23111 
23151 
23211 
23251 
23311 
23351 
23411 
23451 
23511 
23551 
23611 
23651 
23711 
23751 
23811 
23851 
23911 
23951 
24111 
24851 

~un 
24211 
24251 
24311 
24351 
24411 
24451 
24511 
24551 
24611 
24651 
24711 
24751 
24811 
24851 

LD 
REMLBl CALL 

OR 
RET 
LD 
JR 

DE, (BPRPTR) 
FNDKEY 
A 
z 
( HL) , REMTOK 
REMLBl 

1 POINT TO BASIC PROG. 
;FIND LINE WITH KEY 
;END PROG? 
;YES 
;REPLACE WITH REM 
;NEXT LINE 

;CaiVERT TO LINE NUMBERS, DELETE LABELS 
DELLBL CALL CHECK ;LABEL TO BASIC 

LD C, LB IDNT 1 LABEL IDNT. IS SEARCH KEY 
DBLLBI LD DE, (BPRPTR) ;POlin' TO BASIC PROGRAM 
DELLBl CALL FMDKEY ;FIND LINE BEG. WITH KEY 

OR A 1 END PROG? 
RET Z ;YES 
PUSH BC 1 SAVE KEY 
PUSH IX 1 BEGINNING LINE 
LD HL,(SCLRP!') JPOINT TO VARIABLES 
SBC BL,DB ;NUMBER OF BYTES TO MOVE 
PUSH HL 1 TO 
POP BC 1 BC 
POP HL ;BEG.LINE TO HL 
EX DE,HL 1 

LDIR 1 MOVE ' DELETE 
LD (SCLRPI') ,DE ;NEW SCALAR POINTER 
PUSH IX ;BEG. LINE 
POP DE 1 TO DB 
CALL lAFCH ;WRITE LINE POINTERS 
PUSH IX ;BEG. LINE 
POP DE 1 TO DE 
POP BC ;RESTORE SEARCH KEY 
JR DELLBl 1NEXT LINE 

iCHECK: CHECKS BASIC PROGRAM FOR COflltAND WHICH KAY TAKE A LABEL 
1 CALLS APPROPRIATE PROCESSING ROUTINE ' WRITES LINE NUMBER FOR LABEL 
CHECK LD HL, (BPRPI'R) 1POINT TO BASIC PROG. 

DEC HL 
DEC HL 

CHECKI LD DE,CHECKI 1RETURN ADDRESS 
PUSH DE 1 TO STACK 

CHECKl RST 11H ;NEXT BYTE 
JR MZ,CHECK2 1NOT END STATEMENT 
CP ' 1 ' 1 END STATEMENT? 
JR Z,CHECK1 1YES 
POP DE 1 SAVE RETURN 
INC HL ;ADDRESS LINE 
PUSH HL TO 
POP IY 1 IY 
LD A, (HL) ;END 
INC HL 1 OF 
OR (HL) 1 PROG? 
RET Z 1YES 
PUSH DE ;RESTORE RETURN 
INC HL ;LINE 
LD E, (HL) 1 NUMBER 
INC HL TO 
LD D,(HL) 1 DE 
LD (LNNBUF),DE 1SAVE LINE t 
JR CHECKl ;BEGIN CHECK OF LINE 

CHECK2 CP ONTOK ;ON TOKEN? 
JR Z, PRCSON 1 YES, JUMP 
CP GTOTOK ;GO'l'O TOKEN? 
JR Z, PRCSGG 1 YES, JUMP 
CP GSBTOK 1GOSUB TOKEN? 
JR Z,PRCSGG ;YES, JOitP 
CP RSMTOK ;RESUitE TOKEN? 
JR Z,PRCSRM ;YES, JUMP 
RET 

1PROCESS RESOitE1 SEE PRCSGG 
PRCSRit RST liB 

CP NXTTOK 
RET Z 
DEC HL 
JR PRCSGG 

;PROCESS ail 
PRCS<If RST 

JR 
DBC 
RET 

PRCSOl CP 
JR 
CP 
JR 
CP 
JR 
JR 

PRONOK CALL 
JR 

SE! PRCSGG 
liB 
IU,PRCSOl 
HL 

GTOTOK 
Z,PRONOK 
GSB'l'Oit 
Z,PRONOK .. , 
Z,PRONOK 
PRCSON 
PRCSGG 
PRCSON 

1MEXT BYTE 
;RESUitE NEXT? 
1YES 

1PROCESS AS GOTO/GOSOB 

7NEXT BYTE 
1NOT DID S'l'ATDI!MT 

ION GO'l'O? 
1YES, Olt 
;ON GOSOB? 
1YES, Olt 
1COIIItA? 
;YES, Olt 
;NEXT BYTE 
1PROCESS AS GOTO/GOSOB 
;NEXT BYTE 

Program conrmues 
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The finest Data Bose Morager Available 

• ·• 
lcro • _, 

MAXI MICRO MANAGER for TRS-80 Models 1 & 3 
Requires 48K of RAM and 1 Disk Drive Minimum. 

LOST SHIP ADVENTURE 

Floating lazily in the balmy South Sea waters is a 

mystery ship. She's rigged and ready for a voyage to 

an unknown destination. Where did the Ghost ship 

come from? Where will it take you? Is she an old 

Pirate taking you to gold and glory or a Flying 

Dutchman dooming you to eternal wandering. 
Armed with Scuba gear and a bold wit only the 

bravest or most foolhardy may attempt the LOST 

SHIP ADVENTURE. 

TAPEUUS 

PO Box 66 
Peterboro, NH 03458 

PH (603) 924-6065 

DISK$19.95 

JUST CHECK SOME OF THE FEATURES 

• Support s s i x different relational 
search techniques. 

• Comes with programmer's interface. 
• Over 93 pages of documentat i on . 
• Su pport s up t o 20 user defi ned f i el ds. 
• Each fiel d records up to 800 characters. 
• Fi les can be up to four d i sks in length . 
• Compatable tp 35. 40 & 77 track dri ves • 
• Has calcu lated equation f i elds . 
• Complete report generator. 
• Data can be merged into letters . 

And much, much More ! 

SPECIAL *llllt 
INTRODUCTORY ' • • 

PRICE o tter Expires 1131181 

121ssues For Only $12.00 
All The TRS-80®* News You Need 

When Yov Need It 

Now In Our 3rd Year Of 
Continuous Publication 

One Of The Oldest 
TRs~·N~tteffi 

Still In Circulation 

-Featuring-
• Applications • Product Reviews • 
• Machine Language Tutorials • 

• And Much More • 

Call: 312-782-9750 
Write For Free Sample: 

Chicatrua News .... . 59 

c/o EBG I Associates 
203 N. Wabash Av 
Chicago, IL 60601 

• TRS-«1'"" is • Tr........,. ol T IIndy Corp 
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458C D7 
458D DB 
458E 2112 
4591 2B 
4591 C9 
4592 FE2C 
4594 28FA 
4596 CD9A43 
4599 23 
459A 23 
459B 23 
459C SE 
459D 23 
459E 56 
459F CDAD45 
45A2 18 
45A3 Dl 
45A4 D9 
45A5 FOES 
45A7 D1 
45A8 CDFC1A 
45AB D9 
45AC C9 

45AD CDI646 
45BI CDBA45 
45B3 18 
45B4 CDF545 
45B7 EB 
45B8 2B 
45B9 C9 

45BA 2A6B46 
4580 CD6644 
45CI 3ADJ41 
45C3 BB 
45C4 CB 
45C5 118 
45C6 EB 
45C7 48 
45C8 AF 
45C9 47 
45CA 2AF941 
45 CD ES 
45CE ED52 
45DII E3 
45D1 118 
45D2 3118F 

45D4 2A6B46 
45D7 4F 
45D8 119 
45D9 EB 
45DA C1 
45DB EDBI 
45DD ED53F941 
45El 37 
45E2 C9 

45E3 ES 
45E4 91 
45E5 4F 
45E6 119 
45E7 CD6C19 
45EA 22F948 
4 5 ED EB 
45EE El 
4 5EF C1 
45FI 113 
45Fl EDB8 
45F3 37 
45F4 C9 

45F5 161111 
45F7 21D 3 411 

24911 
24951 
25111 
25151 
2511111 
25151 
25211 
25251 
25311 
25351 
25411 
25451 
255111 
255511 
25611 
25651 
25711 
25751 
25811 
25851 
25911 
25951 
261111 
26151 
26111 
26151 
26211 
26251 
26311 
26351 
26411 
26451 
26511 
26551 
26611 
26651 
26711 
26751 
26811 
26851 
269111 
26951 
27111 
27151 
27111 
27151 
27218 
272511 
27318 
273511 
27411 
27451 
27 5111 
27 5511 
27 6111 
276511 
27711 
277511 
2781111 
27 8511 
27 91111 
27 9511 
28111111 
2811511 
281111 
281511 
282111 
282511 
2831111 
283511 
28418 
284511 
285811 
285511 
2861111 
286511 
28711 
287511 
2881111 
288511 
28918 
289511 
2911111 
2911511 
291111 
291511 
292111 
292511 

1 PROCESS A GOTO OR GO SUB 1 CHANGES LABELS TO LINE NUMBERS 
1ENTRY: HL POINTS TO BYTE BEFORE FIRST CHARACTER OF LABEL OR LINE NUMBER 
1EXIT: HL POINTS TO NEXT BYTE TO BE CHECKED (BY CBEC~) FORGOTO, GOSUB, ETC. 
PRCSGG RST liB 1NEXT BYTE 

RET C 1HUMBER 
JR NZ,PRCSG2 1LABEL 

PRCSGl DEC HL 
RET 

PRCSG2 CP 
JR 
CALL 
INC 
INC 
INC 
LD 
INC 
LD 
CALL 
EX 
RET 
EXX 
PUSH 
POP 
CALL 
EXX 
RET 

FNDLNE CA.LL 
CALL 
EX 
CALL 
EX 
DEC 
RET 

, 
Z,PRCSGl 
LNLBL 
HL 
HL 
BL 
E, (HL) 
BL 
D, (HL) 
FNDLNE 
AF ,AF ' 
NC 

IY 
DE 
lAFCH 

BINDEC 
SPACE 
AF,AF' 
WRNUM 
DE,HL 
HL 

1COMMA? 
1YES 
JPROCESS 
1LINE 
I NUMBER 

OF 

A LABEL 

ROUTINE 
TO 

I DE 
I I FOUND A LINE I 
1RESTORE FLAG 
1LINE POINTERS 0~ 
1SAVE REG'S 
1ADDRESS OF 
I LINE TO DE 
7WRITE NEW LINE POINTERS 
1 RESTORE REGISTERS 

! CONVERT TO DECIMAL 
;ADJ.SPACE IN PROG. 
1SAVE FLAG 
1WRITE DECIMAL NUMBER 

1BL POINTS TO EMD LINE 

!SPACE: MOVES PART OF BASIC PROGRAM IN RAM TO ALLOW A LINE NUMBER TO BE 
1 WRITTBD IN PLACE OF A LABEL . 
JENTRY: ADDRESS OF SOURCE LABEL IN (SRLBPT) 
1 LENGTH OF ASCI I REPRESENTATION ~ LINE NUMBER IN (LENDEC) 
7EXIT: CORRECT AMOUT OF 'SPACE' IN PROGRAM TO WRITE LINE NUMBER. 
1 CARRY SET IF NEW LINE POINTERS MUST BE WRITTEN 
SPACE LD HL,(SRLBPT) 7POINT TO SOURCE LABEL 

CALL LENSTR 1 COUM'.f STRING 
LD A, (LEMDEC) JLEMGTH ASCII REP. 
CP B 7COMPARE TO LEN.STRING 
RET Z 7SAKE 
EX AF,AF' JSAVE FLAG 
EX DE,HL JEND STRING TO DE 
LD C,B JCOUNT TO 
XOR A BC ' 
LD B, A 1 CANCEL CARRY 
LD HL, (SCLRPT) JPOINT BL TO VARIABLES 
PUSH BL 1SAVE 
SBC BL, DE ; NUMBER BYTES TO MOVE 
EX (SP) ,HL 1TO STAC~,RESTORE HL 
EX AF, AF' 1 RESTORE FLAG 
JR NC,INCSP 1NEED MORE SPACE IN PROG. 

! DECREASE SPACE IN BASIC PROGRAM 
DECSP LD HL, (SRLBPT) 1 POINT TO SOURCE LABEL 

LD C,A . 1LENGTB ASCII REP.TO BC 
ADD HL ,BC 1DESTINATION TO DE 
EX DE,HL ; SOURCE TO BL 
POP BC 1 BYTES TO MOVE TO BC 
LDIR ; MOVE ' DELETE 
LD (SCLRPT) , DE ;NEW SCALAR POINTER 
SCF ; SET CARRY . 
RET 

1INCREASE SPACE 
INCSP PUSH 

SUB 
LD 
ADD 
CALL 
LD 
EX 
POP 
POP 
INC 
LDDR 
SCF 
RET 

IN BASIC 
HL 
c 
C,A 
HL,BC 

PROGRAM 

196CH 
(SCLRPT) ,HL 
DE,BL 
HL 
BC 
BC 

1SAVE VARIABLE POINTER 
1 NUMBER OF BYTES TO ADD 
1 TO BC 
; DESTINATION 
1 ENOUGH RAJf? 
1NEW SCALAR POINTER 
!DESTINATION TO DE 
; SOURCE TO HL 
; BYTES TO MOVE TO BC 
; FUDGE FACTOR 
!MOVE, MAJtE ROOM IN PROG 
;SET CARRY 

;WRITE NUMBER: WRITE ASCII DECIMAL REPRESENTATION OF LINE NUMBER IN BASIC PROG. 
1 ENTRY: NUMBER OP BYTES IN NUMBER IN (LENDEC) 
1 ASCI REP. OF NUMBER IN BUFFER POINTED TO BY (DECPTR) 
1 ADDRESS WHERE NUMBER TO BE WRITTEN POINTED TO BY (SRLBPT) 
WRNUM LD B, Ill 1INTIALIZE COUNTER 

LD BL,LENDEC 1POINT TO BUFFER 

Program contmues 
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NEW 
VERSATILITY 
For Your TRS-80 

C?/ffi®2: 
CONTROl. PROGRAM 

FOR MICROCOMPUTERS 
ENABLING YOU TO RUN 
SOFTWARE PUBLISHED 
FOR CP IM 1.4 ON THE 

TRS-80 
CP/M is considered the 1ndustry stand· 
ard disk operating system because it 
gives you the hardware-Independent 
interface you need to make your com
puter work for you . CP/M 2.0 IS the 
latest m the evolution of a proven relia
ble and eHicient software system. FMG 
CORPORATION NOW OFFERS THE 
CP/M 2.0 FOR THE TRS-80 . 
It features an enhanced upward com
patible file system and powerful new 
random access capabilities. The CP/M 
2.0 from FMG provides the ability to 
run software published for the CPIM 
system. on the TRS-80 Model l I. From 
m1nidisks. floppy disks. all the way to 
high-capacity hard disks. the flexibility 
of CPIM 2.0 makes 1t a truly universal 
operating system. The package In
cludes an 8" system disk. ed1tor. as
sembler and debugger for the TRS-80 

AVIIIIble 1n Format A. 8 , C.G only , 12001125 

ffiP/ffi: 
NEW INDUSTRY 
STANDARD 

A deluxe operating system that 
provides big computer facilities at 
small computer prices. MP/M is a 
monitor program which operates 
with your microcomputer to provide 
multi-terminal access with multi
programming at each terminal. 
Best of all, it's CP/M compatible 
which means you can run a wide 
variety or programming languages, 
applications packages, and devel
opment software. 

You can run simultaneous edi
tors, program translators, and 
background printer spoolers. Or 
you can use MP/M for data entry or 
data-base access from remote ter
minals. Or you can use MP/M real
time features to monitor an assem
bly line and automatically schedule 
programs for execution throughout 
the day. MP/M makes an excellent 
focal point for a cluster of con 
nected microcomputers. The pos
sibilities are limitless. 
jform11 8 1 •• 
tfOfmat Gl .. 

'CP/lA and MP/U are trademark• or O+gitl l ReMitC:h 
ZW 11 I ltldtrf\flrlt Of Zllog , Inc 
TRS·IO 11 1 frldePNrk of Tandy C«p 
Pucai/M It 1 trademark of Sore 1m. 

FMG CORPORATION NOW CARRIES GRAHAM-DORIAN & PEACHTREE SO~RE 

P.O. Box 16020 
Fort Worth, Texas 

76133 
(817) 294-2510 ..-12 

AI FMG Sottw .... ,_oducu ~udre An Necee.
....,.w.nuab 

..,._,. L 
.... • IIIICROPRO tNTIANATlONA.L ~rz.~fl u IUPffii.SO,_T I - Soft. meroe. e alti CI u1!1Jty as abiO-

( M) ~': t;~~~~~r;~r~mo~ :::~:~ ,';;0::,~ :;,,~ '!~; 
in b1nary. BC D, PaC:k.ld O.c•mal, EBCDIC. ASCII. 
fiOihng & filed po1n1. t llpc>Mfthal , held ji.ISI•I •d IIC 
Even 'o'lrolble "Um~r ol he lets per recOt"d• 1225112$ 

IUPfiii·SOAT II - Abo,. evellable 11 lbsoluttt pro· 
g,.m on ly . 1175/125 

IUPIER·IOAT Ill - As II wU~t SELECT/ £XCLUOE 
1125/125 

WOA.D·ITAA - Mtf'IU drt .... f'l YtiUII word ptOCtning 
syslem lor Ule wttl'l ttaf'ldlrd 1erm.n1 1s Te ot format· 
tong PIIIOf~d on ICtHI'I FI Cthhn lor ltt•t p1 gin81e. 
~ge num~r ruahty center a nd underscore User 
cen ptlf'tl on. docu~nl wl'ltle almulteMoualy tdtlt~ 
1 second Edtl IICtltl~s •nclude glooal seerch and 
tlpiiCI R11dJW1111 to Off\tr Ito! ltle$ bhXIt mcwt 
etc Reouire1 CAT lttmtnll 'll'tlh aOdtiSSible cu•sor 
pothionfng $41151$40 

WOIIIO.ITAIII Cut!OMiaelioft Not111 - For aophlstkated 
users who 00 not hl\'e one ot 1"-t "''fty tiii'WSIId 
term•nal or "'"'~ conf•OUr8110f11 tn '"' disttibvtlon 
verlionofWOAD-STAR . MAlliS 
WOIIIO· IIU.ITIIII Tell Edt!Ot - In OM mode 1\as super. 
set or CP/Jwfs £0 commal\da lnc ludtng globe ! seerch· 
ing a nd rept1c ing, IOI'fllll tdl end Nc l(w1 rd1 in tile kl 
Video modi , ptO'ttdll lull ICIHI'I l dt!Ot lOt Ullrl with 
Hril l ecSdtti.Hble·curSOf !ermine! 11501125 

n.o"'v IAYt:fll - Prot.cUon lOt' u n let hole1 of ~· 
1nd a ... lloppy dleka Only t nMded per dllkene Kit 
con~"'' c.n,.rlng pot!, prusure tool end IQ~Ui~ll 
7 m•l myter r•n lorclng rtngs tor 25 dllken ... 
s• . Ki1 . . . . .. 114.M 
s•, AtngS Of\ly .. 17.11 
1'". K•t ... 111.11 
a·. R"'9•onty •• 11.11 

HUD CLUNINQ DtllltiTTt:- CIHM the diM RMdl 
Write "tid ;n 30 MCondl Olslt;ene sbsewbs 1o0M 
OJF.ic:te perhcles ltn91rp rlnte. end other foreign parti
cles 11\et mft01PII hlnOer IM pertormtnce ot the drivot 
heed l ells at .... , 3 months '*lin d1ity UM 
a- . 
sv• 

FMG's LIBRARY: 
PASCAl. USER MANUAl • REPORT 

132.00 
130.00 

(lndJ fdrrion bv K. JMtun • nd N. Wirth 
• -...rt.I ........ C-* ..................... ,.. -=-.:=..-=--·- .. -_,I'OSCAI. 

the bocl c:onltSts ot two PIIU tht UHf mnl&ilnd the rt'Mid 

r: lhe~-=.::::::~.: 
tl'lt ~anouaQt Trlt ttQOI'1 defines srancJaul PASCAL, 
wftch conSbtulu • c::onwnon baSI between 1111'101.1$ t1Tl()lem4tnta· 

tiOI'IS olll'le ranvuave ....... '"" 
•m •• 

(M) ~.:c;:,;,~pPOt"':;o ~:C"!=. ~=~·b~ 
output loedler. ltbttiJ Mt""'''t and CU>U Refer · ence l oti uhlrtlll "'clu1Jed 1 1501125 

( M) :c~!-:tt~ e:'u~CAO~io,.:'c~11 =:::o:~ 
aUghiiJ modtfled !Tom Intel AS MI& Compehblllty d1tt 
1n.tt e vtillb._ . . . . . . . . . 1300/S25 

n • OUHAM-OOIIIAN ~ av...u Ot:Nl"AL LEOGIIJI - All Of\·IIM I)'S .. m; no Ntch
tng t1 reQU ited Er~tues to other GRAHAM-DORIAN 

( T) :~c::;'::~ ~~=·~"c ·o~~::~~~i!~= 
reQtlll', ~d of tourntl tnltiea. 111&1 ~lances al\0 
mOf\thly ctoa!ng • KaePI 14 month history al\0 pro· 

~:~~!~l:~;fc;.~' ;~~~n.!f~' .:::r~:evl=~ 

( J ) =~:!!~:: .. ~~~~~: -;~,~~:;;S,'!O:u~~~c~' f,O:~!: 
aCI+Otl u'IIOtmi iiOf\ mty be lf\teted tor ttoetl~ttg by 
Nle.,..,..n type of •ale , d• .. ol M it. t l(; RIPOfll 
tvs tr.b't both lOt '"ount~ttg 1nd dtCIIIOf\ ma ~ ong. 
~u.,ts C BASIC-l Supplied in IOUtc::e tiN/PS 

(T) JOe COITINO - Ottfoi9ned lor gener11 eonlreetou 

!~::.:: ':.~':_c~~~~Of~~~~~ '!n~~,;..O:':: 
'""""' UM!' tlll bhlhel cust~itld coer t11190"1H 
11\d ,00 pf>.aMI Permits COtnpll.otl Of l t1Ut l \JitUUI 
tltlmtltd CO.!$ Aulortllltc.tiiJ upciiiiS OAAHAM· 
OOAIAN O.nt"rel l~r g, hlf'l-1 M lta nd t klnl lyt· 
.. m ReQUtl•t C8ASIC·2 Supptle(l in .outct l ttt/UI 

ORDERS MUST 
SPECIFY DISK 
sYSTEMS AND 
FORMATS: 

FORMAn AVAJl.Aki : 
fA) TA$-80 M~ I (M) Key• Only 
181 TAS-80 Model II 
ICI T!OS-80 M-' IIIIMI K..,. Only 
10 ) HEATHKIT H88 (M ) Keys ()nty 
fEI NORTH STAR 
fF) SUPER BRAIN QO 

Semple Program D•sk For Each Grahem·Oot'ian CGI STANDARD UNIM PLEMENTED 

a_"_'_'n_••_•_P_•ct<_••_•_· s ___ ;_ty_p_..,_•_••_•_· __ ._ .. _•_, ( M) ~O:i:!~~~~~io;n•H~~~~~~~~~ ¥:s~~h ~~~.~~ 
The aale o f each 
propr iet .,v aoftwa re 

lfc~~~ f~~~~v~,a 
one •v•tem onl y . 

Prices F.O.B. 
Fort Worth. Tex. 

~ir;.i~.c~0'1i. 
cheirges extra. 

Mkrocomput., Problem SoMnt u.lng Pncel 
by KMnerh L Sowles 

• Aittrll~...,.., .... teii.,.CMtMs&ltDIMilrifNI --...... _ .. ucso,.... 
. ....... ln~MMM ......... rAitAl. 

Thd 110011 d dtitQntd bOth kw tntr~ c:CIVf'1a 1n com· 
pvttr '"'*lim sotv•no at tht trurunan ancl so~tl tolltOf 
........ andlof~SIII·SCOO)' II~~U"~Ybtltf'I06nand 
JC:tul .... exteutlbiii)J1IOI'wns ft M"'CCudn ltlfOm'llbon on tfllnec:· 
tnary lunCIIOns ancl procedures lor hltndhno guphlCS and 
"""'~' 
llllct ... .... ..... 

114.M 

comp u ters. 

(T) For all (T) ttems listed above , the ree-

:S~C~~~u~r~!:;'di~~nJ;pv~~~~J:~ ~C'~¥~:J 
132 column punter 

I'IIO<IIIA-a IN ~ASCAl 
by PtHer Grogono 

• AI E..-... .......... OM .... ,....., ...... ,.._ .r="" .. ~":J-I'UIS. __ _ 
Dllll ......................... l..llts 

Jhtltl1darranoec!Uitutonal ==uati'IPIISand 
=':,~~~~~ol~ 
to ettaHnKrtb+no a etrcle ab<lfoll a tnanglt PROGRAMM ING IN 
PASCAL 11 S61rt to hOld the rNdtr's ltlllftlf _ .. _ 

•m 

UCSO Reference Book -·--.... -UCIO I'OSCAI.-, ......_ ......... c..,Met 
... . ............. Milt . ......... ,. ....... c.. 

-IU.M 

_ .. _ .... """ htclr ... -111.M -... . ... -m .• 111.15 # Ill 
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4SFA 4E 
45FB 23 
45FC SE 
45FO 23 
45FE 56 
45FF 2A6B46 
4682 EB 
4683 EOB8 
4685 C9 

4686 EB 
4687 C09AIA 
461A AF 
468B C03411 
461E B6 
U!~ ~¥098F 
4613 220448 
4616 C06644 
4619 78 
461A 320348 
4610 C9 

461E C09A43 
4621 C04646 
4624 CJB646 

4627 JEll 
4629 329C48 

462C EOSBAUI 
4638 8ECF 
4632 C033U 
4635 B7 
4636 CAB646 
4639 OS 
463A ODES 
463C El 
4630 CD4646 
4641 CD9Bl0 
4643 01 
4644 18EA 

4646 006E82 
4649 006613 
464C 22EC48 
464F DOES 
46 51 COAFIF 
4654 3E21J 
4656 CD2Ail3 
4659 E1 
465A 23 
465B 23 
465C 23 
4650 23 
465E C07E2B 
4661 2M748 
4664 C0752B 
4667 COFE28 
466A C9 

466B 1181 

4660 II 
466E 42 
4673 .. 
4674 B6 
4675 9C 
4676 93 
4677 Ill 
4678 B4 
4679 52 
467A All 
4678 Ill 
467C 46 
4681 II 
4681 BS 
4682 52 

29381 
29351 
29411 
29458 
29511 
29558 
29611 
29651 
29711 
29758 
29881 
29851 
29911 
29951 
31111 
31158 
31111 
31151 
31211 

~n~: 
31351 
31411 
31451 
31511 
31551 
31611 
31651 
38781 
387 58 
31811 
38851 
389111 
389511 
31118 
31858 
31111 
31151 
31211 
31251 
31311 
31358 
31411 
31458 
31518 
31558 
31611 
31658 
31711 
31751 
31811 
31851 
31911 
31951 
32118 
32151 
32111 
32158 
32211 
32251 
32381 
323511 
3241~ 
32451 
325111 
32551 
32611 
32658 
32711 
32751 
32811 
32858 
32911 
32951 
33181 
33158 
33111 
33151 
33211 
33251 
33311 
33358 
33418 
33451 
33511 
33551 
33611 
33658 
33711 
337 51 

LD C, (HL) 1 LENGTH ASCI I REP.TO C 
INC HL ;ADDRESS OF 
LO E, (HL) ASCII REP. 
INC HL TO 
LO O, (HL) I DE 
LO HL, (SRLBPT) ;POINT TO SOURCE LABEL 
EX DE,HL 
LOIR JWRITE ASCII REP .OF t 
RET 

; BINARY TO DECIItAL: CONVERT INTEGER IN BINARY TO ASCII DECIKAL REPRESENTATION . 
; SAVE ASCII REP. IN BUFFER, COUNT LENGTH 
;ENTRY: NUMBER IN DE 
;EXIT: ASCII REP. IN BUFFER POINTED TO BY (OECPTR), LENGTH IN (LENOEC) 
BINOEC EX OE,BL ;ON ENTRY OE•t 

CALL 8A9AH 
XOR A 
CALL 1834H 
OR (BL) 
CALL IF09H 
INC BL 
LO (OECPTR), HL 
CALL LENSTR 
LO A,B 
LO (LENOEC) ,A 
RET 

1SAVE LOCATION ASCII REP. 
1 COUNT ASCII REP. 
1SAVE 

LENGTH 

;FINDS AND DISPLAYS LINE WITH LABEL IN BASIC PROGRAM. 
;CALEO BY COMMAND FIND 'ROUTINE NAME' 
FINDER CALL LNLBL 1FINO LABEL 

CALL PRLNE 1PRINT LINE WITH LABEL 
JP READY 

JLLIST ALL LINES WITH LABEL IDENTIFIER 
LLISTR LD A,l1 

LO (419CH),A 

; LIST ALL LINES 
LISTER LD 
LISTE1 LO 

WITH LABEL IDENTIFIER 
OE,(BPRPTR) ;POINT TO BEG.BASIC PROG . 
C,LBIONT :LABEL IONT.IS SEARCH KEY 

CALL 
OR 
JP 
PUSH 
PUSH 
POP 
CALL 
CALL 
POP 
JR 

FNDKEY :F INO LINE 
A ;END PROG? 
Z,READY ;YES 
DE ;SAVE 
IX 1BEG.LINE 
HL 1 TO HL 
PRLNE 1PRINT LINE 
1D9BB 1BREAK OR SHIFT@ 1 
DE 1RESTORE 
LISTEl ;00 IT AGAIN 

;PRINT LINE: PRINTS A LINE 
;ENTRY: IX POINTS TO LINE 

OF THE BASIC PROGRAM 

PRLNE LD L,(IX+2) 
LD H, (IX+)) 
LD ( 48ECH),HL 
PUSH IX 
CALL IIFAFB 
LD A,21B 
CALL 832AH 
POP HL 
INC BL 
INC HL 
INC BL 
INC HL 
CALL 2B7EB 
LO HL,(BUFPTR) 
CALL 2B75H 
CALL 21FEH 
RET 

SRLBPT OEFW IIIIH 

; LINE t 
I TO HL 
1ENABLES • . • AS CURRENT LINE 
1ADDRESS OF LINE 
; DISPLAY LINE t 
;SPACE 
:DISPLAY 
; POINT TO LINE 
;POINT 

I 

TO 
TEXT 

;WRITE TO BUFFER 
1 POINT TO BUFFER 
;DISPLAY 
1 ADVANCE CURSOR 

; SAVES ADD. SOURCE LABEL 

;WORD LIST : BOLD LIST OF WORDS RECOGNIZED BY LABEL. 
;LIST LOOKS WIER.O BECAUSE OF IMBEDDED TOKENS (ROUT a R + OUT TOKEN, ETC . ) 
WROLST OEFB .. 

OEFM 'BASIC' 
OEFB II 
OEFB OELTOX 
OEFB LNETOK 
OEFB REMTOK 
OEFB II 
OEPB LSTTOK 
OEFB 'R' 
OEFB OUTTOX 
OEFB .. 
OEFM 'FINO' 
OEFB I 
DEFB LLSTOit 
OEFB ' R' 

182 • 80 Microcomputing, December 1980 Program cont,ues 



Fully TRS-80® 
Compatible 

MPI B/51 DISK 
DRIVE 

We pay UPS chargea 
In Continental US 

Includes: Case and 
Power Supply 

Fully tested 
In Stock! 
Limited 

Quantities. 

Guaranteed for 90 days! 

Save time ... Order by phone 
Toll free: 1-800-323-4335 

IN ILLINOIS CALL: 312·251·5S.55 

Here's why the MPI/8-51 
is the drive for success: 

• 40 tracks 

• 5 ms track-to-track 

• Auto-eject 

• Hi-Temp stability 

• Fully-closable door 

• Speed constant <1'/2% 

• Double density head 

• Optical sensors-no switches 

• 1 02K per disk 

ADDS MORE POWER 
TO YOUR SYSTEM 

TRS·SO • TANDY CORP 

Other Money Savings Opportunities 
Order by Phone or Mall 

Midwest ••••••••••••••••••••••••••••••••••••• , 

C t 
P.O. Box 437 • WllmeHe, Illinois 60091 

: ompu er ..- s tf. ~ CABLES 

2 Drive Cable ........ $29.00 
4 Drive Cable .... .... $39.00 

Diskettes 

Verbat im .... ........ 10 for 
$31 .00 

BASF with Lib. 
Case ............ tO for 

$28.00 
Dysan . . .. . ....... ... 5 for 

$21 .00 
Plastic File Box ..... .. $3.95 

Operating Systems 

TRSDOS 2.3 ... ...... $14.95 
40 Track Patc h .... ... $9.15 
VTOS 4.0 

"The Ultimate" .... S91.00 
NEWDOS + 

40 track .......... $11.00 
TRSDOS Manual .. .. .. SS.9S 

MIDWEST COMPUTER PERIPHERALS 

TRS.84J 

16K Level II with 
keypad . . ....... $729.00 

Expansion Interface 
(;JK . .. ..... . .. . $274.00 

Printers 

Centronics 779 
(freight collect) . . $841.00 

Centronics 737 ·1 .... $815.00 
IDS 460 ........... $1219.00 
Okldata Mlcroline 80 with 

tractors .... . . .. $709.00 
NEG Spinwriter 5530 

(freight collect) $2579.00 

18K Memory Kits 

Prime NEG 200ns dynamic 
RAM. Comes with complete 
instruct ions ......... $44.15 

MPI Service 
Manual ....... .. .. $3.00 

MPI Engineering 
Manual ...... .. .. $30.00 

P.O. BOX 437 • WILMETTE. IUINOIS 60091 

Scanned by Ira Goldklang - www.trs-80.coms 

i Peripherals . ~ 
: OSS ACCEPTED! 

Quantity 

0 Check enclosed 

Bill my 0 Visa 

Descriptoon 

0 Masler Charge 

S each 

6% Ill. Tax 

TOTAL 

(Mon O rder $1000) 

Total 

Ace. No. ___________ Exp. ___ _ 

0 Please send catalog 

Name ---------------------------------------

Addr~s--------------------------------------
City _____ _ _ _ __ Slate _ _ _ Zip _ _ _ 



this 
publication 
is availablE 
ill 
lllicrofornl 

University Microfilms 
International 

300 North Zeeb Rood 
Dept. P.R. 

lwl Arbor, Ml48106 
U.SA 

18 Bedford Row 
Depi. PR. 

london, WClR 4E.J 
England 

BINDERS 
ordEI~ 

~vYOllrS 
0( todaY 

f W 

microcomputing 

Keep '1016 lllrarv o1 eo Mlcroc:oiJ>
~ tole 11om loa or damage i'l 
._ halldlo I oely apporMd ~ 

- ..... nch 00111 ~~and 
gold leiMmg Eoch binder holds 12 
INues molang an EXCtUfNT REFBI· 
ENa HAN0800K. S.V.ol brde<1 
101m a QUOIIv lllrarv vou can be 
proud ol 

$7.50 eactt 3101 $21 75 
6101$4200 

Paslaoe paid In uSA FO<elg n 
ordels please ~ $2.50 lor 
postage 
Send Clleck or money ordel crtv too 
eo MiCROCOM'IJTING 8INOERS 
PO 10• 5120, Phla.. PA 19141 

Please no COD ordell. 
no phone orders. 

Ntaw 6-8 WMks Ia ~ 

4683 AI 
4684 .. 
4685 81 

4686 AD44 
4688 D844 
468A F244 
468C 2C46 
468E 1!46 
4691 2746 

4692 219P46 
4695 CDA728 
4698 AP 
4699 32E141 
469C C38646 

469F 45 
4684 ID 
4685 .. 

4686 CD8C46 
4689 C3191A 

468C 18 
468D 3ADI46 
46CI B7 
46C1 2818 
46C3 PB 
46C4 1818 
46Cfi 18 
46C7 3ADI46 
46CA B7 
46CB 2811 
46CD F) 
46CE 18 
46CF C9 

4601 .. 

46D1 21CU1 
4604 11P'842 
4607 1613 
46D9 CDP'746 
46DC 218241 
46Dr 118244 
46E2 1613 
46!4 CDP'746 
46E7 21Dl46 
4U.A 3611 
46EC 23 
46£0 22A441 
46Ft 11191A 
46F3 CS 
46P4 C34D1B 

46F7 7E 
46P'8 18 
46P'9 1A 
46P'A 77 
46P'B .. 
46P'C 12 
46FD 23 
46P'E 13 
46FP' liP6 
4711 C9 

4601 
IIIII TOTAL 
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33811 
33851 
33911 
33951 
34111 
34151 
34111 
34151 
lUll 
34251 
34311 
34351 

DEFB 
DEFB 
DEFB 

; LOCATION OF 
.JIU'TBL D EPW 

DEPW 
DEPW 
DEPW 
OEPW 
DEPW 

34411 LBLERR LD 
3445 1 CALL 
34511 XOR 
34551 LD 
34611 .JP 
34651 
34711 LBERMS DEF" 
34751 DEF8 
34811 DEFB 

OUTTOK .. 
81H 

ROUTINES CORRESPONDING 
NO"ENU 

TO WORD LIST 

ENTLBL 
OELREN 
LISTER 
PINDER 
LLISTR 

HL,LBERMS 
DISSTR 
A 
(41ElH) ,A 
llEADY 

1 LABEL ERROR ~SSACE 

;TURN OFF AUTO 

'ERROR, LABEL ASSIGNED' 
IDH .. 

THE FOLLOWING ROUTINES ARE INCLUDED TO MAINTAIN 
COtiiSISTANCY WITH THE PROGRAM TO BE OFFERED BY INSTANT 

1 SOF'NARE . THEY ALLOW THE USER TO SET (INTFLC) TO RUN 

34851 
34911 : 
34951 
35111 
35151 
35111 
35151 
35211 
35251 
35311 
35351 

1 LABEL WITH INTERVP!'S Otil OR OFF . 
1 THE ROO TINES ARE CALLED FROM 'OU>LBL' AND 'NOMENU' • 
1 WHILE THE BASIC PROGRA" IS BEING MODIFIED, THE 
1 INTERUPTS SHOULD BE OFF, HOWEVER, PEOPLE CALL 
; INSTANT SOF'NARE AND COMPLAIN THAT THEIR CLOCIC 
1 LOSES TI~ I I 

35411 READY CALL 
35451 .JP 
35511 
35551 INTOM EX 
35611 LD 
35651 OR 
35711 .JR 
35751 EI 
35811 .JR 
35851 INTOFF EX 
35911 LD 
35951 OR 
36111 .JR 
36151 DI 
36111 INTEX EX 
36151 RET 
36211 
36251 
36311 INTFLC DEFB 
36351 
36411 

INTOM 
1A19H 

Af',Af'' 
A, (INTFLC) 
A 
Z,INTEX 

I NT EX 
AF,AF' 
A, (INTFLC) 
A , 
Z,INTEX 

AF,AF' 

.. 

1EI ? 
1JP TO READY 

36451 1 END OP' INTERVP!' CBECJt AHD SET ROUTINES 
36511 
36551 
36611 
36651 
36711 
36751 
36811 

;INITIALIZE! NOT SAVED AFTER INITIALIZATIOM 
1 ROTE Ill TBIS INITIALUATION ROUTINE IS DESIGMED TO 
1 PROTECT LABEL IM • LOW * MEMORY. CHANCES "OST BE 
1 MADE TO USE H ICH ~JtORY. 

36851 INIT 
36911 
36951 
37111 
37151 
37111 
37151 
37211 
37251 
37311 
37351 
37411 
37451 
37511 
37551 
37611 

LD 
LD 
LD 
CALL 
LD 
LD 
LD 
CALL 
LD 
LD 
INC 
LD 
LD 
POSH 
.JP 

37651 EXCBNG LD 
37711 EX 
37751 LD 
37111 LD 
37-151 EX 
37911 LD 
37951 INC 
38111 INC 
38151 D.JNI 
3 8111 LAST RET 
38151 
38211 
38251 

ERRORS 
END 

HL,BLNRAM 
DE,EXBLN 
B,) 
EXCHNG 
HL,FSTR.VC 
DE,EXCMDL 
B,l) 
EXCHNG 
HL,INIT 
(HL) ,II 
HL 
(BPRPTR) ,BL 
BC,BREADY 
8C 
NEW 

A, (BL) 
AF,AF' 
A, (DE) 
(HL),A 
AP,AP' 
(DE) ,A 
HL 
DE 
EXCHNG 

INIT 

1POIMT TO RAM 
;POINT TO BYTES IN PROG. 
JNO.BYTES TO EXCHANGE 
1EXCBANGE 

;POINT TO INIT.ROUT. 
;WILL BE START 
1 OF BASIC PROGRA" 
;NEW BASIC PROG.POINTER 
1 RETURN '!0 llEADY 

; NEW ROUT.IN BASIC ROM 



The MICROCONDUCTORTM 
the ultimate 
database manager 
for your TRS-80® 

The MICI\OCONDUCTOI\'" directS your computer to 
compose. organize and summarize all information you 
need to solve your software and business problems. 

Wilh The MICI\OCONDUCTOR'". your computer will 
be able to compose ony record-keeping software you 
need. In the office. The MICI\OCONDUCTOI\'" con help 
wilh anyThing from accounts receivable to property 
management. You'll find thor TheMICI\OCONDUCTOI\'" 
is ideal for the shop roo. let it toke core of your inventory 
records. soles analysis. price lists. and more. 

The MICI\OCONDUCTOI\'" is nat just o file manager 
but o true Dora Bose Management System suitable for 
bam the novice and profes.sionol ~-

Some of !he modules of !his masterpiece ore: 
DATA RLE-Onesrepfilecreotion.Jusrsetit.ondforgetir. 
MAJNT.- Manipulate your data files wilh ease: odd. 

delete. modify. scan. relocate. and more. 
SORT- Sort any number of fields. in any sequence. 

ascending or descending order. 
UPDATE- Single or dual file report and update utility. 

Introductory Prices 
.. s249 

S399 
~Modell . 

TRS-8~ Model II ... 

Compose Any Software Program 
Oy simply answering the questions. 

YOU Describe the file layouts 
YOU Specify the print formats 

YOU Design the update functions. 
The CONDUCTOR DOES THE WORK!!! 

The MJCI\OCONDUCTOI\ •• is power at your fingerripsl 
Power to set up. maintain. soo. reporT. and update data 
filesotwhim.Just imagine:wilhlheMJCf\OCONDUCTOI\'". 
you con establish a custom moil ing list system in JO 
minutes. accounts receivable in 2 hours. a complete 
business ~rem in only o few w~ing days. Never 
before has your computer been given such power' 

DATA FILES-No limit on !he number of records a file 
con hove. 

flELDS-Any type (string. interger. single. double ). 
Eight entry modes ( including defaults. 
counting. and suppres.s). 

1\EPOI\TS-Four ways to generate reporTS. Torol nu· 
meric column(s) Print on any paper in 
any format (statements. labels. ere.). 

SOI\T -Any fie ld<s) in any combination ( i.e . m ul· 
tiple·key sorT). Any size file. numeric or 
ASCII. Ascending or descending. 

MAJNT.-Commond onricipotion. l\ecord duplico· 
tion. Direct access and sequentia l search. 

UPDATING/ 
MEI\GING-Add. subtract. multiply. divide fields. Com· 

bine results from previous calculations. 
Test for any condition and rake acrion 
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HARDWARE 

To know the joys of being on the stick, you'd better read this now. 

Joystick City 

Larry Suter 
1643 Warsaw Ave. 
Livermore, CA 94550 

FOI" a few bucks and a couple 
hours of time you can put 

together a joystick, or paddle 
control, that plugs Into your 
TRS-80 cassette port. 

The joystick Is a tool that con
verts variable resistances to dig
ital signals, giving you new free
dom in controlling family 
games. Beyond games, you can 
use this same, simple hardware/ 
software combination to make 
your TRS-80 Into a two-channel 
recording thermometer, a proxi
mity sensor, a solar flux/light 
level meter or two ohmmeters. 

OU TPUT 

All this Is done with a 35 cent computer must be able to distin· Fig. 1. 
chip, a few resistors and some gulsh R1 and R2. We' ll use a 555 The duration of high and low 

parts of the square wave are 
controlled by two resistors, R1 
and R2, also shown in Fig. 1. The 
osci llator will be low for a length 
of time which Is proportional to 
R1. Then It will be high for a time 
proportional to R1 + R2. 

capacitors. oscillator and an algOf"ithm. 

Joystick Funct.mentala The Hardware 

The joystick Is an analog sen
sor that produces varying resls· 
lances. 

I'm going to be using the word 
joystick throughout this art icle 
to describe anything that pro
duces measurable resistances. 

The basic point about joy· 
sticks is that they have two varl· 
able resistors Of" "pots" (poten· 
tiometers). Following normal 
electronic's usage, these pots 
are called R1 and R2. Both pots 
are hooked up to the control 
stick by a small mechanism. Be
cause of this mechanism, when 
you swing the joystick left or 
right, only one of the pots In· 
creases or decreases its resls· 
tance. 

When you move the stick for· 
ward or backward, the other 
pot's resistance Is changed. 
When you move It diagonally, 
both pots change. To interface a 
joystick to your TRS-80 your 

_, -R I+ R2 f--

To make the Interface there's 
only one fact you need to know 
about the 555 oscillator: It puts 
out a square wave as shown in 

5 CLS 
7 REM CALL JOYST ICK INPUT SUBROUTINE 
10 CO!jUB 980 
29 PRINTtlB , DE ,DP 
25 REM SET THE JOYST ICK ' S POINT ON THE SCREEN 
39 X&DE:Y&DP 
49 RESET!X O, Y9) :SET(X , Y) : X9•X : YO•Y 
59 COTO 10 
875 REM *********************************** 
885 REM JOYSTICK INPUT SUBROUTINE 
895 REM WAIT rOR A TRANSITION 
990 COSUB 19118 
905 REM MEASURE TIME TILL NEXT TRANSITION AND STORE IN 
DE 
919 COSUB 1009 
915 REM HOVE DE TO DP AND I-lEASURE TIME TILL NEXT TRANS! 
TION 
929 COSUB 1880 
925 REM MAKE SURE DE HAS THE LARGER Or DE AND DP 
926 REI! SWAP ' EM I r llECESSARY 
938 I P DE<DP THEN TH•DE : DE=DP: DP•TH 
949 DE•DE- DP 
945 REM VOILA! DE IS PROPORTIONAL TO R2, DP TO R1 
950 RETURN 
985 REM 
986 REM ************************************* 
995 REM HOVE DE TO DP 
1980 DP=DE 
1905 REM ZERO THE COUNTER 
1018 DEcO 
1015 REM RESET CASSETTE INPUT PLIP- PLOP 
1928 OUT 255 , 9 
1825 REM INCREMENT COUNTER 
1039 DE•DE+1 
1835 REM READ IN PORT 255 
1849 A•INP! 255 ) 

~ 
194 5 REM MASK Orr BIT 7 
1159 A• A AIID 128 
11155 REM I P BIT 7•9 TH EN LOOP BACK . OTHERW ISE RETURN 
18611 IP A=ll COTO 1839 

_, -R I f-- 1079 RETURN 

Program Listing 1. The BASIC Algorithm 

Fig. 1 
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Now NRI takes you inside the 
world's most popular microcomputer 

to train you at home as the 
new breed Of computer specialist! 

NRI teams up with Radio Sback 
to tach yo• how to ue, 

program and service 
microcomputer~ •. . make you 

tbe complete teduddaa. 
lfs no longer enough to be jtm a 

progr.unmer or a technician. With rnicnr 
computers moving into the fAbric of our 
1.iYes (OYer200,000 of the TRS-ll>Tll alone 
~been sold), interrlisciplinar ski& 
are <kmanded. And NRI can prepare 
}00 with the first co~ of its kind, 
covering the complete ..wrki of the 
microcomputet 

lam At Home 
In Your Spare Time 

With NRI training, the progr.un
mer gains practical knowledge of hard
ware, enabling him to design simp~ more 
~ programs. And, with advanced 
programming skills, the technician can 
test and debug systerm quiddy and easily. 

Only NRI gives yOO both kii1m of 
training with the convenienre of home 
~ No classroom pressures, no night 
sdx>oL no g;mline wasurl You learn a1 
your convenienre, a1 your own pace. Yet 
}OO're ~backed by the NRI staff and 

lnUiiiii ...... TIIS-80 [I 4 I 'II I I laM .................. rn:..-.,~. 
.... Nil ~Lalt ............ ., .... 
... apen.e .... 

(lllS.80 11 a tr1dmwi o{ lhr Radio Slladt division o{ 1mty Corp.) 

your~ amwering questions, giving Sead for Fl'ft C.q ... 
}00 guidance, and helping }00 OYer the No Salama Will Call 
tough spots. Get all the deta& on tim exciting 

Explore tbe TIS-80 ~ in NRI's free, 1~ catalog. It 
IDtdde aad Out shows all equipment, lesson outlines, and 

NRI training is hanm-on training. fim on ~ eledronici courses such ~ 
with prddical experiments and demon- Complete Comnumications with CB, 1V and 
strations ~ the very foundation of your Audio, Digital Electronics, and more. SeM 
knowledge. You 00t1't jtm program your ~ no salesman will Mr bother you. 
co~ }00 introduce and correct faults Keep up with the la1est technolog; ~ }00 
... watch OO.V cirtuits interdct ... interfAre learn on the \Wrld's roost popular COil1pUtet 
with~~- .. gain a real insight lf coupon has been used, write to NRI 
inlo its nalure. Schools, 3939 Wisconsin Ave. , Washin~n. 

You ~build test instruments and D.C. 20016. 
theNRIDiscoveryLab r-----------,~'~ ------
peri>rmlng over 60 'I ~~ ~~~wng '!, ... ,., Allc:amrGOUIWS 
separate experiments 1 FAicalion Ctrur ~Wider Gl Btll 
. the Yi 1111J J { 3939 \lr'ilalngn A¥ei1Ut 0 Cleek lor dtuib 
~ ~- ou I e:"t• Washlngson, D.C. 20016 

IIUW your 1 •·n ., NO SALilSMAN 1mL c.w. 
trouble-shooting I • • Please chedt br one fM C31a1os onl)t 
tools work, and gain 0 CompJer Electronla locJudin8 0 Diglt21 Elearonn • Elearonk I MICI'OallllpiUn "lchnolom • 8zlc F.lealorlb 
greater understand- I o 1V/Audlof\1deo S)'!ll!lm Semang o Small En~ Rqlllr 
ing of the infonna- 0 Compl& CommWlicalioos Eledroolcs 0 Elecutal Appllancz Sen1cln3 
tion they give )00. 1 '"th CB • R:c Ucznses • Altad. 0 Aulon'loiM Mecharua 

Both . I Mobile, Manne Eledroolcs 0 Aulo Air Co00l110ru1'13 
~mputer 0 C8 Spfaalists Course 0 Air CoOOltilrung. Rr!rigmbon. & 

and equipment co.me I Healing lndud!ng Solar 1tcMology 

~ pari of your train- 1 
ing br }00 to use 1 :::-Namt-------<=P~tat---=-Pritt)-:-:-. =------~.=---

and~. ~ -~----------------------------

1 Oty/ 'li*/7J9 I Aa:rtdilfd by lhr .laftditin~ Commission o{ lhr NlliorW Homt Sludy Council 179· 12 0 
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5 RDI LOAD !lACHINE LAIICUIICE ALGOIUTHII 
11 AD•21223:FOR 1•1 TO 51:READ A:POXE AD+I,A:"EXT 
15 R£11 SET UP TRS-81 POINTER TO CALL IIIICBINE LAHCUACE II 
LGORITHII 
21 POlE 16526,4 : POlE 16527,79 
385 RDI • •• 
391 RDI • • • 
395 R£11 ROUTINE TO CONVERT JOYSTICK TO DIGITAL THEN PRI 
NT 
396 REII AND DISPLAY THE POINT 
411 CLS:AD• 21226:Q-256 : YII• . 211 : XII•.51 
415 REII A WILL BE PROPOR'l' IOMAL TO R1. B TO R2. 
411 A• OSR(I):B•PEEl(AD)+Q*PEEl(AD+1) 
421 PRINTU,A,B 
424 REII SCALE X AND Y VALUES BEFORE PLOTTING 
425 X•X~*II:Y•YII*B 
427 RDI IIAXE SURE X ANDY IIREII'T TOO LARGE FOR SET(X,Y) 

428 IF Y>47THEN Y• 47 
429 IF X>127THEN X•127 
431 RESET(XI,YI) : SET(X,Y) : XI•X : YI•Y:COTO 411 
985 R£11 • • • 
991 REII • • • 
995 R£11 THE MACHINE LANGUAGE ROUTINE IS CONTAINED IN TH 
E 
996 REII DATA STATEIIENT 
1111 DATA 1,1,1 , 1,215,36,79,215 , 36 , 79,215,36,79,213,217 
,225,237,82,56,1 , 217,213,217 , 225 , 237,82,34,2,79,235,34, 
1,79,195,154,11,217,175,211,255,17,1,1 , 19,219,255,231,1 
28,41,249,211 

Program Listing 2. To Load the Machine Language Algorithm 

The high and low durations 
can be Input to the TRS«l by us· 
ing the cassette Input plug. An 
alternative procedure Is to use 
the expansion connector in the 
rear of the TRS.ao, but this ap
proach would turn our one-night 
one-chip project Into a wee!( 
long multi-chip wire-wrap mess. 

Using the cassette port Is 
safe because the Input Is cou· 
pled by capacitors to the com
puter. This means you can mess 
up and dump a ± 9 volt DC slg· 
nal Into the Input and not worry 
about roasting the components. 

Fig. 2 Is a circuit diagram II· 
lustratlng the interface of the 
555 oscillator to the cassette In· 
put port. The left side of the 
figure is the oscillator you'll 
build. The right side of the 

diagram represents the parts of 
the TRS.ao which are Important 
to the interface. A more com· 
plete (completely confusing?) 
diagram Is shown in the back of 
the TRS·BO Microcomputer 
Technical Reference Manual. 

CUMtte Port Explelned 

Consider the diagram of the 
TR5.ao In Fig. 2. Low level 
voltage pulses entering your 
computer through the cassette 
ear jack go Into the signal condl· 
ttoner. 

This conditioner converts 
these pulses (about 0.2 volts) or 
either polarity into pulses which 
can SET the flip-flop. For exam
ple, If the output Is 0, then the 
pulse makes it a 1. If the output 
Is 1, It stays 1. 

l L r r 

lflJlJlJLilJ~ 

L2 00 00 Sc:tatcnped to Rl anc1 R2 
L3 00 00 
Lt CALL LOOP 

CALL LOOP Collect data trom CUMile port. 
CALL LOOP St.,. In DE and DE'. 
PUSH DE 
EXX Find w!llch of DE, DE' it larger 
POPHL 
secoe 
JR C. LA 
EXX Put the lerger in HL .,..tie< in D£. 

LA PUSH OE Subtrael 0E from HL Then OE has Rt, 
EXX HL tlat R2. 
POPHL 
secoe 
LOS (LJI, HL 
EX Store Rt anCI R2 in ~~eratchpad. 

LO(L.2), HL 
JPOAeAH 

LOOP EXX 
XOR A InitialiZe timing lOop-Swap OE, DE'; 
OUT FF Reset lllp.IIOp; ~ countet 
LDDE. OOOO 

LE INC OE 
IN FF Timing lOop 

ANOIIOH 
JR Z. LE 
RET 

Program Listing 3. Machine Language Algorithm with Func
tions Explained 

Fig. 2 also shows some bipo
lar pulses which will SET the 
flip-flop. 

The output of this flip-flop can 
be read as the eighth bit of a 
data word. We will read this 
whenever an INP(255) BASIC 
function, or Its machine lan
guage equivalent, Is executed. 
The path of data into your 
machine begins at the cassette 
jack, moves to the signal condl· 
tloner, to the flip-flop and to port 
255 where It's read. 

It's Important to know that 
once that flip-flop Is SET, it 
stays SET -until It Is RESET. 

If you want the computer to 
be aware of more than one 
pulse, you must RESET the flip
flop each ttme It Is SET. To RE· 
SET It, send an OUT 255,0 BASIC 
command or Its machine ian-

guage equivalent. 

Remember that the output of 
the 555 oscillator Is controlled 
by the variable resistors R1 and 
R2, but this square wave output 
Is not directly Into the TRS«l. 
First It passes through a capaci· 
tor which produces bipolar 

pulses several microseconds 
long on the cassette input port 
so that every time the 555 oscil· 
Iaior makes a transition, up or 
down, the flip-flop will be set. 

By measuring the time be
tween successive settings and 
using an algorithm, we can find 
R1 and R2 or, rather, generate 
numbers which are proper· 
tloned to R1 and R2. 

The Algorithm 

We'll measure time between 

1 Joystick wl100 K pots 
1 555 chips 

,. :---------------\ -------------------- 2 1 K resistors 
1 0.1 microfarad capacitor 
1 1.0 microfarad capacitor 

S4GNA L 

1-=-__;H _ _;;;;,;.::...___:_-i(i~-__!..-.....--1 CO ItO I T ION£0 

OUT 2~5 . • IWC255 J 

L--- - - ----- - --- ----- ---------- -----

Fig. 2 
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(optional) 
1 9-volt battery 
1 battery chip 
1 miniature phone jack 
1 300 g resistor 
1 4.7 nF capacitor 

Parts List 



Combine KCUI'1IN tllfllrt cllaracterlstlca with the best In .Wmatlon ,..,.cs 
and ~II lutve SuM.OOIC's 

T80·FS1 Right Simulator 
for the TRS·80 

Subl.OGIC's ~FS 1 Is the smooth, reellltlc: 
simulator tNt gives you a reel-time, 3-0, 
out-of-u.-coc:kpit view of flight 

Special Features: 
• 31r81'n&per-sec:ond flicker tree 

animation 
• Maximum transfer keyboard input 

Thanks to f ... ani!Mtion and acc:urale,..,.. 
sentMion of flighl. the non-pilot c.n now leem 
belie: flight oontrot, Inducting~ and 
'-dings! And experieiiCed pilots will recog
nize how thoroughly they c.n expore the 
aircraft's c:tw.c:teristic:L 

• Constant leedbadl c:.aette loader 

twdldre ReQUirements: 
• R.tio Shack TRS-80, Level 1 or 2 
• 18K "*"'''Y 
•Nothingelse/ 

Once you've ac:quired flight profic:iency, 
you e«~ engage In the exciting British Ace 
3-0 Aerial a.ttle GM18 lnduded in the 
pacilage. Dellroy the enemy'sfuel depot 
while 8Qdlng enemy flghlers. 

Comclulef and aviation experts c:.11 the 
TIO-FS1 a nwvel of modem techlology. 
You711impty c:8ll it f.ustk! 

llr §TQP r II 
OUT OF MEMORY ERRORS 

with 

VARKEEP 
-A-

MEMOR Y M4 N4C£MEN[ Uf/LIU 

• CMin .-.-..a-t ...... nriMIIee 

e C"-9e the -' of *tnt~ ..-ce 
..a-t ...... nriMIIee 
e Aedlmei!Min~ 

• Aedelnl ~ lnlm • ......_ no 
Jontefneedecl. 
• PJoeect ......... lnlm deletion when 
meklng profi'MI c:hangee 

I FOUR POWE;~L COMMANDS 
TO YOUR BASIC 

LEVEL II OR DOS 
116.95 di.slcdt~ • ... . .•.•.. . .. . Ia~ 114.95 

• 517/485-0344 517/417-3351 • 
COD/ MC/VISA 

MCJVIU CAIID .... _,_ CHAIIGC 

To ordu your copy. Call or Soul"""'' · addras 
and 1 16 .95 for da4: or 1 14.95 /O< tap<. phu 
. 75< sJup~ 10: .... ,38 

THE ALnRNATE SOURCE 
~ 1101 ADA STREET 
~ LANSING, III41110 

!25 
See your dealer or Ofder difect. For 
direct Ofder. indude $1.25 and specify 
UPS or first das maii. INinois residetds 
add S'Xo U1es tax. YIU and Maslercard 
ac:cepted. 

Let Your TRS·&oe 
Teach You 

ASSEMBLY LANGUAGE 
Tired of buying book iMer book on usembly 

qngu~ge progri111111ing ind stift not kiiOWlng your 
.., trom your MH? 

REI\IIsoFT proudly mnounces ' more effi· 
Citnt W'Y, using your own TRS·aoe . to lu rn the 
tu~mentils of usembly linguige progtimming 
··it YOUR pace ind at YOUR conven.ence 
Our un~que pacboe, " IIIT1100UCTICNI TO TIS4P 
ASIOIILY I'IIOIJWIMIIII". Will pr0¥1de you wit!1 
the following: 
• Ten 45-minute lessons on iLKIIo QSsettes 

• A dnver progrilll to make your TRS·aoe video 
monitor serve u a bfac.kOO.rd for the instructor. 

• A dispqy progrim tor uch lesson to provide 
11tustfition and reinforcement for wllat you ue 
hearing. 

• A textbook on TRS-aoe Assembly LangU<tge 
Progri!Mling. 

• Step-by-step dissection ot complete ind usetul 
routines to test memory and to giin direct control 
OYef the keyOO.rd. video monitor. ind printer . 

• How to iCCess ind use powerful routines in your 
Level II ROM 

This course was developed and recorded by 
Joseph E. W~lis and 1s bised on the successful 
series ot courses he lias liught it Meti T ethnologies 
Corporition . the Ridio Sllack Computer Center. ind 
other locations in Northern Ohio. The minimum 
system reqwed Is a Level 11 . t 6K RAM. 

REMASSEM-1 only$89.95 
REI'VIsoFT. Inc . 

571 E. 185 Sl. 
Eudi<l . Ohio 44119 

(216)531· 1338 

lncluOI $1 !JO lor ""P'P'A'! l nd IIOndliftg 
Olloo rtSICtnts ICIO ~V. 'II. saln tu 

-
TRS-eoe os • lrJCionWk 01 lilt I • ncJy Corp 

®M[Q)LOGIC 
Distribution Corp. 
Box V, Savoy, IL 61874 
(217) 359-&482 

' lRS-<10 LV U 161< 

'II. STAT-BALL 'II. 

a .. ebsll Simulation 

,., ST A l·8AU. % 11 noc an arcade fyOI: 911N. OUI ~ 
CO'Y'Of'.,.,.,._,., 3 pall sta~ bUIOII wnullbon 
peckage INI ....S rta.l "- DltChef IIllO O.ttef l lAtlltCS to 
....... _olay 

0umv ln09-""' 12 _ ... _ ... 

- ... --~lot- 101ot_,.,. Those swa .. tlocl,.._s _ _._...,..,_ 
dOMiy I - I KftJOI - S..IS moy DO - on I 
---Oikoc><lotmany-

Agoraz.e wnen 'fOUl ont p(Jllllrer hrltet Gt'OPI a tOl.lbM 
ny '"' v. uv• ot «tory when ne n.t s a OHO tty O¥er me 
w.J AI KlO"' 11 Olscr lbed as 11 """*" to add -.on ancs 
IAO tetnenl to &nrs eng~ game 

YOU AE rHE MANAGER• Select your own ltneuo. 
meke • • types 01 SUOS:JI-uoons. eal )'OUt own sua1• and 
k¥1' ~m 11'' Play mooern Old t.-ner Of mu.ea ... ms 

This package consists of 3 programs: 

( I ) GAME 
(2) AECOAOS (SOliS up 10 150 OOOyers 

.-tiO I .C categones DaS8d 
on re&anve Qe:f1ormance 

(3) WOAKUP/ EOH (Es-..n odot 01 mu 
I)IOye<S) 

f-tltu•es .nc1u0e 
• Sc:161tare Of hhO 10 nuo comoet~ 
• Blners 1011ny ranngs .nc:.1u0re ~.-.g 

runfW'I9, and et'fOfS 
• P't$Chtr llftng tactot 
• 3 ott.,.~ .,.._, oetensrve stt1teoy 

""'"""' • FuN 2S m~~n rosters 
• Pr.n•er 01)1101'1 C32 eN /lin Of more) 
• l op QUIJ,Ity UfiC)t 

• Oetat.led IIM!NC1lORS 
• ~REE. 79' Pvates 11'0 ()noles tor setteS -y 

foot QIOI'nCJl. 1sa diG oewer,..,.., 
$2!> 00 c:hOCI< 01 --.. 

J l s SOf'lWAA( .... 315 
P O - ICXlll5 

~-E0610 

(WO pay~- ...-..g) 

· fr-.narll 1 AHOY C0AP 
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NOT FOR 
PROGRAMMERS 
ONLY 
S & M Systems, Inc. in
troduces the first non
programmers system 
available for 
NEWDOS-80. 

PROGRAM -SO allows you to 
define your own information 
file. make additions, changes 
and deletions .. . without any 
programming! This system costs only $99.00 dnd 
provides the capability of data collect ion. updating 
and printed reports. A lso included is our machme 
language NEWSORT-80 which will allow you to sort 
yot~r data files in any order you require. 

Call S & M Systems today at (617) 373- 1599 .. md 
order PROGRAM 80 today! 

"Let us put y our system to work for you!" 

Sfim SYSTEmS. HlC. 
P.O. Box 1225 

2 Wash1ngton Street 
Haverhill. Massachusetts 01830 

AT LAST! 
Mass production prices on this high quality software. Buy direct and save 
50"'•· Now. also available for CBASIC on CP M and MBASIC on HEATH 
HDOS. 
DATA BASE MANAGER Mod-I 569 Mod-11 5199 
You can use it to maintain a data base & produce reports without any user 
programming. Def ine file parameters & report formats on-line. Key 
random access. fast multi-key sort. field arith .. label. audit log. No time
consummg overlays 500 happy users in a year. Mod-11 version has over 
50 enhancements including 40 fields max 'IDM·M2 is great" · 80-US. 
A/R Mod-I 569 Mod·ll 5149 
Invoices. statements. aging. sales analysis. credit checking. form input. 
order entry. As opposed to most other AIR. ours can be used by doctors. 
store managers. etc. 
WORD PROCESSOR Mod-I S49 Mod-11 S49 
Cen ter. justtftcation. mdentatton. page numbering. Mod· I version features 
upper / lower case without hardware change' 
MAILING LIST Mod-I 559 Mod-11 599 
The best ' Compare and be selective. Form input. 5-digi t selection code. zip 
code ext.. sort any field . multiple labels. Who else offers a report writer? 
INVENTORY Mod-I 599 Mod-11 5149 
Fast. key random access. Reports include order info. performance 
summary. E.O.O .. and user-specified reports. Many have converted their 
inventory system to ours' 
Gl. AI R. A/P. I PAYROLL Mod -11 5129 each 
Integrated accounting package. ISAM. 100• page manual. Uses SO column 
screen. not 64 A S 1.000 value. Dual disk required. 
L216. a cassette package of 10 business programs for Level II 16K 
systems. SS9 Includes word processor & data base. Poker game $19. 
Most programs are on-line. interactive. random access. bug free. 
documented and delivered on disks. Mod-I programs require 32K TRSDOS. 
Don't let our low prices fool you' ll still not convinced. send SASE (28C) for 
catalog. 

MICRO ARCHITECT. INC .. ..-S4 

96 Dothan St .. Arlington. MA 02174 
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5 REM LOAD MACH I NE LANGUAGE ALGORITHM AND SET- UP USR {0 ) 
POINTER 

18 AD•28223:TP•16526:FORI• 1 TO 51:READ A:POKE AD+l,A:NE 
XT 

15 POKE TP , 4:POKE TP+1,79 
18 REM MACHINE LANGUAGE ALGORITHM IS IN DATA STATEMENT 
28 DATA 8,8,8, 8,285,36 , 79 , 285, 36, 79 ,205 , 36,79 ,2 13 ,217 ,2 

25,237,82 , 56,1 , 21 7 , 213,217,225,237,82 ,34,2 ,79,235, 
34,8 ,79,195 , 154, 18 , 217,175, 211, 255 , 17 , 0 ,8,19 , 219,2 
55,238,128,48,249,281 

85 REM ••• 
98 REM ... 
95 REM •• • SLALOM GAME FOLLOWS 
98 REM Y( I ) IS THE VERT ICAL LOCATION OF GATE t I 
99 REM WE START OFF WITH NO GATES DISPLAYED 
188 DIM Y( ) ) ,X (3 ) :CLS:N•34:FORI•1T03:Y {I ) • 45 :NEXT 
115 REM BEGIN MAIN LOOP 
117 REM DY IS THE VERT ICAL GATE MOVEMENT PER LOOP . 
118 REM THIS IS CONTROLLED BY YOUR JOYSTICK. 
128 DY•PEEK{ AD+3 ) / 48 
122 GOSUB SIB 
138 REM BEGIN GATE MOVEMENT LOOP 
139 REM I IS THE GATE INDEX . WE COUNT DOWN IN TillS LOOP 

148 I•2 
148 REM THE POINTS (J , K) AND {M, K) FORM TilE GATE. If IT 

s 
149 REM OFF THE SCREEN THEN WE GOTO 388 TO GET A NEW GA 

TE 
158 K•Y ( I ) :J•X(l) :M•J+l 0: IF K>43 THEN 380 
154 REM GET SKIIER'S POSIT ION. SET HIS LOCAT ION. 
155 GOSUB 588 
159 REM MOVE GATE t I 
168 L•K+DY:Y {l)•L 
178 RESET (J,K) : RESET{ M,K) :SET{J,L) : SET (M , L) 
177 REM SEE I F SKIIER CROSSED THE GATE' S Y- POS ITION . 
178 REM IF SO TIIEN GOSUB TO SEE If' HE PASSED THRU TilE G 

ATE 
188 IF K<N AND L>N GOSUB488 
195 REM NEXT GATE' S INDEX, OR LOOP TO 128 IF WE' VE MOVE 

D ALL 
196 REM THE GATES . I >1 FOR 2 GATES . I >8 FOR 3 . 
288 I • I -1 :IFI>8 GOTO 150 
211 GOT0128 
298 REM 1- . 98 IS THE PROBABILITY THAT A GATE WILL BE GE 

NERATED . ADJUST THIS PARAMETER TO SU IT YOURSEL 
F . 

318 RESET{J,K):RESET(M,K) :If' RND(8) <.98 GOTO 288 
384 REM NG COUNTS THE NUMBER OF GATES GENERATED 
385 NG•NG+l 
389 REM GENERATE NEW GATE'S X-POSITION. 
311 Y( I )•8 :X( I )• ll7*RND {8) :GOTO 288 
391 REM SEE IF SKIIER PASSED THRU THE GATE 
418 I F S>J AND S<M RETURN 
419 REM NM COUNTS t OF GATES MISSE D. MISS 5 AND YOU'RE 

DONE. 
418 NM•NM+1 :1FNM<STHEN:PRINT~8, NM:RETURN 

41 5 REM SCORING ALGORITHM 
428 CLS : SC•RND(l8818) 
428 REM PRINT HOW SKIIER DID 
438 PRINT•t Of' GATES ",NG 
448 PRINT"I MISSED",NM 
458 FORI • l T01881:NEXT 
455 REM PRINT SCORE IN BIG LETTERS 
461 CLS:OUT255,8:PRINT"S C 0 R E • " ,SC 
471 FOR I•l T03188:NEXT:CLS 
498 REM THIS SUBROUTINE READS THE JOYSTICK AND DI SPLAYS 

THE SKIIER'S POSITION. 
518 S•USR ( I )/ 2-15: IFS>127 THENS•l27 
585 If' S<8 THEN S•l 
518 RESET{ S8,N) :SET (S, N) : SI•S:RETURN 

Program Listing 4. Slalom 



PACKAGE ONE INCLUDES: G RAPH IC · 
T RE K " 2000" - ThtS full graphtCS, real 
ttme game is full ot fa<iot, exctting act ton' 
Explod in g photon torp edoes an d Phase•s 
fill the sc reen! Vou m u st ac tu all y n a v•ga te 
the enterprtte t o dock wt t h the gtant space 
sUtlton~ as well a s to avotd klmgon 
torpedoes! Hu shtelds, ga tact•c memory 
readou t . d a mage reporu, long r ange 

~~~~~!·. ~~c~x~=~ ~ JP I~eyveer':, f~ r ~ ~J;.:$",'~~ 
WO RG - Ttme: 3099, Place: Earth 's Solar 
System Mtsston : As general o f Ear t h's 
forces, your JOb •s to stOP tne W o rg 
lnvaston and destroy their outposts on 
Mars, Venus, Saturn , Neptune, etc! Earth's 
Forces . Androtds - SPace Ftghters 
L aLer C annon - N eu t rtno B lasters! Worg 
F-orces: Robots - Sauce rs - Disintegra tor s 
- Proton D est royers' Mullt level game lets 
you advance to a more complicated game 
as y ou get Detter! * STAR WA R S -
Manuever your space ftghter d eep mto the 
nucleus of the Death Star! Drop y o ur 
bomb. therl esc ape vta tne only ext t. This 

~ap~~th ga~u'~ '!a~~~(;£' MTa'J..~"ceE~orC!_ 
Snoot at enemy Shrps with your mrssr les. 
If they e1ect rn a parachute, capture them 
- or ' ' y o u ' •e c r uel, destroy them! Full 

~~~h;~!i ~ecatl•o~mg~a~~s' g:r:eA';a~~Rt~m-; 
limit ! Can you be the commande r to w1n 
the dist1n9uished cross! Requues sPli t 
second timtng to w in! Watch out' 

ONLY 14.95 

.,., , • ~n ~·"'li!JLL,to • 
"'• o£ 'I ::. ·,;rr: -
• r• II 1 - Jm' ... 

P'l•JU -\!mil "t 

{ I oG ¥1 - 1~ t \ 

10-IIP"Jf'l::l W '8 "t 
n a • l. -.;.•., 
r.t ri.l) - "'!!!~-
e n "M' • ~~-

• •I op • I 0" 'll"l ~I' ::Jftl riD '!' 

PACKAGE FIVE INCLUDES: SUPER 
H O RSERAC IE: - M a Ke your bets JUSt liKe 
at the real r ace trac K ! 8 h o rses race 1n t h is 
spectacula r grap h ic disPl ay! UP t o 9 
people c an Play! Uses real Odds b ut n as 
tha t e lemen t o f chance you see in real lif e! 
K eeps tr .lck of everyone's winn1ngs and 
losses. This tS one of the few compute r 
sl m u la t1ons th•t c• n actuall y ge t a room of 
people cheering! * M A ZE M O U S E - The 
mouse w rth a m tfld ! Tne compu ter 
genera tes random m azes o t wha tever s ize 
you speedy , t hen searches tor a w ay o u t! 
The second time , he'll alwa y s go f astest 
route! A true display of ar ti f icial intelll· 
qence! Full g raphics, m azes & mou ses! • 
A M OE BA K I LLE R - You command a 
one m a n submafine t h at h as been 
sh runken to t he si ze o f bac te ri a in th is 
e xcittng graphic adventure! Inje cted into 
the prestaent's bloodstream , you r mission 
is to destroy the de ad ly amoeba tn fectlon 
ra vaging htS bOdY ! * L OG I C - Thi s 
popular game is based on M astermind b ut 
utrllles t actics tha t m a ke i t more e x citing 
ana challen9ing - h a s 2 levels o f Pl ay t o 
m ake rt f u n f or everyone. • SUBMA RIN· 
IE: A - S h oot torped oes a t the en emy ships 
to get points. Fast actiOn graphics, arcade 
t y p e 9a me is ex c tting ana fun for 
everybody ! 

ONLY 14.95 

PACKAGE TWO INCLUDES: CHEC K · 
ERS 2. 1 - F inally ! A checkers program 
that w111 challen C}f: everyone! E x pert as 
well as amateur! Uses 3 -PIY t ree search to 
f1n d best possi ble move. Pi cks r andomly 
between equ• l moves to assu re y ou o f 
never h a vi ng Identical games. * PO KER 
FAC E - The comp uter uses PSYChOI09Y as 
well as logic to try and beat y ou at poker. 
Cards are disp l ayed using TRS·80's fu ll 
gra p htcs. ComPut er ra rses, c alls, and 
sometimes even f o l ds! Great Practtce f or 
your Satu rday night p oker m atc h ! (Pla Ys 5 
card draw ). * PSYC HI C - Te ll the 
comput er a little about yourself and he'll 
p redtCt things about y ou, y ou won ' t 
believe! A rea l mind ben der ! Great 
amusement for part ie s. • TANGLE: MAN· 
l A - T r y and f orce y our o p ponen t in t o an 
1mmob1le position. But w Uch out, they ' re 
d oing t he same to y ou! T his 9raphics 9ame 
is for 2 people and h as been used t o en d 
s t u Pi d arguments. (And occu ionally start s 
them!) *WOR D S C RAMB L E - Thi s 
ga me is t o r two o r more p eople . O ne 
person Inputs a -.yord t o the computer 
w hile the o t h ers look aw• y . The comput er 
scram b les the w ord , then keeps t rack of 
w ron g guesses. 

ONLY 14.95 

Upgrade your " slow" TRS-80 to a 
SUPER FAST MACHINE!! (2.66 
M HZ) over 50% FASTER! So me of 
the f eatures: 

Au10 tu rn -off du ro ng cassette or 
d isk access. (This means N O lost 
programs EVER!) (T urns back on 
au to ma tocally too ! ) MANUAL con· 
1ro l . (U ni t may be turned on or off 

at any t ome . Y es even dur ing 
program execut ion!) Keyboard 
ind icator light " blinks'" when mt· 
cro-speed os on . Stops b ltnk ing 
w hen o ff! D on ' t wait for SARGON 
II or any other program!!! Com es 
w i th easy to f ollow inslruc t ions. 
(So me solder ing requ ired .) OR take 
to your local com puter store o r 
TV-A pp liance Cen1er fo r · q uick 
installat ion . (5·10 m inu tes!!) Works 
with any m odel, TR S-80. 

ONLY 29.95 co mplete 

Exceptional Products through Research & Imagination 

Send Check, Money Order or Bank Card No. orders to : 

SIMUTEK 
P.O. Box 13687 
Tucson, AZ 85732 

_, Reeder Service- see ,.f/8 274 

FREE Postage and Hand! 

PACKAGE THR EE INCLUD ES: POE· 
TR Y - Thts program le ts you ch oose the 
subJeCt as well as the mood o f the poem 
you want. You g1ve TRS·80 cerum n o uns 
or 'names, then t h e mood, and rt does the 
res· 1 It h as a 1 OOO·word • vocabulary of 
nouns, verbs, adjecttves and adverb~ ! • 
E L E C TR I C ARTI ST - Manual : draw , 
erase, move as -well as , Auto: draw, e rase 
and move. Uses graphics brts not bytes. 
Saves drawing o n tape o r dtsk 1 • G ALAC · 
TI C BATTLE - The Sw •neus enemy h a ve 
long r ange phasers but cannot eravel a t 
warp speed! You can, but only have sh o rt 
range p h asers! Can you b l rtzkneg the 
enemy Without gett•ng d estr o yed ! Full 
graphics- rea l ttme! • WO R D MANIA 
Can you guess the computer 's word s ustng 
your human rnturtlve ana tog•ca l abthties? 
You'll need t o , to beat the computer! • 
AIR COMMA N D - Battle t h e K am1ka ze 
Ptlo ts . ReQuues split second t•m•ng. ThtS •S 
a FAST actton arcade game. 

ONLY 14.95 

Sitnple hoo k up: Just plug cassette 
remo t e jack on to u ni t . 

EASILY CONTROLLED FROM 
BASIC: 

OUT 255,4 z on 
OUT 255,0 = off 

M ICRO-BEEP make games m ore 
fun as well as provide useful sou nd 
outpul for professiona l apploca· 
t ionso 

Works w ith A ny Model I TRS-80 

ONLY 15.95 com p lete 

PACKAGE FO UR INCL UD ES: LIFE -
This Z·80 m ach i ne l an gu age program uses 
full graph ics! Over 100 generatton s per 
minute m ake It tru l y an tmated! Vou m a ke 
your starting pattern , the computer does 
the rest ! Program can be stopped and 
changes made! Watch it grow! • SPA C E 
LAN D E R - ThiS fu ll g r aPhics s•mula tor 
lets you p tck w h a t plan e t , ~ste rotd 0 1 
moon you wish to land on! H as 3 sk•H 
levels t h a t make tt f u n tor everyone. • 
G R E ED II - Mult1-1evel game rs fun ana 
challenging! Beat the computer at thiS drce 
g.ame us1ng your k nowledge of odds and 
l uCk ! Computer kee p: track o f hiS 
w •nn,ngs and you rs. QutCk fast action . 
ThiS ga me tS not easy! * T H E PH ARAOH 
- Rule the ancient city ot Alexandrta ! 
Buy or sel l land. K eep your people from 
revo l ting! StOP the rampagrng rats. Re
Quires a true POlitiCa l personality to 
become good! * R O B OT H UNTER - A 
9r ouP of renegade robots h•ve escaped and 
are 1POlted In an old gho st t own on M ars • 
Your JOb as "Robot Hunter" •S to destroy 
tne Ptrat e m achines be fore they k •ll any 
more settlers! Exciting! Cha tlen gtnq 1 Full 
graph.cs! 

ONLY 14.95 
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PACKAG E SEVEN INCL UDES: BACK· 
GAMMON 5 . 0 - 2 d i ffe ren t ski ll levels 
m a ke t h is game a c halle n ge to averaoe or 
advanced p layers FAST ( 1 5 second avg) 
Look~ f o r best p ossible m ove to Dea l y ou! 
FAN TASTI C G RAPH ICS. Plays doubles 
and u ses In ternationa l r ules * SPE ED 

~P~:d~1 ::~o ~ec~c~~~~~m~~~~en~~~~~~~ 
m a te ri al . G r eat for teenoge rs and adults t o 
improve read ing skills * PT 109 - Drop 
depth cha rges on moving subs. Lower 
dePths get higher Potnts 1n thiS f ast action 
9r• phics gam t- . * Y AHT ZEE: -Pla y Yaht · 
zee w ith the ~.:ompu te r. This popular game 
Is even more fun and challenging against a 
T R S-80! + WALL ST R E ET - Can you 
tur n y our $ 50. 000 int o a mi l lion dollar s? 
That 's the obJec t o f t h is g rea t 9 am e 
Slmul• tes an ac t u a l stock m a rke t! 

ONLY 14.95 

PA CKA GE SIX INCLUDES: 20 HOM E 
F INA N CIAL P R OG R A MS - Figures am· 
ort tza t ton, annuit ies, descript ion ra tes, 
i nterest t abtt•s, earned i n t erest on sav1ngs 
ana much , m u ch more. These programs 
w ill qet used ~ga in and again. A must for 
the conscientious, i n f l a tion minded Der· 
son. 

ONLY 14.95 

Call Toll Free 
Master 
Charge 

(800) 528-1149 
(C.O .D. $3 ex t ra) 

Same Day Shipment on Bank Cards, 
Money Orders & C.O.D. 

Visa 

All Tape Programs Requ ire a Min imum of 16K Level 2 
Packages Ava i lable on Diskette (32K System) $4.25 Extra 

3 or More Packages Get 10% Discount 
Dealer Inqui r ies Invited 

TRS-80 IS A R EGI STER ED TRADEMARK OF T ANDY CORP. 
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PRODUCTS 
NEW! 

_.ISTUI: tiCIE CC*TIOLLU l lllllfACE - 114. 91 . Nt w hl r d wart product th 1t 

t Ot'l tro l s l 1ghts, • oo li •nces, co-Quter ped phe r • l s, d• r la. r oo- t i •ers • nd ott,er 
115 vo lt <M•on c es .,..,_her e i n your houSI'! Softw• r• cont ro ll I'd by CIS Sette 
Clble . Un •dth S t'l rl o r BSI H~ Contro l Sysu• whh u l trasonic opth)l''l. 
&ut.Ol f'd, usud, st l f- cont• i ne d, .,d inc l udn S.sH sofhllr t. 

TH-10 liS& I OTMII .,.STt:IUS - I ZZ.95, H. C. Penn ington. IJtst dt sk boo II 
"'"'vt u~ ! Oi rtc tor y s ecrets, t il t for••ts , d•~f'd d i sk recovery, l' tt. 

LlAMlll' UVll ll- 115.9'5, O.A. Lun. turn lt •Je l -2 l h• you d i d lt'vtl - 1 , 
StfQ by st ..o . S.-. l uthOr M'd sty l t fil ltvtl - 1 e_,ull . Suptor IWV book ! 

UTILITI ES 
na-z : MCMIIl ~ -!TOll fOil 1111 TU ... ' S - IZ6, 95 
na-ZI : T-l VIIS!- Of .-z fOil IISII STST-- Zl. 95 
..... z lllOUTOII: I'VT ..... Z/ZI -· t• _, - 9. 95 

P' HI'I1nt l l~u•gt •on i tors wlth l-80 dhiSU•b l t r ! Mf.K .,-,d ASCli •e-ory 
d~s; [ OtT , MY£, [I(KA~£, YUlfT, FILL, lf.IO, TESJ, o r SE AICM ••• ory, 
r~~/wriU SYST£1' t<tOn, ~nar BIEAlPOitiiiTS, PllNT 11 ith TIS2J2 or Ce-ntronics, 
r t~d/ 11r 1tt dhk uctors c:IHtct l y ! ltS,.-2 t ept lo.cls e t top o f 161: LEYfl I or 
II; RSif- 20 dhl. 1nc l udtos ] vUS1QnS for 1b«., ]21: ~ 481:. 

KV-1: CCIIWEIT STSTU. P'IIOGIMS TO IlK flUS -19.9'5. E.-cutt Advtnturt, 
Air l a i d, RSL-1 , ESP-1 , T-9UCi , ~t c. fr~ disk, tvtn tf thty int t rf• r • with 
USOOS! ~w v•rs ;on vorks 111 i th TISOOS 2 .). 

MSIC-1~: llWll-1 IIASIC MITM Nl.TIIK' - 119. 95. Run 1n y l EYEl -1 IOSIC 
proqre• Of'! 1 ou r 1611: l tvt l - 2 . PLUS LPI I NT 1nd lllST wi th o ur TIS2J2 o r 
C~t rordcs. fu rn i s h•d on t~~; un bt uud f r 041 disk. 

MACHINE LANGUAGE GAMES 
All IAU, IIMIIICUI or ISl-1: - 110 •• tach, I ll 3 for 125. 00 

All IAU: A suon shoot1ng grell• r,.; our east popule r Ql•t. 'round t:IIStd 
• iss i l t teunchtr shoots tligh s~t'd 1 i r c r1ft ! Hours o f f un! 

NftlCAtf: "" IIEAlOU T" for tht TI S-10! lrtlk throueh S 1111ll s with 
hieh-s"f'd b•ll and hybo1rd control led p.odlt ! 96 d i thrtnt oot ions ! 

I Sl-1: Enttr p.~tttrns with npe•tint lr. ty~rd! S•v• patttrns on tapt ( 4 
furn h Md>. Play JoM Conway's Llf(. fAST .. abcM.It 1 ucond per e-neratton! 
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FOR 
THE TRS-ao· 

MODEL·II TRS- 80' 
CPfli'-W:HIOIIZ. O FOI: n• IIIOIEL-11- 1170.00. Utnt vtr s ion fro • o ; ; iu l 
ltltlf'Ch . l un1 both s t n9l~ end doubl t cttnshJ' dhlls ! "St endard"' vt ri ; Ot"' 
runs ne1r l J' .,,. CPI" soft wart, i nc l vcHng Cobol , fortren ,. c - eu ; c , llt-lu i c , 
busi rwss 1nd •ccount i 1"19 PIC il1gu, ttc. 1<1\JI'\drf'ds of orogr .. s I Yi tl lbl t ! 

nail: DMMIC(t U. -ITOI fOI Till --l- 11 - I:J'. 95 .. hloc •Ubl~ v~rs ion 
of ISIIII-2D p l us t.er ttn t ditor for eodifJ l f"'9 ~hh~r •••orJ or dhk nctors 1n 
both Hu Wid ASCII, split t.erttn scrol l lnljl, and foraat Ud Hrhl or pare l l t l 
pdnt i ft9. So l d on n l f-bootil"'9 disk; dirnt i ont. to savt 11 TRSDOS fil r . 

PROFESSIONAL SOFTWARE 
Til lUtTIIC I'I:.Cil fOil Till TH_..,: T--ft9. 95 , DISI-1150 . 00. Poou l O< 
vid to tditor for cruting and uv i ng ttat f H•s . Prints for•att t<l copy 111t h 
d;ht j ustif ic at ion, PI~ titlint & nuabt ri n Q, tt c. uoot r e~u on l J,. o r 
lO'IIU cut wi th ~ifi e~t i on. 161: Ltvtl-1 or 2 (t ept ). 

c,rr Clf'UATIII5 SYSTDI fOil Till -l-1 - 1145.00. Th• 8080 /l 80 " Soft • O<• 
I us for tht " od•l - 1 TIS-80. lncludts TIS212 a nd as·212-C so ft'llar~, 
lo ~~M"r""cnt support, dtbounc~, DCV- 2 and othtr ll'l i QUt ut il ui n . Allo ws uu 
of • .,,. av1 il1bl t progr•s 111 r i tttn t or- CP / " · 

PRINTER SU PPORT 
TI'SlllPIIJ.lll IITliFACE- 149.91 <SS9.9S aftt r Junt ) 0). Ass~abltd & 
t t lttd p rinte r i nt t rfa ct for IS 232 or 20- aH c~o~rrtn t loog pdnurs. 
hpansion inttrfact not r ~q~o~ ir td. Pri n t fr o • lt v t l -11 BASI C, CPIP't, 
IASlC-1P, lllC TUC P(NC l l, ~tc. StMdlrd cnutU softw1r~ i ncludtd . Add 
12 . 00 for sll ioe> h•9· 

ns2ll · r-Tnr SOfnMU NCU&l - 114 . 91 . Adds 0191 1 nct li nt ltng t h 
cont rol , gdnttr paust , .. •••rt"" lint tt,.. i nat i on,. ~tc. t o TIS212 . 

~: 
PBIZJZ: 
UTDZ: 

Adds IS-232-C u p•bH ity to 1Srtt-2 / 2D eon hors - S14.15 
IS-232-c fo r cnutt t wrsion Eltctri c Ptnc i l - $14.15 
TIS2J2 ~nd I S-212-C f o r a~ v~rt. i on of EDTAS" - $14.15 

l.-1: 129a95. Asstllbltr ,. Editor, "onitor ( 101() IWW~ict.> 
lJT-1: 1 . 00. U st tnt of L•v• l - 1 IASJC with so .. ca-tnts 

.. ,",. t• Dig1Ul tnurch, Inc. • yas-ao t• hndy Co r p . 
See J'OU,. dt~lu or orct. r dtnct. Cal t f . l ts16fontl ldd 61 tu 
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PRINTERS & CRT'S From Orange ffiicro .~.·· 

CENTRONIC 737·1 

Word Processing Print Quality 

• 18 x 9 dot matrix ; suitable lor word 
processing • Underlining • proportional 
spacing • right margin justification • serif 
typeface 50/80 CPS 9 112 • Pin 
Feed/Friction feed • Reverse Platen • 
80/132 columns 

(List S995) SCali 

EPSON MXSO 

Low-Priced 
Professional Print Quality 

• 9 x 9 dot matrix • Lower case descenders 
• 80 CPS • Bidirectional, Logic seeking • 
40, 66, 80, 132 columns per line • 64 special 
graphic characters: TRS-80 Compatible • 
Forms handling • Multi-pass printing • Ad· 
jus table tractors 

TELEVIDEO CRT'S 
PRICES SLASHED! 

TVI912C} 
TVI920C 

PRINTERS 

Please Call Toll Free 
Prices are too low to 
advertise 

ANACOM 150 1!50 CPS, wide urrlage, th II dot. . . ... ........ (liltS1350) S Call 
CENTRONICS 7:J7 Text processing dot rTIIItrtx (R8dio SM<:k lP IV) ...... S Call 
CENTRONICS 710 (R8di0 SM<:k line Prtnter II). . . . . .. 639 
BASE 210GB graphics prtn1er . . . . . . . . . . . . . . . . . . . . . (list $699)$6.49 
OKIDATA MICROLINE 10 . . . . . . . . . . . . . . . . . . . . (list) $800) 599 
NEL 5530-5 leiter qu•llty, RO. patellel,treclors . . (l is! 52970)$2549 
MALIBU Dot greptlicl, 132 Col, Leiter quellty . . . . . . . . . . . . . . . . . . . . .. S Call 
PAPER nOER IDS 440 w/greptllca & 2K buller ........ . . .. ... (Lilt S10114) 939 
QUME 5145 Typewriter quality. . . . . . . . . . . . . . .. (list $21105) 2499 

INTERFACE EQUIPMENT 
parallel greplllca Interface board. . . . . . . . . . . . . . . . . . . . 160 APPLE II - BASE 2 

SSM AIO BOARD 
TRS-80 CABLES 

Seriei/Perellel lnterfece board . ............... (list $225) 199 
expenelon Interface or dlr.ct ..... . .. ........ . . . ... .. S Call 

TOLL FREE 

Phone or~ WELCOME. Same dey 
shipment lor VISA, MASTER 
CHARGE, end AMERICAN EX· 
PRESS. ~nal checks require 2 
·-• to cl-. Add 3% lor lhip
plng end handling. C.lilomlt real· 
denll ~ 8%. Menulecturer'a 
werrenty Included. Prien subiectto 
,.,lalon. 



l2 0000 
L3 0000 
L1 CALL LOOP 

CALL LOOP 
CALL LOOP 
PUSH DE 
EXX 
POPHL 
SBCDE 
JR C, LA 
EXX 

LA PI.ISH DE 
EXX 
POPHL 
SBCOE 
PUSH HL 
lD IX.(Lll 
CALLAVRG 
LO(Ll),HL 
POP DE 
lD IX.(L2) 
CALLAVRG 
lD (L2),HL 

L08.04H 
LO A.7FH 

LB SRLH 
RRL 
OJNZ LB 

CPl. 
JRNC. LC 
LO L..A 

LC JPOAAAH 
AVRG PUSH IX 

POPHL 
LO 8,03H 

L6 ~H 

RRL 
OJNZ L6 
SBCOE 
LOA,L 
JR C.L7 
NEG 

L7 CP04 
JR C, L6 
EX 
PUSH IX 
POPHL 
SBCOE 
RET 

L6 EX 
LO B.o::!ti 

l.i SL.A.L 
RRH 
OJNZ L9 
RET 

LOOP EXX 
XOfU 
OVTFF 
LODE 0000 

lD INC DE 
INFFH 
ANOIIOH 
JR Z.LO 
RET 

See Program Listing 3 lor deecrlption 

Relrlewa R2. A-.ges end stores R2. 

Puts the smaller ol R2116 or 
127 1nto HL Reluma HLu the 
.. eue o1 111e USRR function. 

A-aging klbroutine. 
Oi~Nby16. 

Nil - R Into HL 

IF AIIS(NJI - R)>4 

THENGOTO L6 

ELSE HL •71fl•N +R 

HL • R•B 

S.me t iming loop u Program Llsling 3. 

Program Listing 5 

11 A0•21227 :TP•16526 :rORI•1T0115:R!ADA:POI£AD+I,A: NEXT: 
POIETP,4 : POIETP+1,79 

15 DATA 215,114,79,215,114,79,215,114,79,213,217,225,23 
7,82,56,1,217,213,217,225,237,82,22t,221,42,2,79,2 
15,65,79,34,2,79,219 ,221,42,1,79,215,65,79,34,1,79 
,6,4,62,127,2.3,61,213,29,16,251,189,48,1,111,195, 
154,11,221,229,225,6,3,213,61,213, 

21 DATA 16,251,237,82,125,48,2,237,68,254,4,48,7,235,22 
1,229,225 ,237,82,211,235 ,6,3,213,37,213,21,16,251, 
2.1,217,175,211,255,17,1,1,19,219,255,231,128,41,2 
49,211 

111 CLS:Q•256: A0-21224 
115 X~.I5: YM• . I2 
111 S•USR(I) : X•PEEI(AO-MQ*PEEI(AD+1):Y•PEEI(A0+2)+Q*PEE 

I(AO+)) 
121 PRINT@I ,S ,X,Y:X•X"*X : Y•YM*Y 
125 IF X>127 THEM X•127 
126 IF Y>47 THEN Y•47 
131 RESET(XI,YI):SET(X,Y):XI•X : YI•Y 
1 u GO'!'() 111 

Program Listing B. Data statement 

MARK GORDON 
COMPUTERS 

.... 270 

DIVISION OF MARK GORDON ASSOCIATES. INC. 
P.O. lloa 77, Chaftest-n, lolA 02121 

41 17) 411-7505 

SORT-80 
Produced exclusively for 
Mart Gordon Computers by S8SG 

TRS«l• disk files may be sorted and merged using 
SORT -80, the general purpose, machine language, sort 
program. Written In assembly language for the Z-80 
microprocessor, it can: 

-Sort files one disk In length 
-Sort Direct Access, Sequential Access and 

Basic Sequential Access flies 
- Aeblock and print records 
-Recontrol files from disk 
-Be executed from DOS 
-Be inserted in the job stream 
-Allow parameter specification 

• Input/output file specification 
• Input/output record size 
• lower/upper record limit 
• print contents of output file 
• input/output file key specifiers 

The minimum requirement is a 32K TAS-80• Level II com· 
puter with one disk drive or a single drive Model II com
puter. It will operate on 35, 40 and n track drives, and has 
been tested on TASDOS 2,1 , 2.2, 2.3, NEW DOS 2.1, 3.0 and 
VTOS 3.0.1 . It Is compatible with most machine language 
printer drivers. Sort time Is fast: for example, a 32K file will 
sort In approxlmatttly 40 seconds. $51. 

lntoBox Is the easiest-to-use Information manager 
available for the TRS-80•. It's ideal for keeping track of 
notes to yourself, phone numbers, birthdays, inventories, 
bibliographies, computer programs, music tapes, and 
much more. This fast assembly language program lets you 
entf'f free-format data, variable length items and lets you 
look up items by specifying a string of characters or words 
that you want to f ind. You can also edit and delete items. 
Items entered inlo lnfoBox can be written to and read from 
cassette and disk files. All or selected Items can be printed 
on a parallel or serial printer. lnfoBox occupies 3K. Specify 
cassette or disk version. $21.85 

DRUG+ 29.95 
Tbe .. tlmate mollltor/dlsusembler 
Compare the features and price of DIUQ + with other 
monitor/disassembler programs. It offers nine true, 
single-byte breakpoints, single step program execution, 
hex and decimal arithmetic including multiply and divide 
and conversions, ASCII dump that distinguishes all 256 
codes, disassembly lo screttn and printer in full Zllog 
mnemonics, and register set command. It also has the 
usual port 110, hex and decimal memory dump, change, 
move, copy and exchange memory features offered by 
others. Ideal for the user who wants to experiment with 
assembly language or to write subroutines to call from 
BASIC; essential for the serious programmer. Special in· 
troductory price. 

·rR~ is a Tandy Corp. Trademark 
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transitions with a timing loop. 
After locating a transition, zero 
a counter; RESET the Input flip
flop with an OUT 255,0 lnstruc· 
tion; and ENTER the loop. The 
loop Is diagrammed in the Flow 
Chart. 

When a transition has OC· 

cur red the counter has a number 
proportional to either R1 or R1 
+ R2. 

(You're half way. You'll be fin· 
ished when you store the coun· 
ter's value; re-zero the counter; 
RESET the flip-flop; and repeat 
the loop.) 

If you had R1 the first time, 
this time you'll have R1 + R2 
(and vice versa). At this point 
you have two numbers, and you 
don't even know which is which. 
The algorithm takes advantage 
of the fact that R1 + R2 is ob
viously larger than R1 . 

Program Listing 1 is a BASIC 
form of the algorithm which es· 
tablishes the joystick's settings. 
It also PRINTs the numbers pro
portional to R1 and R2 and 
displays them as points on the 
screen. 

This BASIC program has one 
drawback: It's dreadfully slow. 
To use it, C1 of Fig. 2 has to be 
large. Ten microfarads is barely 
enough with tOOK pots on the 
joystick. Even though it's slow, 
try it before moving on to the 
machine language version. 

Machine Language Algorithm 

Program Listing 2 automatl· 
cally loads a machine language 
version of the joystick algorithm 
into memory. The program sets 
up the appropriate TRS·BO 
pointer so that when you exe
cute the A = USR(O) function, 
you will convert the joystick set
tings. 

Type the listing and double 
check the DATA statement. 
Since the program's more than 
1000 times faster than the 
BASIC algorithm of Program 
Listing 1, you'll need to make C1 
about 0.1 microfarads. 

A, the value returned by 
A= l:ISR(O), will be proportional 
to R1 . Since USR(O) returns only 
one value, we've chosen to store 
the number proportional to R2 
as a two-byte Integer In loca· 
tions 20224 and 20225. 

B = PEEKQ022ol) + 256· PEEK(20225l 

Line 10 of Program Listing 2 
recovers R2. If you make C1 
equal to 0.1 microfarad and put 
a large resistor (200K to 500K) in 
parallel with R2, R2 will be less 
than 255. This means that the 
number proportional to R2 is 
stored entirely in 20224 and the 
much quicker B = PEEK(20224) 
will recover it for you. 

The rest of Program Listing 2 
is a demo which shows you the 
type of coding you can use to let 
the joystick move a dot all over 
your monitor. Note that you'll 
have to multiply A and B by 
scale factors to make the full 
travel of the joystick's dot com· 
parable to the screen size. You 
may have to juggle these param
eters a bit. 

Program Listing 3 is an as· 
sembly language listing of the 
algorithm In z.ao mnemonics, 
accompanied by an explanation 
of each function. 

Slalom 

Program Listing 4 lets you 
play an arcade-type joystick 
game on your TRs-80. The ob
ject of Slalom is to ski a point 
through a series of gates which 
move down from the top of the 
screen. You move the skier 
around the screen with the joy
stick. Moving the joysticks for· 
ward or backward controls the 
speed of the gates. 

Since I'm more interested in 
building and interlacing periph
erals than in BASIC program· 
ming, I'm sure there's room for 
you to improve Slalom. 

1 kind of like Slalom-not only 
because it demonstrates how to 
utilize your joystick, but also be
cause it demonstrates a useful 
way of interlacing a machine 
language routine with a BASIC 
program. When you run the 
game, the first thing the pro
gram does is to load the algor
ithm into memory and set up the 
USR(O) pointer. 

The DATA statement of this 
figure contains exactly the 
same algorithm as Listing 2 and 
3. When you write your own joy· 
stick games you might want to 
use lines 1 to 20 to start your 
routine. 
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TheloopholeAigortthm 

One problem with increasing 
the joystick's speed is that we 
end up with about one percent 
jitter in its settings. When run· 
ning Program Listing 2, th is jit
ter causes the point to occa· 
sionally hop back and forth on 
the screen. This causes no t rou
ble for a simple game such as 
Slalom. But it would cause prob
lems if you were using the joy
stick to do something more 
precise, such as manipulate a 
cursor. 

You can eliminate the jitter 
with an auxiliary a lgorithm. 
When you measure A = USR(O), 
where A is proportional to R1 , 
set: 

This will make N the running 
average of the last eight values 
we measured. N will have little 
jitter. 

The drawback of this averag· 
ing technique is that you have to 
wait while N establishes its new 
value when you move the joy· 
stick and suddenly change A. 

To get around this, include a 
loophole in the software so that 
when you move the joystick, N 
will first change rapid ly and 
then start averaging to produce 
low jitter values. The loophole 
algorithm is: 

IF ABS(N/8 - A)<3 THEN N z .875•N + A 
ELSEN = S· A 

Try this in the routine in 
Listing 2. You'll have to change 
line 425 to read X= XM • N before 
doing the SET(X,Y). 

The same technique can be 
used to eliminate any up and 
down jitter, too. 

If you need to eliminate the j it
ter and want to do it quickly, use 
the machine language algor· 
ithm of Program Listing 5. This 
algorithm reads the joystick, 
finds numbers proportional to 
R1 and R2 and averages them 
over the last eight reads. It's just 
like the BASIC coding, except 
it's much faster. 

Program Listing 6 shows a 
DATA statement which you can 

use to automatically load the 
algorithm into memory. This 
algorithm will store the value of 
N, proportional to R1 , as a two
byte integer in locations 20224 
and 20225. Following the usual 
convention, 20224 has the least 
significant byte and 20225 has 
the most significant. 

The averaged value propor· 
tional to R2 Is stored in 20226 
and 20227. In addition to storing 
the numbers, when you execute 
this algorithm with S = USR(O), S 
will be proport ional to R2. 

Beyond a Single Joystick 

Fig. 3 is a circu it which lets 
you use two joysticks. The key 
trick here is to use the cassette
out plug to select the joyst ick. 
We "amplify" and invert the cas· 
sette-out signal (OV to 0.9V) with 
a t ransistor. 

The signal goes into select 
pin A of a 4051 analog switch. A 
zero at input A of the 4051 hooks 
up one of the 555s to the capaci· 
tor. A one on A hooks up the 
other. 

To select one joystick, you 
must issue an OUT 255,2 in· 
struction which puts zero volts 
on the cassette-out plug. To se
lect the other joystick, you issue 
an OUT 255,1 instruction. This 
puts 0.9V on the cassette-out 
plug. You must do th is before 
calling the algorithm. You must 
also do this, consistently, within 
the algorithm. 

Games are fun, but this sys· 
tern and your Imagination can 
make much more than games. 
With minor modifications you 
can also use this hardware/soft· 
ware system to make relatively 
sophisticated instruments and 
controls. • 

Flowchart 



FAST, REAL· TIME 

by John Allen 

New machine language action game, with 
sound, from the author of the acclaimed 
"PINBALL!" 

You have to be fast to keep up with the ac
tion as you try to outscore your opponent in 
five minutes of one-on-one basketball. 
Compete against a friend or your com
puter. 

Steal the ball, duck around your opponent 
and slant toward the basket for a lay up! 
The graphics are based on a 3-dimensional 
depiction of a basketball court, and ball 
dribbling sounds add to the realism. It's all 
there but the cheers- so real you' II 
wonder how the ball keeps from coming 
through the screen of yourTRS-80! Dribble, 
Dribble! 

Available for Level II, 16K. $14.95 for tape, 
$20.95 on disk. 

Acorri 
Software Products, Inc. 

634 North Cwolina Avenue, S.E., Washington. D.C . 20003 

.... ,.._, .s..wc:.-... ~ 274 

ACTION WITH 
SOUND 

PINBALL 
by John Allen 

Get your flipper fingers ready for action in 
this real-time, machine language game. 

Lots of sound and flashing graphics make 
this fast action game so much like the real 
thing that you'll have to remind yourself not 
to shake your TRS-80*. Choose from five 
playing speeds to match your skill- but be 
prepared for alot of practice if you ever 
hope to master the fastest speed. 

Can you beat your friends' scores? Will you 
avoid the dreaded " Bermuda Square?" Get 
PINBALL today and find out. Available for 
$14.95 on tape or $20.95 on disk. 

• TRS·80 ia alnldemarl< of Tandy Corp. 

These and other popular Acorn programs 
are available now at fine computer stores. 
Ask for them. 

I DEA~R INOUIRIEIINVITED I 
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In all my dealings with software 
houses the one company 

·which has always impressed me with its high 
quality service has been 

Instant Soft\Yare· 
~ t;,eit,. ~i'J.\'I>Il 

.· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
I a a a a •• e a e a e ••• a a .. ...... ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
I a a a a a a a a a 8 a •• a a a a a a a a a a a 8 a .. ...................... ..... 
I a a a a a a a a a a a a a a a a a a a a a a a a a • a a a .............................. 
I a a a a a a a ••• a • a a a a a a a • a a a a a a a a a a 
,• ................................................... · ........ . 
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .. ·:.:.:.:.:.:.:.:.:.:.: ·:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: ............. . 
I • a a • • a • a e a a a a a • a •• a a a a a a a a a a a a a a a a a a a a a a a .. .... ................. ............. ...... 
: ~~~~~~~~~~ ~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~ ~~ ~~ ~~~~~~~~~~~~~~~ ~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~:. 
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Instant Software· 
PETERBOROUGH. NEW HAMPSHIRE 03458 603-9247296 
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SCOTI ADAMS, 
Presiden t of 
Adventure In tern a tiona! 
and author of the 
" Adventure" Series . 
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Instant Software" 
Now Sells The Adventure Series* 

YOU CAN CALL 1-800-258-5473 TO ORDER THESE NEW INSTANT SOFTWARE 
OFFERINGS. OR STOP BY ONE OF OUR 300 DEALERS THROUGHOUT THE 
U.S.A. AND THE WORLD, FOR PERSONALIZED SERVICE. 

.AND 
MORE 

ADVENTURE! 
1) ADVENTURELAND • You wander throueh 

an enchanted world tryln& to recover the 13 
lost treasures. You'll encounter wild animals, 
mqical beinp, and many other perils and 
puzzles. 
TR$-80 Tape Order No.&501R 

2) PIRATE'S ADVENTURE · "Yo ho ho and a 
bottle of rurn .. .. "You'll meet up with the 
pirate and his daffy bird alon& with many 
stranp si&htl as you attempt to &o ~om your 
London fiat to Treuure laland. 
TR$-80 Tape Order No.6506R 

3) MISSION IMPOSSIBLE ADVENTURE 
Good momin&, your mlaalon II to .•.. and so It 
starts. Will you be able to complete your 
miaion in time? Or II the world's ftnt 
automated nuclear reactor doomed? 
TR5-80 Tape Order No.&507R 

4) VOODOO CASTLE • Count Crbto has had a 
fiendish curse put on him by his enemies. 
There he lies. with yo u hb only hope. 
TR$-80 Tape Order No.6508R 

5) THE COUNT· Yo u wake up in a lar&e brass 
bed in a cutle s o m e where in Transylvania. 
Who are you, what are yo u doin& here, and 
WHY did the postman deliver a bottle o f 
blood? 
TR$-80 Tape Order No.5511R 

6) STRANGE ODYSSEY • Marooned at the 
ed&e of the &alaxY, yo u ' ve .tumbled on the 
ruins of an ancient alien civUI:r.atlon complete 
with fabulous treasures and unearthly t.ech
nolopes. 
TR$-80 Tape Order No.5512R 

7) MYSTERY FUN HOUSE· Can you find y our 
way completely thro u&h the stran&est Fun 
House in existence. 
TR$-80 Tape Order No.5513R 

8) PYRAMID OF DOOM • An E&Yptian Trea· 
sure Hunt leads you into the dark rece-s of 
a recently unco vered Py ramid. 
TR5-80 Tape Order No.!o516R 

9) GHOST TOWN • Explore a deserted west.em 
minin& town in search of 13 treuures from 
rattlesnakes to runawaY ho rses, this Adven
ture' s &Ot them ali! 
TR$-80 Tape Order No .551 7R 

Prices: All Tapes 16K ... $14.95 
All 3 Paks Disk .. $39.95 

We Guarantee It! 

i
~niftta·ta-·*~·· > IHIIIIIIiltl . 

~t\%\~nt Softw11~ 
1a .~ Guarantee ~~ 

I 0 R P ROC.RA \1 ,\R t G UA RA:O.TI'ED ;!i 
TO BF Q ALil Y PRO DUCTS. IF ,, OT :!$ 
COMP UH LY SATISFII D YOU MAY ai 

I!!!! RETUR I>. TII F PROGRAM WITIII~ 60 Ji 
~ DAYS. A CREDIT O R RI:.PLACH I E 'T £ 
~ WI LL 81· WI I.LI~G L Y G IVH . FO R ;'I 
C:: ANY RI:.ASO N. ~ 

~~---~--~~-

13 PAKSI 
Apple 
No.5503AD 
TR5-80 
No.:l:i04RD 

13 PAKSI 
Apple 
No .5509AD 
TR5-80 
No.5510RD 

13 PAKSI 
Apple 
No.5!ol4AD 
TRs-80 
No.!o!ol5RD 

DEALERS: 

I MORE* I 
STAR TREK 3.5: Get those KUn&on 's! The ne west . m ost 
sophisticated Star Trek venion by the Grand Muter • Lance 
Mlcklus. The top pro aram o f It 's kind available. 
TRS-80 Mo d.1 L.ll 16K 
Order No.5&18RD S19.9!o Disk 
Order No.5519R Sl4.9!o Tape 

SLAG: War &&min& at It 's best. Re al time araphics combined with 
lon& ranae plannin& make t his an e xcltin&. fascinati n& p.me. 
TRS-80 Mod.l L.ll 16K 
Order No.6!>20R $14.9& Tape 

ASTEROID: The real time, hi&h res olution araphics pme that's a 
smash hit at Arcades all over the world. Three levels of difficulty . 
Save your quarters. 
Apple 2 Disk 
Order No.5521AD $19.95 

KID VENTURES: #1 Little Red Rldin& Ho od. Allows your ch ild to 
Interact with the story, learnin& as they ao. Desi&ned fo r readers and 
non readers alike. Includes sound and play alon& cassette tape. 
TR5-80 Mo d. 1 16K 
Order No.5522R Sl4.9!o Tape to Disk 

GALACTIC EMPIRE: Go od strategy space war came. Yo u as 
c ommande r of Galactica' s Imperial fo rces, must capture and h old 
the 20 inhabited worlds of the Galactic System. 
TR$-80 Mod. 1 16K 
Order No.5!>23R S14.9!o Tape 
Order No.5524RD $19.95 Disk 

GALACTIC TRILOGY: Special all three games o f the T rilo gy • 
Galactic Empire, Galactic trader, and Galactic Revo lutio n all o n one 
dislr. at a special savinp. 
TR$-80 Mod. 116K 
Order No.6525RD $39.95 

*INTERACTIVE FICTION : The computer sets the scene wit h a 
fictional situation. Then you become a character In the sto ry. When 
its your tum to speak, you type In your response. The r eaulting 
dlalocue and even the plot will depend o n what you say. 

SIX MICRO STORIES:An intro duction to interactive fic tio n . 
Involves the reader in a variety o f situations from bei"& a sp y to a 
pilot in a d oomed 747 and m o re. 
Order No.5526RD S14.9!o Dblr. TR5-80 Mod. 1 16K 

LOCAL CALL FOR DEATH: A de t ective story considerably m ore 
c hallen&in& them the above proaram. 
Order No.5527RD S19.9!o Disk TR5-80 Mod. 1 16K 

TWO HEADS OF THE COIN : Psycholopcal Mystery set in the 
London o f Sherlock Holmes. Most challen&ina of all. Will t ax your 
observational and imqinitive skllll. 
Order No.5528RD S19.95 DUit TRS.80 Mod . 1 16K 

Instant Software is offering you SUBSTANTIAL discounts when order
ing these top selling programs. Just call toll-free 1-800-258-5473 to place 
your order. WE SHIP RIGHT AWAY!!! Call us, if you need any further 
information. 

lns1ant Software· 
PETERBOROUGH, NEW HAMPSHIRE 03458 603-924-7296 



UTILITY 

Speed up your 110 
programming with this collection of subroutines and get a robot to boot! 

COMPAC 

Daniel M. Romanchik KB6NU 
4178 Decoro 111 
San Diego, CA 92122 

This article is not about as· 
sembling robots. Not the 

way you think, anyway. It's all 
about how to use the assembly 
language capabilities of your 
TRS-80 more easily. 

One of the more time-con
suming jobs of assembly lan· 
guage programming is the 110. 

Below is a description of a 
collection of subroutines I call 
" COM PAC" , which is short for 
" communications package" . 

COM PAC, an assembly of sub
rout ines, displays a byte on the 
CRT, fetches a byte from the 
keyboard, displays a message, 
clears the CRT screen, adds 
spaces between characters, po
sitions the cursor anywhere on 
the screen and puts back lines 
between blocks of text. These 
routines enable you to better 
use the keyboard and CRT in 
your assembly language pro
grams. 

At the end of this article is the 
program which tells about " as· 

sembling" a robot on the screen, 
once the groundwork is down. 

Getting Going 

CRT, to begin, is the subrou· 
tine which displays a byte on the 
CRT screen (see Listing). To use 
this, just load the ASCII code for 
the character you want into the 
A register, and call CRT. The 
first thing we do is save the con· 
tents of the DE and IY registers 
by pushing them onto the stack, 
because we use these registers 
in CRT. If we didn't, we'd lose 
the data in the registers. 

The next instruction, CALL 
33H, jumps to a subroutine in 
the Level II ROM (CALL works 
like the GOSUB in BASIC). The 
byte in the A register is dis· 
played at the cursor, and the 
cursor incremanted. Then, the 
program returns to our subrou· 
tine, and the original values of IY 
and DE are popped off the stack. 
The last instruction, RET, re
turns us to the main program. 

The next subroutine, KBSCAN, 
scans the keyboard. It places 
the ASCII value of the next key 
into the A register. KBSCAN re
turns characters in ASCII, 
doesn't give numeric values, 
and returns one character at a 
time. It requires only one in
struction: CALL KBSCAN. When 
KBSCAN is called, the contents 
of the DE and IY registers are 
saved as in CRT. 

A Level II routine at 002BH is 
then called and does most of the 
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work. It scans the keyboard 
once, and if any of the keys are 
pressed, places the ASCII value 
of the character into the A regis-

We use OOH as our end-of·text 
character. To print this onto the 
CRT requires the following 
steps: 

ter. If none are pressed, it re- LD 1x.&OOOH 
turns a value of ()()H. When fin· CALL MESAGE 

ished with the scan, execution is IX is located with the memory lo-
returned to KBSCAN. cation of the first character and 

The next two instructions then the subroutine is called. 
check to see if any of the keys The next instruction gets a 
are pressed. CP 0 compares the 
value in the A register to OOH. If 
A= OOH (meaning no key was 
pressed), the Z flag is set to 1. If 
A<>OOH (one is pressed), the Z 
flag is reset to 0. 

The next instructio n, JP 
Z,AGN, checks the condition of 
the Z flag, and jumps to the 
statement labeled AGN if the 
flag was set. This sends us back 
to the scanning routine in the 
Level II ROM. We loop over and 
over until somebody hits a key. 
If the flag is reset ( = 0) we go to 
the next instruction, which pops 
the values of DE and IY off the 
stack. This routine can be used 
to stop program execution. It 
stays in a loop until a key is 
pressed. 

The next subroutine, MES
AGE, displays a message. The 
programmer must first store the 
message in memory and keep 
track of it. Say we wanted to dis
play MY PROGRAM. Store the 
characters in the message at 
some known place in memory: 

ORG 6000H 
DEFM 'MY PROGRAM' 
DEFB 0 

character from memory, and 
puts it in the A register. It is com
pared to 0. If the value is 0. we 
are at the end of the string. If 
not, there is a character to 
display, and we call the CRT 
routine to display it. 

The next instruct ion, INC IX, 
increases the pointer, and JP 
AGAIN jumps to the beginning 
of the subroutine to fetch the 
next character. This time the IX 
register is pointing to the next 
character. We repeat these 
steps unt il we get to the " 0'' at 
the end of the string. 

The CLRCRT subrout ine is 
used to clear the screen. First , 
we load the A register with 1CH , 
and CALL CRT as if to display 
this byte. However, when the 
CRT subroutine sees 1CH, it re
sets the cursor to the home po· 
sition. 1FH is then loaded Into 
the A register and CRT is called. 
1 FH clears the screen f rom the 
current position of the cursor to 
the end of the screen. This sub
rout ine requires one instruc
tion-CALL CLRCRT. 

Continue to 203 



SAVE YOUR TIME 61 ... AND YOUR MONEY. 
Instant Software has the two best mail list programs available , 
for your TRS-80 Model I and Model II. 

Mail/List for Model I and Model II 
name to your list. it will automatically be inserted into its correct position in the files; therefore it's always 

Here is a mail· 
ing list system 

that can be run on 
only ONE disk-drive! 

ready to print labels! 
It will record your information in these fields: NAME, ADDRESS, CITY, STATE, ZIP, PHONE 

NUMBER. PHONE EXTENSION and a five character CODE field. You have the choice of a 3 line. 
4 l ine. or user defmed label format. It can even include (optionally) a message line on your 
label ' 

The programs most outstanding feature is •ts sortmg capabilities. Mail/List allows 
you to choose which names you want to be printed from the whole list. For exam· 
pie, all people in one zip code. or all people named Jones. who are living in a 
part icular c ity or state. For any name in your l ist you can assign a code 
within the CODE field. You can then specify the code when pronting 
labels. and only names with that code wi ll be printed out. You can 
specify up to 9 different codes• 

Every business and organization will save time and 
money with Mall/list to keep track of customers or 
members. 
TRS-80 Model I version, Order No. SOOORD S99.00. 

Requires 16K RAM, Expansion Interface 
with at least 16K RAM. one d•sk-drive 

You can have up to 17 
fields of selection for 

name/address retrieval. 
•Disk versatility allows you 

to add, delete, or change the 
numerous details stored in the 

system. 
•Features olthe One·D Mailing 

List includes: 
•Automatic name sort (alphabetically 
or by ZIP code). •Rapid access to any 

name on file. •Easy error correction and 
recovery. •Prints selective name l istings. 

•Revise or update l istings at any time. •Up to 
2500 names on-line (with 4 drives). •Prints a 

list of all names on file. •Prints mailing labels. 
and a printer. 

TRS-80 Model II version, Order 
No.5001RD S199.00. 

Requires 64K RAM and 
printer. 

This package requires the following minimum system: 
1. A TRS-80 Modell Level II m icrocomputer with 16K 

RAM. 2. An Expansion interface with 0 to 32K of RAM. 3. A 
single disk drive (extra drives optional). 4. A printer. 5. Any 

TRSDOS compatible Disk Operating System. 
Order No. 0123RD S24.95. 

WRITE FOR 
OUR NEW 
CATALOG 

TO ORDER: See Your 
Local Instant Software 
Dealer or Call Toll-Free 

• 1-8()()-258-5473. 

Merry Christmas 
From Your TRS-80* 

FEATURING 
SOUND 

COMPU 
CAROLS ORDER NO. 0036R $9.95 

Here is a selection of all time Christmas favorites. These beautiful Christmas Carols will be displayed 
verse-by-verse, accompanied by clear, soft music on your TRS-80. The pretty music for each carol is played for 
your enjoyment over an AM radio, easily hooked up to your TRS-80. This lovely Christmas Album will bring 
hours of enjoyment from your Micro. The soft musical notes offer an ideal Christmas sett ing, seeming to blend 
perfectly with gently falling snow, as the flickering flames from the fireplace logs reflect from each glowing 
o rnament on the tree. We wish you much enjoyment with Compucarols and a MERRY CHRISTMAS! 

12 OF THE BEST LOVED SONGS OF CHRISTMAS 
(1 ) AWAY IN A MANGER (7) NOEL 
(2J D ECK THE HALLS (8) 0 COME ALL YE FAITHFUL 
(3) GOD REST YE MERRY GENTLEMEN (9) Q LITTLE TOWN OF BETHLEHEM 
(4) HA RK! THE HERALD ANGELS SING (10) SILENT NIGHT 
(5) JINGLE BELLS (11) WE THREE KINGS 
(6) JOY TO THE WORLD 02) WHAT CHILD IS THIS? 

Instant Software· ~, 
PETERBOROUGH, N.H. 03458 603-924-7296 

TO ORDER: 
l) See your local 

Instant Software 
Dealer 

OR 
2) Call toU-free 

l -800-258-54 73 

• A trademark of Tandy Corporation 



KING OFTHE HILL! 
We've taken artistic license with our Illustration in order to make a point: 

MYCHESS Is the most powerful microcomputer chess program on the market. 
bar none. 

Proof? All you want and then some. For example, MYCHESS was the winner of 
the " flfth West Coast Computer Fair··. At the "ihlrd Wortd Computer Chess 
Championship" In Unz. Austria, It was the highest finishing micro ... In addition to 
winning the special Blitz Tournament (5 to I ) against six top players. Add to this Its 
USCF rating of 1565, and you know you're dealing wth the King of the Hill. 

You'll find MY CHESS Is the perfect companion or opponent whether you're an 
advanced player, or starting your first game. For it lets you set the difficulty of the 
game from Ieveii to 9 . And, you can change levels of play as you go ... or even 
change sides. Want to set time limits for moves? MY CHESS can dolt. Want to save 
a game for later? MYCHESS will store up to 6 games. And, for added interest, it will 
even predict the upcoming line of play. 

If you're a player,you'll appreciate the MYCHESSchallenge. lfyou'reabeginner, 
you'll enjoy leamlng from a master. Either way. when It comes to superior chess. 
make your move ... to MYCHESS. Available for the TRS-80* with 32K, for $34.95 
lndudlng disk, documentation and backing by Programma International. Apple•• 
version coming soon. 

Can you beat 

MY CHESS 

200 • 80 Mlcrocomputlng, December 1980 ...- 21 



If you're looking 
for the best 
prices in the 
U.S.A. on 

TRS-80® 
MICROCOMPUTERS 
We are consistently otter eng the TRS-80 line at savings 
up to 20% which means you can save $150to$1500 by 
buying directly from Computer Discount of Amenca. 

Our savengs are as beg on all TRS-80 systems. hardware. 
accessories. and software. and . most models are in stock 
for immediate delivery (usually within 7-10 days) 

TRS-80 Model I, Model 11 , Model Ill , Pocket Co.11puter. 
Color Computer. ATARI Model 400. and Model 800 -
we have them alii They are brand new. en factory- sealed 
cartons. and carry a full factory warranty. 

Our TR S-80 computers are pure Radio Shack Factory 
buill - no add-on, untested memory che ps from us• 

So. i f you're looking for the best prices In the U.S.A., for 
m icrocomputers, and 
accessories ... CALL 
TOLL FREE: 800-526-5313 ,.... 372 
Computer Discount of 
America. West Milford Mall 
West Milforcf, N.J. 07480 
201-728-8080. -VIS4' 

,. Computer., 
Discount 

.._otAmerka~ 

ltadtelhaek NO TAX ONOUT-O,· STATI 
IHIPM!tNTI. AJI ~o· zea Sales Cenler Slore 8 28 

At last ... tlK 
Typewriter Int~rface! 

Turn your electric typewriter Into a low cost, high 
quality hard copy printer. 1 Year Warranty 

Oynatyper- the patented' ROI- 1/ 0 Pak Is test becomong lhe ondustry 
standard tor typewriter output. Why? Because: 
1 It takes 2 minutes to onitoally install and 5 seconds to remove or 

replace 
2 You do not have to modoty your typewriter All factory warranties 

and maintenance agreements on your typewriter will be honored 
3 You can use it woth all powered carriage return typewriters that 

have U.S. keyboard Our Model I works woth all non Selectrics and 
our Model II works woth Selectrlcs. Conversion between models 
takes 2 minutes and the kit (26 plungers) Is available tor a nominal 
c harge. 

4. You don' t have to lug around a bulky printer when you travel. It 
lhere os a typewriter at your destination. you can Install the light 
(31bs) 1/ 0 Pak In just 2 minutes. 

5. Same interface tor TRS-80. Apple and GPIB Centronics and Pel 
compatible interfaces are available in third quarter t980. Electroc 
pencil available. 

6. Oelovery. Stock to two weeks. Price: $499 tor the complete system. 
FOB Rochester, Domestic. 

Over 1000 In ooeratlon today. VISA and MasterCard accepted. Call 
Ken Yanicky at 7t6-38><1336. or worle. Depl M. · 

····-·-.. ..... 468 ROCIESI& DATA 
3t00 Monroe Av .. nue. Rochester. New York t 46t8 oncorporated 

HI-RESOLUTION 
GRAPHICS FOR TRS-80* 

I NTROD UCI NG: 

E/RAM 
• - --------1 

E/RAM Graphtes os a unoque hardware/ software package. whiCh woll onlegrate hogh· 
speed. hogh resolution graphtes onto any Lent II TRs-«l sySiem E/ RAM hardware os a 
lulty plug-compaloble box. whoch onstalls on monutes and requores absolutely ne 
modolocations 10 the TRS-aO system E/RAM software is a compact. reloatabte set ol 
ulolotoes whoch provodes the user woth ttsrly accessible graphiCS functions For Instance 
the user pokes the end point coordonates of a line onto certaon tocatoons, does a USR call 
and an oplomized dot-raster line os automalocally drawn on the screen at very hogh speed 
(less than 10 1!11111-seconds tor a medoum length lone) 

E/RAM does not requore lhe purchase of an addoloonal monolor CRT The hogh-oesolutoon 
graphocs vodeo os syncoonozed woth the TRS-80 vodeo and appears on the screen wuh the 
normal TRS-80 dosplay Alpluinuments TRS-80 guphocs and E /RAM hogh-resolutoon 
gr iiphocs may be dosplayed simultaneously or ondovodually 

E/ RAM hilrdware contaons ots own 6144 byte video memory whoch ptOvodes a true 256 x 
192 matnx otlndtpetldlnt goaphlc elements (E/RAM os NOT a programmable characler 
generator type graphocs syslem Character generator syslems have seroous lomotatoons 
on lull scnen goaphocs applocaloons ) 

E/ RAM woll operate woth or without an expansion onlertace. and woth any standard 
memory conliguraloon (4k through 48k) 

E/ RAM Is 1ut. "E/RAM- rs an acronym tor Extended Random Access Memory. a very 
shon description of the Patent-Pending method ol l/0 employed by thos devrce whoch 
goves It memory-mapped speed without lnterterrng woth the memory space used by lhe 
TRS-Sl 

The lnstallatoon ot E/ RAM will not allect 
normal operation of the TRS·Sl High 
resolutron ON/ OFF os under program or 
manual control (a swotch os provoded) An 
expansoon card edge connector os provoded 
so thai other pertpherals may be used on 
the TRs-«l bus 

E/ RAM software package Is compact (tess than 1000 byles). last, easy to use and very 
nexoble A relocating loader os provided The user can delete unneeded routones of more 
memory space is oequored Lones can be drawn as fast as t3 per second usong BASIC USR 
calls. and as last as 200 per second usong assembly language programs 

Routines usable through USR of BASIC. and ol couose an assembler CALL are 

INIT Sets up dosptay 
PLOT Plots a pornt 
REAO Reads 1 poont lrom the screen 
BLACK Sets drawong mode to black (oil) 
WHITE Sets drawong mode to on 
CLEAR Clears the hogh-resolutoon graphocs screen 
LINE Draws a lone 

As an example, alter the ul olotoes package os loaded and you desire to draw a lone. the 
1ollowong sequence of BASIC Instructions could be execuled 

U•USR(O) Return the communications area 
POKE U• I.XO Provide the beginning X coordinate 
POKE U•l.YO Provide the beginnong Y coordonale 
POKE U•S.X I Provocle the endong X coordonate 
POKE U·7.Yt Provode the endong Y coordonate 
V•USR(4) Oraw the lone (Current speed os 

apptoxomately t3 vectors/ second) 

The complete E/RAM package Is a variable lor only $349 95. and Includes case. power 
supply, cables. software cassette. and complete documentation 

To order. or lor further detaols. wrote or tall 

VERN STREET PRODUCTS 
114 West Taft 

Sapulpa. Oklahoma 74066 
Phone· (918) 224-5347 

We handle a lull lone 
of Radoo Shack products 

Send S 10 00 for a set ol the manuals provoded (applocable 1owards purchase) 
Dealer lnquoroes are invoted 
Terms COD Welcome. check. money order, Master Charge, or Vosa 
Delivery Stock to 60 days 
£/ RAM was desogned and os manulactured by KEYLINE COMPUTER PRODUCTS. INC 
t3 East tllh Str•t M/C 200 Tulsa Oklahoma Ht 19 

'TRS-Sl os a regostered trademark of Radoo Shick. 1 Tandy Corporlloon. 
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Surplus TRS-80* 
RAM Memory Chips 

$45 
DUE TO CHANGES IN PRODUCT 
STRUCTURE AMERICAN BUSINESS 
COMPUTERS IS OFFERINO SEV· 
ERAL THOUSAND 200 NANOSEC· 
OND RAM MEMORY CHIPS AT 
CLOSE.QUT PRICES. 

(per 16K set) 

AMERICAN BUSINESS COMPUTERS 
OUARANTEES ALL MEMORY CHIPS 
TO BE BRAND NEW AND FREE 
FROM DEFECTS FOR 110 DAYS. 
PRICE (S 4~) INCLUDES I CHIPS. 
QUANTITY DISCOUNTS AVAIL• 
ABLE. 

AMERICAN BUSINESS COMPUTERS ..-•7 
•TM TANDY CORP. 

118 S. MILL ST. - PRYOR, OK 74361 - 918-825-4844 

THE MICRO CLINIC 

CENTRONICS 779/RS PRINTER I LOWER CASE KIT 
Don't let the newer low·prlced printers with lower·case capabilities make your 
Centronics 7791Radlo Shack Printer I obsolete. Our assembled and tested CLC-1 
conversion kit will give your 779 the full upper/lower case character set at a 
fraction of the cost of a new printer. Illustrated Instructions make installation 
easy - just 3 conhections, no etch cuts. Compare our Introductory price to other 
kits selling for $125 · at $99 our CLC-1 kit brings your 779 into the 80's and makes 
word processing a practical application. 

CLC.1 INTRODUCTORY PRICE: $99 lncludn P/H CA add 8% tax. 

VISA/MC lncluoe card number, sign•lure. ••P· O.le, phone number. 
MC Include lnterbenk number. Introductory P<i<:e good thru t/31/81 . ~ 

THE MICRO CLINIC • 17375 Brookhurst • Suite 114 • Fountain Valley, CA 
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TRS-80 0wMtS: 
Tum Your Typttwrlt., Into A. PrlnttH 

••• With the KCIS-10 Keyboard Actuator 
• Plug-in compatibility with the TRS~ . .. attrac

tive enclosure contains actuator and Interface. 
• Least expensive way to get letter quality printing. 
• No mechanical modifications to the typewriter 

are necessary. 
• Rests firmly above the typewriter keyboard. Can 

be installed or removed in 5 seconds. 
• Does not require eny softwere to operete ... 

wortls with Pencil, Scrlpsit and other word pro
cessing programs. 

• Solenoids with soft plastic tips strike typewriter 
keys with the same force a typist would exert. 

Deelerlnquiries Invited. (KGS} ~~v!!2.~~~.J~~o~:0~~~8~ 

! ! ! ANTS !!! .. STIOIUUoTlNG AC"IQ< GAioiE $1495 

$19.95 
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TRAKCESS! 
by: Roxton Baker 

• Moot~~ disk utaitr ~~ 
e -sm..t• DUI'I.ICATf eotntnMtd MW~Iyzf!l .-,. IR<i! 

(2 driwe} 
• Super I'Mci~t)'l» fd~itw! 

•ll~rite'EdiciC--..nl'-tt.ock or S«tor. JIMidMd 
Of not! 

• A flftltoo/lor '-ninr •bout disk srructures- inc/~ 
itw tM lonnerly lint@ docu~ in/ol 

• Fifwortip control ol•ll disk lunctiom on 1-4 driws. 
•lloco-~ cfrsb. CJddtMI/ tt.od<J Mtd J«tttS 

don"t l1n it Fftd it TRSOOS. Cf'fM. ptOf«<«< disi<J. 
llmool ., rtltinr , 

• Uw ic to ~_.:ill diJJts inronctivelyl 

An experimer~t! 

"" _._ to mMr this incmlible -
•••ii•IW to •II: Add 1 cent lor _, copy (up to S) roo 
w1111 to mille• Mtd rn./1 lor yaur lriends. W• lie~ roo. 
TM idN is to mille• TRAJ<CESS •••illbk 10 .._roM who 
rt0«Js it ApptKiiMthis ttf/olt l Mite• ill WCCftJ - Ordof 
now! 134., on Disk. Trlltceu is a.- lJIC ol code. It,.. 
quire .f8K 10 run. HMrdlf!J .ny number ol tt.ock.s. 

MCIVISA/COD-Add $1.25 
Phone: 517/485-0344 

T AS, 1806 Au, unsin& Ml48910 



SPACES lets you put up to 
255 spaces between characters. 
Do It this way. Load the B regis· 
ter with the number of spaces 
you want and call SPACES, as in 
the following: 

LD 8 ,10 
CALL SPACES 

The A register is loaded with 
20H, which is the ASCII code for 
space. Call CRT which displays 
the space. The next instruction, 
DJNZ SPACES, does this: 
e Decrements the B register. 
e Checks if B equals 0. 
elf B is not equal to fJ, it jumps 
to the statement labelled 
SPACES. 
elf B equals 0, it continues. 
It causes a number of loops, 
equal to the initial value of the B 
register, to be executed. 

The next subroutine, POSIT, 
positions the cursor. Load the 
BC registers with the desired po
sitions, and call POSIT. Try this: 

LD 8C.512 
CALL POSIT 

to place the cursor at position 
512. The contents of the HL reg
isters are saved, as in CRT. HL is 
loaded with the value 3COOH 
which is the start of the video 
RAM, or position 0. Next, add BC 
to HL. Load it into memory loca
tion 4020H. 4020H and 4021H 
contain the cursor position. Re
store HL to its original,value by 
popping its contents off the 

stack. Return to the main pro
gram. 

and places blank lines between 
text. To get started, load the B 
register with the number of lines 
to be inserted. For example, to 

place two lines between mes· 
sages, do this: 

Lest Step 
LD 8.2 

LINES is the last subroutine CALL LINES 

7C99 

7Cilll OS 
7C81 FOES 
7C93 CD3381l 
7C86 FDE1 
7C88 01 
7C89 C9 

7CilA 05 
7CilB FOES 
7Cil0 CD2B98 
7C18 B7 
7Cll 28FA 
7Cl3 PDE1 
7C15 01 
7C16 C9 

7Cl7 DD7E88 
7C1A FEll 
7ClC CA277C 
7C1F CD887C 
7C22 0023 
7C24 C3177C 
7C27 C9 

7C28 3ElC 
7C2A CD887C 
7C2D 3ElF 
7C2F CD887C 
7C32 C9 

7C33 3E28 
7C35 CD887C 
7C38 lllP9 
7C3A C9 

7C3B E5 
7C3C 2lll83C 
7C3F 1!9 

89899 
991811 
981114 
11918S 
119119 
991211 
1!9138 
1181411 
981Sil 
98161! 
8816S 
llll171l 
118189 
91!191! 
11821!9 
88211! 
llll228 
88231! 
llll241l 
91!245 
llll251l 
1!9261! 
88271! 
88288 
88291! 
88388 
98318 
91315 
ll8321l 
llll338 
88348 
88358 
88361! 
88365 
88378 
88388 
118398 
88488 
118485 
1!1!496 
81!418 
llll428 
98431! 

Program Listing 

;*** BEGINNING OF COMPAC *** 
ORG 7C88H ;LOAD COMPAC AT LOCATION 7C88H 

;CRT IS THE BYTE DISPLAY ROUTINE 
;A REG MUST CONTAIN BYTE TO BE DISPLAYED 
CRT PUSH DE 

PUSH IY 
CALL 33H ; 33H IS ENTRY POINT FOR 
POP IY 
POP DE 
RET 

;KBSCAN GETS A. CHARACTER FROM THE KEYBOARD 
KBSCAN PUSH DE 

PUSH IY 
AGN CALL 2BH 

OR A 
JR Z,AGN 
POP IY 
POP DE 

; 2BH IS ENTRY POINT FOR 
;IF NO KEY PRESSED,88H RETURNED 
; IF BYTE•88H,SCAN AGAIN 

RET ;BYTE WILL BE IN A REG 
; MESAGE DISPLAYS A MESSAGE ON SCREEN 
MESAGE LD A,(IX) 

CP 8 ; CHECK FOR END OF STRING 
;IP END OF STRING, RETURN 
;DISPLAY BYTE 

JP Z,RETN 
CALL CRT 
INC IX ;INCREMENT POINTER 
JP MESAGE ;GO BACK FOR ANOTHER BYTE 

RETN RET 
;CLRCRT BLANKS 
CLRCRT LD 

CALL 
LD 
CALL 
RET 

1 SPACES INSERTS 
SPACES LD 

CALL 
DJNZ 
RET 

THE SCREEN 
A,lCH ;lCH IS SPECIAL CHARACTER -
CRT 
A,lFH ;lPH IS SPECIAL CHARACTER -
CRT 

A NUMBER OP SPACES 
A,21H ;28H IS ASCII CHAR FOR SPACE 
CRT ; B REG CONTAINS t OF SPACES 
SPACES 

;POSIT POSITIONS CURSOR 
;BC CONTAINS THE CURSOR POSITION DESIRED 
POSIT PUSH HL 

LD HL,3C89H 
ADD HL,BC 

Progr•m continues 

40%000~~" 
BRAND NEW TOP QUALITY EXACT REPLACEMENT RIBBONS 

FOR ALL OF THE'DOT MATRIX lRS-80; & CENTRONICS PRINTERS: 
Send order blank below & 
PAYMENT (Min.$20) TO : 

Your PRINTER 
TRS·SO LINE PRINTER II 

TRS·SO LINE PRINTER Ill 

TRS·SO TRACTOR FEED 

CENTRONICS MODS 700·704 

CENTRONICS #730 

CENTRONICS #737 

CENTRONICS #779 

Your 
RETAIL LIST Wholesale Price 
18.95+Tu (3 PACK) 11 .95 PER 3 PACK 

21 .95+Tu (IN CART) 12.95 PER RIBBON 

18.95+ Tu (3 PACK) 11 .95 PER 3 PACK 

18.95+Tox (3 PACK) 11 .95 PER 3 PACK 

18.95+Tox (3 PACK) 11 .95 PER 3 PACK 

18.95~Tox (3 PACK) 11 .95 PER 3 PACK 

18.95+Tox (3 PACK) 11 .95 PER 3 PACK 

.. M'fl\ifMUM. ··orfo·eR: ·$2o.oo .. No .shlppfrig ·cha.ries ·or ·ta.ies: ....... : 
PLEASE SEND ME: __ C-700, 3 RIBBON PACKS & __ J-3 RIBBONS. 
I WILL USE THESE RIBBONS ON A PRINTER. 

$ ENCLOSED ··· ··· ··· SEND C.O.D. ( ) 
Name _______________________ _ 

I 

Address __________________________________ ~ 

: City State Zip : 
• 

1 1 ANtlE WOIIATORIES 1202·1208 a.to-....., . eou..,. ,....._ MD 20740 301 ·345-6000 J .......... ................................ -..... -.............. .. --- ....................... ..................... -------·- .............. .. ........... ----·---····-· 

ANCIE LABORATORIES 
9202·9206 BALTIMORE BOULEVARD 

COLLEGE PARK. MD 20740 
(301) 345·6000 

Scanned by Ira Goldklang - ww.trs-80 com 



7CU 222141 
7C43 E1 
7C44 C9 

7C45 3El3 
7C47 CDII7C 
7C4A 11FB 
7C4C C9 

7AII 

7A81 41 
71187 18 

7A88 3EBF 
7AIA CDI87C 
7AID C9 

7AIE CDI8711 
7A11 1611 
7Al3 CD337C 
7Al6 Kl3 
7A18 CDI87A 
7A1B 11FB 
7A1D 1611 
7A1F CD337C 
71122 CDI87 A 
7A25 C9 

7A26 CDI87A 
7A29 1611 
71128 CD337C 
7A2E CDI87A 
7A31 C9 

7111 
7811 CD287C 
7113 1612 
7115 CD457C 

7118 161C 
711A CD337C 
711D DD21117A 
7111 CD177C 

7114 111FI2 
7117 CD3B7C 
711A 1613 
711C CDI87A 
711F 11FB 

7121 115DI2 
7124 CD3B7C 
7127 1617 
7129 CDI87A 
782C liFB 

782E 819DI2 
7131 C03B7C 
7834 CDIE7A 

7137 81DDI2 
713A CD3B7C 
713D CDIE7A 

7141 111FI3 
7143 CD3B7C 
7146 CD267A 

7149 115FI3 
714C CD387C 
714F CD267A 

7152 CD8A7C 

7855 CD287C 

7858 C3191A 

78811 

LD 
POP 
RET 

(4121H) ,HL 
HL 

11441 
11458 
11461 
11465 
11466 
11471 
11481 
11491 
11511 
11511 
11521 
11538 
11561 
11578 

;LINES INSERTS A NUMBER 
; BC CONTAINS THE NUMBER 

OF BLANIC LINES 
DESIRED 

LINES LD A,13H ;138 IS ASCII FOR NEWLINE 
NXTLIN CALL CRT 

DJNZ NXTLIN 
RET 

;*** END OF COMPAC ••• 

;LOAD MESSAGE INTO MEMORY AT 7AII8 

115811 
115911 
116811 

ORG 7AIIH 

DEFM 
DEFB 

'A ROBOT' 
8 

11618 
18628 
11638 
11648 

;DISPLA IS USED TO DISPLA A FULL BLOCIC AT THE CURSOR 
DISPLA LD A,IBF8 ;IBF8 IS ASCII FOR THE FULL 

18658 
11661 ;BODY 
11671 BODY 
11681 
11691 
11711 
11711 TRUNIC 
11721 
11731 
11741 
11758 
11761 
11171 
11781 ; LEGS 
11791 LEGS 
11811 
88818 
11828 
11831 
11848 

CALL CRT 1 BLOCIC GRAPHICS CHARACTER 
RET 

DISPLAYS 
CALL 
LD 
CALL 
LD 
CALL 
DJNZ 
LD 
CALL 
CALL 
RET 

DISPLAYS 
CALL 
LD 
CALL 
CALL 
RET 

ONE BODY 
DISPLA 
B, 1 
SPACES 
B,3 
DISPLA 
TRUNIC 
B,1 
SPACES 
DISPLA 

ONE LEGS 
DISPLA 
B,1 
SPACES 
DISPLA 

SEGMENT 

SEGMENT 

818511 
11868 

;BEGINNING OF MAIN PROGRAM,STARTS AT 7888H 

11878 BEGIN 
11881 
11898 
81911 
11911 MSG 
11921 
11931 
11941 
11958 
119611 
11978 
11988 
118991 HEAD 
111181 
11111 
11128 
11131 
11141 
81158 SHOLDR 
81868 
11178 
111888 
81198 
11111 
81118 
11128 
11138 
11141 
11151 
11161 
11118 
11181 
11191 
11211 
11211 
11221 
11231 
11241 
11258 
11261 
81278 I 
11288 
81298 I 
Iilii 

ORG 7111H 
CALL CLRCRT 1 CLEAR SCREEN 

;SICIP TWO LINES LD 
CALL 

LD 
CALL 
LD 
CALL 

LD 
CALL 
LD 
CALL 
DJNZ 

LD 
CALL 
LD 
CALL 
DJNZ 

LD 
CALL 
CALL 

LD 
CALL 
CALL 

LD 
CALL 
CALL 

LD 
CALL 
CALL 

CALL 

CALL 

JP 

END 

B,2 
LINES 

B, 28 1 INSERT 28 SPACES 
SPACES ; TO CENTER MESSAGE 
IX, 7AII8;LOAD POI!ftER 
ME SAGE ; DISPLAY MESSAGE 

BC,543 
POSIT 
B,3 
DISPLA 
HEAD 

BC,615 
POSIT 
B,7 
DISPLA 
SHOLDR 

BC,669 
POSIT 
BODY 

BC,733 
POSIT 
BODY 

BCL799 
P05IT 
LEGS 

BC,863 
POSIT 
LEGS 

ICBSCAN 

CLRCRT 

11119H 

78811H 

I POS CURSOR AT 543 

;DISPLAY 3 BLOCICS FOR HEAD 

;POS CURSOR AT 615 

;DISPLAY 1 BLOCICS FOR SHOULDERS 

;POS CURSOR AT 669 

;DISPLA ONE BODY SEGMENT 

;POS CURSOR AT 733 

;DISPLA 2ND BODY SEGMENT 

1 POS CURSOR AT 799 

;DISPLA ONE LEGS SEGMENT 

1 POS CURSOR AT 863 

;DISPLA 2ND LEGS SEGMENT 

; PROGRAM STOPS TO ALLOW YOO TO 
1 SEE PICTURE UNTIL YOU BIT A ICEY 
1 CLEARS SCREEN 

;RETURN TO BASIC 
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The A register is loaded with 
13H, the ASCII code for a new 
line. and the CRT subroutine is 
called. This causes the cursor to 
be positioned at the beginning 
of the next line. The next in
struct ion, DJNZ NXTLIN, de
creases the B register and re
peats the instruction until the 
register Is zero. 

Robot a 

To illustrate the subroutines, 
write a simple program (see List
Ing). 

Now we come to the robots: 

• Skip two lines. 
e Print the title, " A ROBOT". 
• Print a picture of a robot using 
the TRs-aQ graphics. 

The first thing we do is load the 
message into memory. ORG 
7AOOH defi nes the place in 
memory and DEFM defines the 
characters we want. DEF 0 
places a 0 in the next location. 
DISPLA is the first routine used 
to display one block. 191 is the 
value of Its ASCII code. 

The next two routines, BODY 
and LEGS, display one body and 
one leg segment. A body seg
ment consists of a block, a 
space, three blocks, a space and 
another block. The leg is made 
of a block, a space and another 
block. 

The first statement of the 
main program, ORG 7000H, sets 
the place in memory where the 
program will reside. Clear the 
screen. Skip two lines by load
ing the B register with 2 and call· 
ing the LINES subroutine. To 
display the title, display 28 
spaces In order to center the 
message. Load the IX register 
with the starting address of the 
message and call the MESAGE 
subroutine to display A ROBOT. 
The next part Is the actual dis
play of the robot's Image! These 
statements position the cursor 
and display the appropriate 
parts of the robot. 

Then we call KBSCAN to stop 
execution, and admire the pic
ture we just displayed. 

The robot will stay until we hit 
a key. After this we clear the 
screen again. 

The last statement, JP 1 A 19H, 
returns us to BASIC. • 



Ill ECI 

When PMC-80 was first destroyers, etc!, STAR WARS: Fly 
introduced.to the United States, your space tighter into the Death 
the response was overwhelming! Star to destroy it! But watch out, 
The Computer World was Darth Vader doesn't like you!, 
ASTONISHED at the QUALITY. SPACE TARGET: A fantastic ani-
as well as the PRICE. In fact. the,-. .......................... r- mated arcade game of skill and 
PMC-80 has almost all the daring!, SAUCERS: Can you win 
features of America's best selling IS SAlE win the coveted Medal of Honor? 
computer, the TRS-80, but with a Here'• what~ .. b 
price tag of $200.00 less1 The PMC-80 microcomputer with 
(SIMUTEK'S price is $275.00 less') • 16,000 characters of "In Computer 
lllcroeott'a Level II ._lc •nd Memory··. Microsoft's Level II Basic (built 
18K llemory. into the computer). a cassette player for 

Another reason for all the commotion storing or retrieving programs or data 
ComperiHn Clwtrt 

._ ... ..c-eo TRS40 is that the PMC-80 uses the same. easy to (cassette player is built into the computer!), 
learn, LEVEL II BASIC language that the an RF Modulator for connecting the Mteroso"·s Fantaslte 

Level II Baste Yes Yes TRS-80 uses' What does this mean? It PMC-80 to your television set, 25 FREE Full 128 x 48 Graphics Yes Yes 
means that the PMC-80 can run all the programs so you start using your computer 16.000 charac1ers memo<y Yes Yes 
1OOO's of prOQrams that have been immediately, complete instruction manual, Tape recorder lor storong 

or retrieving programs Yes Yes written for the TRS-80 Level II . 16K learning manual and owners manual so 
Use your own TV 1 Save SS 1 Yes No 

computer! Some of the programs available you can begin writing your own programs E.pandable 10 48.000 
characle<s ol include: Flight simulation. World Champion right away' 

Chess program, Scores of educational and Best of all, you have the chance to use on computer memo<y Yes . Yes 
Use TRS-80 business programs. Word processing the PMC-80 in your own home before expanSI()f'l interlace Yes Yes 

programs and hundreds of other games making your final commitment! Keep it tor Expandable to 4 lloppy 
dtsk drives and simulations. two weeks, if, for any reason you decide 

The PIIC-80 Ia ••PIIndMiel not to become a PMC-80 owner simply lover 100.000 characters oC 
storage on each one') Yes Yes 

Your PMC-80 is ready to grow with send it back, (in new condition please), Telephone Communtealions 
your needs. Using a special cable. and we will promptly refund the full ava•Lable connect 10 large 

available from Simutek for $35.00. it may amount. including your delivery charge! Compute<s/ eleclronte marl etc Yes Yes 
1 ooo·s oC ready made pro· be connected to Radio Shack's Expansion Time is of the essence. Please order 
grams ava•lble tor 

interface, to give you up to 48.000 now, as this price can only be guaranteed " educatiOflar· and "scoenhlte" 

characters of memory. up to 4 disk drives. through December 25. 1980. applteatiOJls? Yes Yes 
Pnnters avattabte Yes Yes addition of a telephone communication 

system, Voice Synthesizer. various printers. 
a rea l time clock. as well as plotters and 
other neat interfaces' As your skills with 
the PMC-80 improve. you're sure to want 
some of the ADO-ON's described above. 
(And these are just a few!) 
S.ve lloneyl UM your own 
televtalonl 

The PMC-80 has a built in RF 
MODULATOR so you can use your black 
and white or color TV for a VIDEO 
MONITOR! A simple hook-up to your 
television's antenna connector, makes 
channel 3 your computer's video channel. 
Specl•llntroductory Offen 
25P,..Proe,...... 

SIMUTEK. a leading innovator in Home 
Computer Software, is makinQ a 
SPECTACULAR INTRODUCTORY OFFER 

Hogh Speed 180 CPU Yes Yes 
Interlace avatlable tor 
con1roll•ng hgh!S and 
apphances tn home Yes Yes 
Retall...,loe IM • • OO SMe.oo 

to people that ORDER the PMC-80 NOW. 
With each purchase. we will give 25 FREE 
HOME COMPUTER PROGRAMS' Some of 
these include: Home Amortization tables 
program. Loan payment programs. 
Depreciation rate program. Interest table 
program. Annuity and Investment 
calculation programs as well as these 
great animated games: GRAPHIC-TREK 
2000: Command the Enterprise'. INVASION 
WORG .. Stop the invading marauders from 
space before they take over earth! You 
command Earth's forces of androids, 
space fighters. laser guns etc., against the 
enemy's robots. saucers. proton 

Order Now Save $78.00 
~---------------· 1 Credit card holders may use our I 
I TOLL FREE NUMBER. Or send check I 
I for $569.00 plus $6 00 delivery. I 
I (Arizona residents add $23.80 state 1 
I tax). Please mention this magazine. 1 
I (No tax on out of state orders). 1 
1 Call Toll F,.. I 
I 800·528·1148 I 
L_ln_!~~-ca!~~B!I~O-~~t-J 

~TIA 

9881 E. Skyview Drive 
Tucson. AZ. 8571 0 
TR$-80 1$ a regoste•ed kademark ol Rod"' Shack. a Tandy Corp 
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INTRODUCING THE HOTIEST " FIX-IT' BOOK YET! 

"TRS-80 DISK~rv~~!!!R MYSTERIES':~ 
Here Ills TI-lE complete ·diSk reference rm~nuat" for your TRS-80 1 

An excellent ma nual and tutor for begmnen a nd profnStonals ahk~ 

f anon lncludtng detailed 
132 page'- jam packed wllh HOW ;o tn o rm n PU\IN ENGLISH 
elUimpleL samp•es and tn·depth exp anauons I 

REVEALS ALL, IN EVERYDAY PLAIN ENGLISH 
How to recover LOST FILES, HASH CODES. KILLED FILES, 

CLOBBERED DIRECTORIES, BAD PARITY ERRORS, GAT & HIT ERRORS. 
UNREADABLE DIRECTORIES. DIRECT STATEMENT IN FILE ERRORS, 

ELECTRIC PE NCIL ERRORS & LOST PENCIL FILES, 
RECOVER ELECTRICAL LY OR PHYSICALLY DAMAGED DISKS. 

RECOVER FROM A DOS ERROR 22 IN PENCIL, MAKE BASIC PROGRAMS UNLISTABLE. 
RECOVER OVER·WRITIEN FILES, READ OR EDIT ANY BASIC PROGRAM WITH ELECTRIC PEN CIL. 

REMOVE PROTECT STATUS, HOW TO USE SUPERZAP 
. . And the list goes on and on. 

He re IS what the noted m ocrocomputl' r a uthor. WIWAM BARDEN. JR. 
ha s to say about thiS va luable manual 

th1s exten~ve book b'Y Hat\. Pl'nntngton ~ cl~arl.,. preslo!nted 
and pack~d v. 'th good d1s~ nformauon My advtce to an> TRS..80 uJ<>r 15 to 

GET IT. AND USE IT I" 

" LARGE s v, BY 11 EASY-TO-READ FORMAT, OVER 130 PAGES" 
· TRS 00 IS a T•ariPma•• o l TA NDY CORP 

• ORDER TODAY! 

Send JUSt $22.50 (Cali f add sa, tax) plus s, 00 postage to 

SEE YOUR FAVORITE 

COMPUTER STORE 

OR ORDER DIRECT 
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IJG, INCORPORATED 
569 North Mounta n Av~ - S uue B 

Up la nd, C..hfornla 91768 
(Sorry, no COO's on thiS Sl)eCI&I offer) 

VOLUME DISCOUNTS AVAIL 
DEALERS - RETAILERS 

BOOK STORES 



In the beginning ..... your computenwas to· make life 
easy. Then you found that you t;iad to 'become a 
programmer to make your computer do the tasks you 
want it to do. 

Now. you can relax' The CREATOR is here. This 
program will create BASIC, error free program text tor 
you. All you need to do is answer the questions. The 
Creator even checks for errors. 

~--~ . IJG C OMPUTER SERVICES 

..... 37 

••• s.•t~o: M...t ... o\ .. ., • ._... •• , ........ ( AtlJW.l '" 

I 
./ ' 

The Creator will generate reports. perform c~lculations. 
and even interface with other program routines. No 
need to become a professional computer programmer. 
The Creator, under your command, will c reate custom 
programs for you. 

The CREATOR is available on disk for the TRS-80 
model One and Two. Also available for the Apple II 
and CP/ M. Complete with an easy to read. well 
documented bound manual. 

TRS-80 IS A IU.G IST(Mt"O TllADf.MA.tl Of IANOV COMP 

Di~~ .. drive Extender Cables 
FITS ALL MilO-DISK DRIVES 

VISTA • MICROPOUS • MTI • PERTEC 
SHUGART • PERCOM • AND OTHERS 

M•y also be UMd to rntertaec the AJS Mod U pnnter OU"H>Ott to • 
atandafd CemrontCS c•b'e conMctor - ehrrunates the nMd tor • 
M)ee .. l printer cable. 

~ .. 
GOLD PLATED 

CONTACTS" 

~~ .• 
34 PIN MALE ~\~ . 
CONNECTOR~ ~~-""'.,. ' 

~,~ .. ~ q~ 
,~.~ ... ~ .. • 

FULLIJ INCH 
COMPLETE ASSEMBLY 

/THR,OUtGHILY TESTED 

28 GAGE. 34 CONDUCTOR 
STRANDED COMPUTER GRADE 

FLAT RIBBON CABLE 

2 PIECE HIGH IMPACT 
MOLDED PLASTIC 

GET ONE FOR EACH DRIVE 

END THE HASSLE! 

$ ~L~~::"E~~~~~'!:NC~~i~~ FROM 

EUMINATES FUMBLING OR DROPPING 
$ A DRIVE WHILE MOVING THEM 

* ~~~:~~;:: ,..o:,s:,~EF~~'i: ~:Eo:;~~: .. 
* ~~~~~No":;~ ~~G.:-~~s~~S~~LES 
$ ~~~~N~~E:0o1t~~~~;~S DRIVE 

* ~~~~~':."'e~;:~ce:~~~E~NIT. 

J UST 

$16.95 
EACH 

PLUS I.OCAL TAXF • ._ 
SillPPl/10(; &. HANDUNG 

EASY TO INSTALL: 

2 PIECE HIGH IMPACT 
MOJ..DED PLASTIC 

...._. 4rfwe cover; -e cable; 
nplac:e co.,er ••.•.•.••• .... DONE I 

GOLD PLATED 
CONTACTS 

..... 37 

IJG COMPUTER SERVICES 
S69 NORTH MOUNTAIN AVE. · SUfTE B 
UPLAND. CAUFORNIA 91786 U.S.A 
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GENERAL 

Wow! Automatic 
activation for the Shack's line printer, with software control, no less. 

Turn-On 
Dr. J. H. Nestor 
39114 Rt. 303 
Grafton, OH 44044 

After using the Radio Shack 
Tractor Feed Line Printer 

with my TRS-ao for about two 
months, I came to two conclu
sions: It is a reasonable ma-

chine for personal and small 
business use; but something 
had to be done about that 
damned on/off switch! 

Centronics, who manufac
tures the printer as their model 
779, saw fit, for some perverted 
reason, to employ both a power 
switch and a print switch. The 
print switch controls the printer 
electronics, and Is conveniently 
located on the front panel with 
an LED Indicator. 

Supposedly, this switch is 
turned on only when actually 
printing. However, since there Is 
little current drawn, most users 

CPU CASKTT( POIIT 
I ON t:,.U .OA!fDI r----.-------, 

•SV 

Fig. 1. Cassette Port on CPU Board 

[-------, r-----+---'ef-1 
.. ·r··o·~o I " '"., r 
~~~~· ~""'"")~ . 

1 •12VDC K 

_b! sueM•••nuor I Kl ~i~~~~[ CAll[ 

l'lfi N T'Cif COIIIT/101.. CIIICUI T 

· Fig. 2. Printer Control Circuit 
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leave this switch in the on posi
tion all the time. 

The power switch, which con
trols the motors, cooling fan, 
and AC to the printer, is located 
on the back panel, where it is dif
ficult to reach. 

No Nolaler than Moat 

So, why not just turn on the 
printer when you bring up the 
computer? Those who would 
ask this type of question have 
never heard this printer in opera
tion. Actually, it Is no noisier 
than most while it's printing. 

But try to concentrate on your 
programming with the machine 
idling. The constant whirring, 

11 CLS : PRINT 

buzzing, growling and slapping 
of drive belts is guaranteed to 
drive you to distraction In min
utes. 

Now you quip, " Big Deal! Just 
reach over and turn it off!" 

Dear friend, unless your arms 
are seven feet long, you can't 
reach that switch. Even if the 
printer is sitting on the same ta
ble with the TRS-80 you still 
can't reach the switch without 
getting out of the chair and lean· 
ing over the back. Too much like 
work! 

Let me digress for a moment 
to touch on my philosophy of mi
crocomputing. For years, I have 
watched with fascination as TV 

21 PRINT"DEMONSTRATION OF PRINTER CONTROL" 
31 PRINT 
41 INPUT"WHICH CASSETTE PORT ARE YOU USING (1 OR 2) "lA 
51 IF A•2 THEN POlE 14318,1 
61 PRINT: PRINT"TH£ PRINTER WILL START • • .••.•• NOW" 
71 OUT 255,4 : FOR X•1 TO 211:NEXT 
81 LPRIHT"THIS IS A DEMONSTRATION OF TRS-81 SOFTWARE FO 

R" 
91 LPRINT"ON/ OFF CONTROL OF THE LINE PRINTER." 
111 LPRINT"THE PRINTER WILL STOP • THERE WILL BE A DELA 

y • 
111 LPRIHT"STARTING • • •••••••••••••••••••••••••••••• NOW" 
121 OUT 255 , I 
194 PRINT"THERE WILL BE A DELAY • •• PLEASE WAIT" 
141 FOR X• 1 TO 5111 
151 NEXT X 
161 PRINT:PRI NT"NOW RESUME PRINTING •• • •• • •• • •• • •• • • •• • 
171 OUT 255 , 4:FOR X•1 TO 211 :NEXT 
181 LPRINT"THE PRI NTER IS ON ONCE AGAIN . THIS CONCLUDES 

191 LPRINT"THE DEMONSTRATION. YOU SHOULD BE ABLE TO SEE 
HOW" 

211 LPRINT"THE COMMANDS CAN BE INCLUDED I N ANY BASIC PR 
OGRAK . " 

211 OUT 255 , 8 
221 PRINT: PRINT"EiiD OF PRINTER ON/OFF CONTROL DEIIONSTRA 

TION" 
231 END 

DONE 

Program Listing 1. Demonstration Program 
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J 1 submmiature phone i.e~< 

Radio Shack ~7.&.251 
K2 DPOT Relay 

Radoo Shack ~206 
P2 AC socket grounded type 
Misc. 3 conduct"' lone card & plug 

mini-box. etc. 

Parts List 

and movies have shown how 
computers are used In their 
world. "Turn on the vectored 
whatslts." "Zoom in on that 
monster." " Disarm those mls· 
slles." " Blast 'em !" 

Amazing! Those guys are 
controlling motors, reading me
ters, and launching missiles 
from that terminal. They don't 
have to get up and turn on any 
printers, so, why should I? 

To achieve my goal of com· 
plete keyboard control, I have 
spent countless hours solder· 
lng, drilling and stringing wires 
so that, now, I don't have to 
leave the keyboard for anything 
but a beer {and I'm working on 
that). 

My TAS-80 dials the phone, 
turns on the lights and sends 
Morse code on my amateur ra· 
dlo rig-all without any extra 
switches. Now, I can even con· 
trol my printer, and I've decided 
to share the secret with you. 

Retey Control 

My approach Is simple. I leave 
the power and print switches on 
and control the ACto the printer 
with a relay. The TRS-80 con· 
trois the relay via software corn-

mands. 
The first secret lies in the use 

of the cassette relay as a con· 
trol. The cassette motor is con· 
trolled by a small relay which is 
driven by a latched output port 
in the CPU keyboard unit (Fig. 1). 

The relay Is small, so don't get 
any Ideas about switch ing 
heavy loads with it. But, you can 
use it to control another heavier 
load relay. That Is how my sys
tem WOrXS. 

Fig. 2 is a schematic of my cir· 
cult, using a Radio Shack relay 
11275-206. It is rated to switch 
three amps at 120 volts AC; the 
coil Is 12 volts DC at 50 milli· 
amps. This load Is well within 
the limits of the relay In the 
TAS-80. 

This isn 't a construction art i· 
cle, as such, so I' ll leave the de
tails to you. Wiring Is strictly 
non-critical. I stole 12 volts of 
DC from another source, but you 
could add a small DC supply for 
the relay. A different relay can, 
of course, be substituted so 
long as It will handle about two 
and a half amps, and the coli 
doesn't draw more than one-half 
amp. Of course, the less current 

through the CPU relay the bet· 
ter. My relay Is housed In a cabi· 
net but this, too, is non-critical. 

If you have an expansion in· 
tertace, there Is another relay In 
that unit. It is a 4PDT switch 
used to select either of two cas
sette machines. The CPU relay 
turns on the cassette motor, 
while the interface relay decides 
which cassette port will be ac· 

CaSSETTE 
~Of'T • • 

CAS$(TT( 
~r •z 

Fig. 3. Expansion Interface Cassette Ports 
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11 CLS 
21 PRINT 
31 PRINT" PRINTER STATUS CHECX " 
4t 8•PE£X(l4312) 
51 PRI NT 
61 PRINT"TRE VALUE AT ADDRESS 14312 IS " ;B 
78 IF B<>127 THEN 121 
75 PRINT 
88 PRINT"THE PRINTER IS OUT OF PAPER" 
91 PRINT"INSERT SOME MORE PAPER, THEN PRESS ENTER"I 
111 INPUT AS 
111 GOTO 11 
121 PRINT:PRINT"THERE IS PAPER IN THE PRI NTER ••• • 
131 IF 8>127 THEN PRI NT"BUT THERE IS STILL SOMETH ING WR 

ONG" : PRINT "SHUT DOWN THE SYSTEM AND CHECK 
THINGS OUT" : END 

141 I F 8<127 THEN PRINT"AND ALL SYSTEMS ARE READY TO PR 
INT" 

151 END 

Program Listing 2. Printer Status Check 

tlvated. Fig. 3 shows how this 
system operates. 

If you are not using a cassette 
recorder with your TRS.ao, you 
can connect your relay to cas· 
sette port 1. 

II you still use a cassette ma· 
chine occasionally, you can 
connect the cassette to port 1 
and the printer relay to port 2. 

Softw•re Commends 

I hate to disappoint some of 
you, but the software Is also 
simple. The commands OUT 
255,4 turn on the printer and 
OUT 255,0 turn it off. 

These commands can be in· 
eluded as part of a BASIC pro
gram. OUT 255,4 is issued just 
before the f irst LPRINT state
ment, and OUT 255,0 is used af· 
ter the last LPAINT operation. 

The OUT 255,4 statement 
latches the relay on until the 
program ends and READY ap
pears. or until an OUT 255,0 is 
executed. 

If you wish to control the 
printer from cassette port 2, an 
additional bit of software Is 
needed. Memory location 14308 
decimal contains the cassette 
port selection code. On power· 
up this value Is set to 0. This ac· 
tivates cassette port 1. A POKE 
14306,1 command tranfers con· 
trol to port 2. 

You can perform this step at 
the beginning of a program or 
any time before the first LPRINT 
statement. It is only needed 
once in the program. However, If 
the program uses the cassette 
system lor any other purpose, a 

POKE 14308,0 must be used to 
restore normal cassette opera· 
tlon. This Includes CSAVE, 
CLOAD, PRINT t , and INPUT I 
statements. 

Both the POKE 14308,(1 or 0) 
and the OUT 255,(4 or 0) can also 
be Issued in the command 
mode. For example, if you want 
to LUST a program, typing 
POKE 14308,1:0UT 255,4 and 
pressing the ENTER key will 
turn on the printer and print the 
program listing. OUT 255,0 is not 
needed, since the system re
turns to READY after the list Is 
printed. Of course, if your relay 
is connected to cassette port 1, 
the POKE 14308,1 is not re
quired. 

If you want to get fancy, some 
additional software features are 
available to you. When the print· 
er elecfronics are turned on a 
status signal is sent to the print· 
er port in the expansion inter· 
face. It Indicates whether or not 
the printer is turned on, and if it 
Is out of paper. This printer stat· 
us value is found In memory lo· 
cation 14312 decimal. 

By PEEKing Into that address, 
we can determine if the printer Is 
ready to run. A value of 127 indi· 
cates that the printer Is out of 
paper. if this is the case, a mes· 
sage can be printed on the 
screen, and the program inter
rupted. 

A value of < 127 signals that 
the printer is ready to run. You 
may want to play around with 
different uses for this printer 
status Information. I' ll leave It 

up to you. • 



7'79 UPPER CASE/lOWer case 
-conversion Kit •·· 

Expand the capabilities of your 779 line printer to 
include word processing!! Available to all Centronics 
779 and TRS 00 Printer 1 owners is the option of lower 
case and changing slash 0 zero to standard o. No etch 
cuts or SOldering needed. lnstdlls In minutes with a 
screwdriver. No program modification or additional 
InterfaCe is reQUired. Price $125.00 
UPP&t/ LOWER CASE HON AVAilABLE RlR THE ~ 
aNTWONICS PRINTlR5: 
101AL. 1028L. 306, soo. 501. 503, 700, 101. 102. 703, m . 781 . 

MOtor control ''CONV.RSIOIIKIT II" 
FOR AU aNTWONICS 779 l TRS 80 PRINTER I LINE PRINTBSII 
our "Conversion Kit II" Motor controller gives vour 779 
the abllitv to tum the motor on and off automatically. 
Removes the annoying noise of constant run. 
increasing the life span of your 779 and TRS 00 line 
prtnter motor1 No soldering, software or hardWare 
Changes needed. Installs easilY. Price $95.00 
SAVEl suv service Technologies "Conversion Kit r· 
and "Conversion Kit II" together for the single price 
of $199.00 
To order. please send check or money order in the 
proper amount to: . r rr j, 

@ 
u~roic~ J~c~no/Otf;~.. nc. 
32 Nightingale Rd. 
NaShua, N.H. 03062 .,.. 211 

(6()3) 883-5369 
Visa and Master Charge accepted (please Include signature. 
expiration date and phone numoen. 

l I ' \1 I 'I •I ' I I 1,1 ' 'o 

t. BUSINESS PROGRAM PACKAGE 
13 Bu siness programs (e.g ., capital budget ing. cash
management. rat io analysis. debt management). These pro
grams will be very useful to the business manager. (hlu UOOI 

Z. PROCUREMENT PROGRAM 
Ascertains purchase amount when future poce o f commodity 
is varying . A must tor all managers who have purchasing 
responsibilities. This program takes into considerat ion inven
tory levels, inventory capacity, and linanc1al carrytng cost tn 
determining the optimal amount of an Item to purchase when 
future prices are varying. ~ Sl~l 

3. PROFORMA CASH-BUDGET 
PROGRAM 

Allows the user to project the cash-balances tor up to twelve 
periods in the future. Amount of loan, if needed, is computed as 
well as comput ing funds available lor short-term investment. 
(Prke $125) 

4 . LEASE-PURCHASE PROGRAM 
Evaluates the lease vs. purchase decision incorporating a lithe 
latest tax laws including the investment tax credit and ac· 
celerated depreciation. This program gives the user all the in· 
formation necessary to make this decision. (htc:e $50) 

5. COLLEGE ENROLLMENT 
,ROJECTION PROGRAM 

Forecasts the enrollment lor colleges using several different 
statist ical techniques. User can specify the number of periods 
for which a forecas t is desired. (hlc:e $1 00) 

Extensive Documentation With Each Program 
All programs on disk and require at least 32K of memory. 

Write or call lor a brochure which describes the product in 
greater detail. .,...1 

EBIIK 
ACCESSN; THE T'RS8)* ROM 

Hyou__.do 
Aaembly 
langu.ge 
progrwnmlng, 
or you just want 
to know more 
8boutyow 
TRs-&DROM, 
''THE BGHIK'' 
Is for you. 

Volume I will give you access to over fifty ma
chine language subroutines in the Radio Shack 
Level II BASIC. It includes information on the nu
meric data formats and a commented listing of the 
ROM routines. 

"THE B~K. Volume 1" , encompasses all arith
metic functions and mathematical operations. 
There are separate routines for integers, single 
precision, and double precision numbers and the 
data format for each of these number types is 
explained. The routines that perform ASCII to bin
ary and binary to ASCII conversion are identified 
and explained to provide you a means of data 1/ 0 . 

A fully commented listing provides the details on 
the step-by-step execution of these ROM rou
tines. Although a complete disassembly Is not 
provided in order to avoid copyright Infringement, 
you can obtain a complete disassembly using the 
disassembler program listed in "THE B(I0K." 
Volume I also includes a complete, detailed mem
ory map of the entire machine and a symbol table 
noting over 500 addresses. 

"THE 80(1K" will save you hour upon hour of 
assembler program development time. Don't start 
programming without it. 

Order your copy of "THE B~K". today! 

I DEALER INQUIRIES INVITED I 
Insiders Software Conaultllnta, Inc. 
P.O. Box 2441, Dept. M 1 'lliHOiaa-of 
Springfield, VA 22152 .,.. 305 Tandy carp. 

0 PIMae send me Volume! of THE Bftf)K 
at $14.95 plus $1 .50 for postage. 

NAME: 
ADORESS: _ _______________ _ 

CITY, STATE-------- - &ZIP COllE: _ __ _ 

0 Check payable to Insiders Software Consultants, Inc . 
0 MASTER CHARGE MC Bank Code: 
0 VISA Exp. Date: Card Number: 

Signature: 
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SOFTWARE 

Using EDTASM to enhance itself. 

Assemble It Yourself 
Richard Koch 
2740 Washington St. 
Eugene, OR 97405 

Radio Shack sells an excel· 
lent editor/assembler for 

the TRS-80. Unfortunately, this 
assembler makes extensive use 
of the cassette recorder. 

A typical assembly program
ming session goes something 
like this: 

Load the EDT ASM tape. Write 
a program. Record the program 
on a second cassette tape. 
Record the corresponding 
machine language code on a 
third tape. Return to BASIC and 
run this system tape. 

It doesn't work? 
Reload the EDTASM tape. 

Reload the tape containing the 
program. Continue. 

If you're like me, you couldn't 
walt to get hold of a disk system 
and throw the cassette recorder 
away. But without modification 
the assembler will not work with 
a disk. In fact, It can't even be 
loaded on a disk because It re
sides In the same area of mem
ory used by DOS. 

I am going to describe a new 
version of the editor/assembler. 
The original assembler can be 
used in bootstrap fashion to cre
ate this new version. Programs 

written on the modified assem
bler can be run without using 
the cassette or disk at all. Once 
written, programs can be saved 
on disk. 

Additional commands con
vert the editor Into a word pro
cessing system. This new edi
tor/assembler requires at least 
32K of memory. 

Modifying EDTASM 

Assume for a moment that 
the modification has been 
made. Enter the new assembler 
from the disk by typing EDTASM 
(ENTER). After a short pause, 
the words " TRS-80 EDITOR-AS. 
SEMBLER 2.1" (or 2.2) will be 
printed on the screen. This new 
version has all the original com
mands. Refer to the instruction 
book for an explanation of them. 

Several small modifications 
have been made. First of all, the 
command B returns control to 
DOS Instead of BASIC. A key
board debounce routine has 
been added. The text buffer Is 
restricted to memory slots 
5CF9-7FFF (or 5CF0-7FFF for 
version 1.2), which is the stan
dard buffer for machines with 
16K. 

The function of the up arrow 
has been changed to display the 
previou~ page of text. The down 
arrow now prints the next line of 
text without an Intervening star 
and makes It possible to go 
through the text line by line. The 
CLEAR key works. 

A lowercase driver is avail-
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able for readers who have added 
lowercase hardware. The printer 
routine has the ability to pause 
after each page. The BREAK key 
now works during printing. An 
optional serial printer driver Is 
Included. 

There are also add itional 
commands which will be conve
nient to discuss In groups. 

E .. ler AL Programming 

The assembler has two new 
commands designed to make 
assembly language program
ming easier: 

MO Method Zero. 
M1 Method One. 

The command M1 changes 
the method of text entry. Sup
pose we wish to enter the follow
Ing: 

LINE LO A,B ;COMMENT HERE 

To do so, type LINE and press 
the space bar. The computer will 
tab to the next position. Type LD 
and press the space bar. Again 
the computer will tab to the fol
lowing position. Type A,B and 
press spacebar. This time the 
computer will tab to the com
ment column and enter the 
semicolon comment prompt. 

Now type the comment as 
usual. The space bar will no 
longer tab; Instead It will resume 
Its usual function. If an entire 
line Is to be a comment, type " ;" 
and the space bar will never act 
as a tab. 

In this keyboard mode, back
spacing past a tab can lead to 
unpredictable results. If a mis
take in an earlier column Is to be 
corrected, erase the entire line 
and start over or use EDIT. 

The command MO returns the 
editor to the original keyboard 
entry mode. When the system 
powers up, It wi ll be In entry 
mode one. 

No Tapes, No Dleka 

The assembler has four new 
commands which allow Imme
diate execution of assembly 
language programs without us
Ing the cassette or the disk: 

AM Aaa«nble Into Memo<y. 
PEEK ExamiM Memory. 
POKE Modify Memory. 
J Jump. 

Suppose the text buffer con
tains an assembly language pro
gram. The command AM works, 
essentially, like the usual AS
SEMBLE. The computer prints 
an assembled version of the pro
gram on the screen and then 
types MOVE CODE? When the 
space bar Is pressed, the ma
chine language program will be 
entered Into the computer In
stead of being loaded on tape. 

This program must occupy 
memory In the range AOOO-BFFF 
hex. Otherwise the computer 
will print MEMORY TOO LOW or 
MEMORY TOO HIGH and return 
to the assembler prompt.(Read
ers with 48K may change this 
range to AOOO-FFFF.) 

The J command Is used to 



transfer control to a machine 
language program created by 
AM. Thus, J A98C causes the 
computer to jump to location 
A98C (hex) and begin execution 
at that position. This command 
requires that the address be 
given in hex. The hex number 
should be four digits long and 
should not be followed by H. 
Thus, J 3C45, J BC11 , and J 3542 
are all correct as written. 

A program that is to be exe
cuted by J should end with the 
instruction RET. This will return 
the assembler prompt • when 
the program is finished; the text 
buffer will remain intact. 

The editor/assembler main
tains a stack which can be used 
by the machine language pro
gram. Of course, if the machine 
program initializes another 
stack, the command RET will 
not return control to the as
sembler. In that case the pro
gram should end with the com
mand JP 8F01 H to return control 
to the editor/assembler. Initial
izing the stack Is among the first 
things It does. 

Programs executed with J 
may use BASIC ROM routines. A 
few users will want to use ED
TASM routines Instead. They 
should use JU (thus JU A2AD) In
stead of J and end programs 
which modify the stack pointer 
with JP 46DAH. 

If it is necessary to examine 
and modify memory, PEEK and 
POKE are used. Both of these 
commands are written for hex 

AOOO 
AOOO F3 
AOOl 210043 
A004 110070 
A007 OlOOlA 
AOOA EDBO 
AOOC C30000 
0000 
00000 TOTAL 

00100 
00110 
00120 
00130 
00140 
00150 
00160 
00170 
00180 
00190 
00200 
00210 
00220 
00230 
00240 
00250 
00260 
00270 
00280 
00290 

ERRORS 

numbers. Thus PEEK 4D23 will 
cause the computer to print the 
contents of 4D23, and these 
contents will be printed In hex. 
Similarly, POKE 4D23,3E will 
enter the hex number 3E in mem
ory location 4D23. 

Disk Data Storage 

The assembler has three com
mands designed to allow 
storage of data on the disk: 

X M<We Text to HiQh Memory. 
Y M0¥8 Text from HiQh 

Memo<y. 

AM + &&&& Assemble Into Memo<y Plus 
&&&&. 

X moves the text buffer Into 
memory locations 9CFO.BFFF. 
It also prints a message of the 
form (START = X'9CFO',END = 
X'A9CE') on the screen. Using 
this command, it is possible to 
load the text buffer onto disk as 
follows: 

Enter X. Copy the displayed 
information about START and 
END on a piece of paper be
cause the next step clears the 
screen. Enter B. You will find 
yourself In DOS mode. Enter: 

DUMP FILENAMEICIM (START,. X'9CFO', 

END • X'A9CE1 

Naturally, the end statement 
varies from text to text. 

At this point, you can return to 
the assembler with the text buf
fer Intact. To do so, type ED
TASM (ENTER) Y (ENTER). 

Y moves the text buffer from 
locations 9CFO.BFFF down Into 
the assembler. It Is used to load 

text files from the disk Into the 
assembler. To load such a file, 
return to DOS mode and enter 
LOAD FILENAME, EDTASM and 
Y. 

Machine language programs 
are prepared for entry to the disk 
using the command AM. Sup
pose the text buffer contains an 
assembly language program 
which will be located some
where between AOOO and BFFF. 
Enter the corresponding ma
chine code into the computer 
using AM. Return to DOS via the 
B command. Load the machine 
code onto the disk using a com
mand similar to: 

DUMP FILEICMO (START a X'A02E'.ENO • 
X'A02E',ENO = X'813C',TRA a X' A 1111 

Occasionally you will want to 
write code which will not occupy 
memory In the interval 
AOOO-BFFF. The command 
AM+ is used for this purpose. 
AM+ 3C11 , for instance, works 
just like AM except that the hex 
number 3C11 Is added to each 
memory address before it Is en
tered Into the computer. 

Suppose you want to write 
machine code starting at 7500. 
(All addresses here are In hex 
form.) This address Is safely 
above the DOS addresses, but It 
Is within the EDTASM area. 
Write the assembly code as 
usual. Enter the comand AM + 
2B10. (Notice that 2B10 is A010 
minus 7500.) Write the following 
program and assemble it into 
memory: 

Program Listing 1. EDTASM 1 

OAGOAOOOH 
LO HLOA010H 
LO OE,7500H 
LO BC,Number of Bytes In Program 
LOlA 
JP 0 

Finally, enter the command J 
AOOO. The disk wi ll turn on for a 
moment and you wi ll f ind your
self in DOS mode with the ma
chine language program in its 
intended posit ion. Save it on 
disk as usual. 

Word Processing 

Finally, the assembler has 
two commands designed to 
convert the editor into a primi
tive word processing system. 
The word processing com
mands are: 

M2 Method Two. 
TYPE Print Text. 

The command M2 provides 
yet another method of entering 
text into the computer. With this 
method text can be entered con
tinuously without the ENTER 
key. The computer will auto
matically Issue line feeds at ap
propriate spots. Line feeds will 
occur between words when pos
sible, but occasionally the com
puter will break a word In the 
middle. 

M2 makes one other change. 
Shifted letters are not accepted 
under keyboard entry methods 
zero and one unless you add the 
lowercase mod if ication. But 
shifted letters are accepted 
under method two. Such letters 

INSTRUCTIONS: Enter DOS. Turn on DEBUG and use the M-command to 
enter the code below. Return to DOS, turn off DEBUG, and issue the 
command BASIC2. Answer MEMORY SIZE with RETURN. Issue the SYSTEM 
command. Respond to the prompt with EDTASM and load the EDTASM 
tape . Respond to the second prompt with / 40960 . You will 
automatically return to DOS . Enter 
DUMP EOTASMl/CIM (START•X'7000',END•X'8A00'). 

TEMPORARY CODE TO PUT EDTASM ON DISK 

ORG OAOOOH 
DI 
LD HL,4300H 
LD DE,7000H 
LD BC,lAOOH 
LDIR 
JP 0000 
END 
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will be displayed on the screen 
as ordinary capital letters, of 
course. We will see their slgnlfl· 
cance shortly. 

M2 affects all entry from the 
keyboard. Including responses 
to the assembler prompt. This 
will make no difference unless 
you are In the habit of shifting 

8AOO 
8AOO F3 
8A01 210070 
8A04 110043 
8A07 01001A 
8AOA EDBO 
8AOC C38A46 

00100 
00110 
00120 
00130 
00140 
00150 
00160 
00170 
00180 
00190 
00200 
00210 
00220 
00230 
00240 
00250 
00260 
00270 
00280 
00290 
00300 
00310 
00320 
00330 
00340 

letters at random. A shifted let· 
ter looks the same on the 
screen. but means something 
different to the computer. Con· 
vert back to the original key· 
board entry method with MO if 
you run into trouble. 

The TYPE command w()rl(s 
essentially like the editor/as· 

sembler command T: It outputs 
the text buffer to the printer. 

The text in the buffer can be 
created by any of the keyboard 
entry methods, but from now on 
I will assume that text is entered 
with M2. 

Text that will be printed first 
enters an Internal buffer. When 

Program Listing 2. EDTASM 2 

this buffer has enough text to fill 
a line, the computer searches 
backward from the end until it 
comes to a space. All characters 
before the space are printed and 
the remaining characters are 
placed at the beginning of the 
buffer for the next l ine. 

COII I IIIU<!$ 10 page 238 

INSTRUCTIONS : Enter DOS, Load EDTASMl. Turn on DEBUG and enter 
the code below using the M-command. Return to DOS, turn off DEBUG, 

1 and enter DUMP EDTASM2/ CMD (STARTa X'7000',END• X'8B30',TRA•X 1 8A00'). 
There is an alternate way to do this. Using the unmodified 

EDTASM, assemble the code below and output it to cassette tape. 
1 Enter DOS and load EDTASMl. Enter BASIC and load the system tape 

just created, Return to DOS and dump EDTASM2 as before. 
You may test the result by running EDTASM2. It has a smal l e r 

than normal edit buffer and its cassette operations have been 
temporarily disabled, but it will assemble code directly into 
aemory when you hit ENTER after the prompt READY CASSETTE. 

CODE TO RELOCATE EDTASM IN CORRECT POSITION 

ORG 
Dl 
LD 
LD 
LD 
LDIR 
JP 

8AOOB 

HL,7000H 
DE,43008 
BC, lAOOH 

468AR 

;Relocate EDTASM and run 

00350 1 CODE TO INTERCEPT TAPE OUTPUT AND ASSEMBLE DIRECTLY INTO MEMORY 
00360 I 

8AOF ES 
8Al0 OS 
BAll CS 
8Al2 FS 
8Al3 47 
8Al4 3AlB8B 
8Al7 FEOO 
8Al9 2838 
8AlB FEOl 
BAlD 283F 
8AlF FE02 
8A21 2840 
8A23 FE03 
8A25 283C 
8A27 FE04 
8A29 2838 
8A2B FEOS 
8A2D 2834 
8A2F FE06 
8A31 2830 
8A33 FE07 
8A35 282C 
8A37 FE08 
8A39 2831 
8A38 FE09 
8A3D 2848 
8A3F FEOA 
8A41 284A 
8A43 FEOB 
8A45 2850 
8A47 FEOC 
8A49 CAEE8A 
8A4C FEOD 
8A4E CA098B 
8A51 1814 
8A53 78 
8A54 FEOO 
8A56 280F 

00370 I 
00380 ASSEM 
00390 
00400 
00410 
00420 
00430 
00440 
00450 
00460 
00470 
00480 
00490 
00500 
00510 
00520 
00530 
00540 
00550 
00560 
00570 
00580 
00590 
00600 
00610 
00620 
00630 
00640 
00650 
00660 
00670 
00680 
00690 
00700 
00710 
00720 
00730 ZERO 
00740 
00750 
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PUSH 
PUSH 
PUSH 
PUSH 
LD 
LD 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
JP 
CP 
JP 
JR 
LD 
CP 
JR 

HL 
DE 
BC 
AF 
B,A 
A, (ADD+2) 
0 
Z,ZERO 
1 
Z,ONE 
2 
Z,'IWO 
3 
z,'!Wo 
4 
Z,'IWO 
5 
Z,'IWO 
6 
Z,'IWO 
7 
Z,'IWO 
8 
Z, EIGHT 
9 
Z,NINE 
10 
Z,TEN 
11 
Z,ELE 
12 
Z,'IWE 
13 
z, THI 
END 
A,B 
0 
Z, END 

;Begin assembling code into memory 

;Current output byte 
;Deteraine position i n assembly cycle 

;Leader and sync byte 



THE FIRST TRS -80® COMPATIBLE COMPUTER 
WITH HIGH DENSITY COLOR GRAPHICS! 

o-

LNW80 
PC BOARD $ 8 9.9 5 

LNW 
RESEARCH 

LNW RESEARCH Introduces the LNW80, a h igh performance color computer. com
patible with the TRS-80" ' Model l. The fully 1ntegrated LNW80 is a sophist icated and 
versatile microcomputef with the following powerful features. 

COMPATIIIILm 
Hardware and so ftware compatible to the Radio Shack TRs-BO"' Model l computer. 
provides the widest software base of any microcomputer. Cassette interface: e.:pan
sion bus. 

DISPLAY 
Quality upper and lower case d isplay. 

Two modes of color graphics. h igh resolution graphics. 384 x 192 in eight colors
higher densi ty than the Apple II.' Low density color graphics of 128 x 192 are also 
available In eight colors. 
H igh resolutlon-black and white graphics-of 384 x 192 m1xed with text and 
TRS-80 " ' stand ard graphics. 

Reverse video, composite video RF output. 

PERFORMANCE 
The LNW80 utilizes the last Z-80A m icroprocessor which exec utes at a speed of 4 
MHZ-over twice the speed of the TRs-BOT" Modell. 

EXTERNAL DATA SEPARATOR 

........... ,0 
AND ,.UU Y TI.STI.D 

114.115 
SOW£ SOl[)( RING '*OVIR£0 

SYSTEM 
EXPANSION 
A$!69··· [" IOAOO & ] 

Uill MANUAl 

U IIAl tslJlC i lO•A t /0 
H01'1'Y CONTec)lUI 

• l liC IYTU MIMOIY 
MIAUU NINIII POI1 
DUAl tAUiffl POlY 

• HAL ·tiMI CLOCK 

LNW RESEARCH 3183-E AIRWAY AVE COSTA MESA CA 92626 714-552-8946 
• KilliN ,.tHTII IUS 

-. • ~IDKJWIISUfl'f'lY ~ I • SOfTWAII COMPATIIU ........ .. ........ ...... f- 
.~ ... , .... ,_ c_ 

TRS-80·-- CONDENSE 
T~l Ulll•ll II BASIC 
c •• ,nul•• 0111111u 

•• llellul 1.3 lew Ava111•11 •• 

• Write BASIC programs using single statement lines for ease 
of maintenance. 

• Write BASIC programs with unlimited remarks and comments 
to improve program readability and documentation .... 

- AND STILL GET -
OPTIMUM USE OF MEMORY FASTER PROGRAM 
EXECUTION 

• Compreaaea programs up to 70<\b of original size 
• tmprovea execution time by as much as 30'lb 
• Creates multiple-statement program linea 
• Blank compreaaion 
• Remark and comment deletion 
• Renumbers GOTO. GOSUB, THEN. ELSE. and RESUME 

statements which reference deleted line numbers 
• PLUS THESE NEW USER REQUESTED OPTIONS: 

Retention of low numbered remark stalementa 
Checkpoint 1 Restart Facilities 
Phase 1 work file 

IMII I 121.95 
(Diskette) 

IHtl II 124.95 
(Diskette) 

lmRIAnOIAL SOFTWARE ASSOCIATES 
P.O. Blx 14105 ... 187 

o •••.••. 61124 

~- • SOLDII MASK, SILl SC ftftr4 

for the TAS-80 from Micro-Mega 

The Original GREEN-SCREEN 

The eye-pleasing Green-Screen fits over the front of your 
TRS-80 Video Display and gives you improved contrast with 
reduced glare. You get bright luminous green characters and 
graphics like those featured by more expensive CRT units. 

Don't confuse the Original Green-Screen with a piece of thin 
film stuck to the face of your video tube, such as that adver
tised by others. The Original Green-Screen is mounted in a full 
frame perfectly matched to the color and texture of the 
TRS-80 Video Display. It is attached with adhesive strips 
which do not mar your unit in any way. 

The full frame design of the Original Green-Screen "squares 
off" the face of your video display and greatly improves the 
overall appearance of your system. 

THE GREEN-SCREEN ....................................................... $73.95 
Add $1.00 for postage and handling. 

T•rml: Cll«k or mOMy ord.,, no COOs or c..-d/1 c•rds, pl•u•. Add • mount 
shown lor post•~ •nd h•ndling fo pric. of fh•ll• m. All ll•ms sh/pp«Jwlthln 48 
hourt by first cl•ll or priority m•ll. Virgini• r•ald•nll, •dd 4% • •'•• t•• · 

..-29 
~-~--- -------- -- -

Micrc.-Mega ·P.O. Box 6265 ·Arlington, Va 22206 
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8A58 PEAS 00760 CP OASH 
8A5A 2019 00770 JR NZ,ERR 
8A5C 1805 00780 JR TWO 
BASE 78 00790 ONE LD A,B ;Start byte 
BASF FE55 00800 CP 55H 
8A61 2012 00810 JR NZ,ERR 
8A63 211888 00820 TWO LD HL,ADD+2 ; Name of tape 
8A66 34 00830 INC (HL) 
8A67 F1 00840 END POP AF ;Return to assembly routine 
8A68 C1 00850 POP BC 
8A69 D1 00860 POP DE 
8A6A E1 00870 POP HL 
8A6B C9 00880 RET 
8A6C 78 00890 EIGHT LD A,B ;Beginning of code 
8A60 FE3C 00900 CP 3CH 
8A6F 28F2 00910 JR Z,TWO 
8A71 FE78 00920 CP 78H ;or end of tape 
8A73 2808 00930 JR Z,DONE 
8A75 21788A 00940 ERR LD HL,ERRO ;Print error message and end 
8A78 C32B47 00950 JP 4728H 
8A7B 00960 ERRO EQU $ 
8A78 45 00970 DEF8 lEI 
8A7C 52 00980 DEF8 IRI 
8A7D 52 00990 DEFB IRI 
8A7E 4F 01000 DEF8 101 
8A7F D2 01010 DEF8 OD2H 
BABO 211888 01020 DONE LD HL,ADD+2 ;Ignore remaining output 
8A83 360E 01030 LD (IlL) ,14 
8A85 18EO 01040 JR END 
8A87 211F88 01050 NINE LD HL,ADD+6 ;Number of code bytes to follow 
8A8A 70 01060 LD (IlL) ,8 
BABB 1806 01070 JR TWO 
BABD 211C88 01080 TEN LD HL,ADD+) ;Low byte of code address 
8A90 78 01090 LD A,8 
8A91 77 01100 LD (HL) ,A 
BA92 23 01110 INC HL 
8A93 23 01120 I NC HL 
8A94 77 01130 LD (HL) ,A 
8A95 lBCC 01140 JR TWO 
8A97 211088 01150 ELE LD HL,ADD+4 ;High byte of code address 
8A9A 70 01160 LD (HL) ,8 
8A9B 23 01170 INC HL 
8A9C 7E 01180 LD A,(HL) 
8A9D 80 01190 ADD A,8 
8A9E 77 01200 LD (HL) ,A 
8A9F 211988 01210 LD HL,ADD 
8AA2 SE 01220 LD E, (HL) 
8AA3 23 01230 INC HL 
8AA4 56 01240 LD D, (HL) 
BAAS 3A1D8B 01250 LD A, (ADD+4) 
BAAB 67 01260 LD H,A 
8AA9 3A1C8B 01270 LD A, (ADD+)) 
BAAC 6F 01280 LD L,A 
8AAD 19 01290 ADD HL,DE 
BAAE 221C88 01300 LD (ADD+)) ,HL 
8AB1 1880 01310 JR TWO ;Temporarily allow assembly anywhere 
8AB3 7C 01320 LD A,H 
8AB4 FEAO 01330 CP OAOH 
8AB6 3800 01340 JR C,ERR2 
8AB8 FEBF 01350 CP OBFH 
BABA 38A7 01360 JR C,TWO 
BABC 2000 01370 JR NZ,ERR3 
BABE 70 01380 LD A,L 
BABF FEBO 01390 CP BOH 
8AC1 3008 01400 JR NC,ERR3 
8AC3 189E 01410 on JR TWO 
SACS 21Dl8A 01420 ERR2 LD HL,ERR02 
BACB C32B47 01430 JP 472BH 
8ACB 21DF8A 01440 ERR) LD HL,ERR03 
8ACE C32B47 01450 JP 472BH 
BADl 01460 ERR02 EQU $ 
BADl 40 01470 DEFB IMI 
8AD2 45 01480 DEFB lEI 
8AD3 40 01490 DEFB IMI 
8AD4 4F 01500 DEFB 101 
8AD5 52 01510 DEFB IRI 
8AD6 59 01520 DEF8 lyl 
8AD7 20 01530 DEFB I I 
8AD8 54 01540 DEFB ITI 
8AD9 4F 01550 DEFB ~o• 

8ADA 4F 01560 DEF8 101 
8ADB 20 01570 DEFB I I 
8ADC 4C 01580 DEF8 ILl Progr• m contmues 
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Unleash your NEWDOS/80~ power into double density! 
Double-Zap is a disk program which zaps NEWDOS/80® for double density operation when used 
in conjunction with the PERCOM DOUBLER~ 
Double-Zap will completely zap on a one or two drive diskette, it will run single and double density, 
mix and match. 

After Double-Zap has run , you will get an extra 64,000 + bytes on the original diskette including the 
original programs from NEWDOS/80"! 
Double-Zap will read any single density TRSDOS~ NEWDOS~ or VTOS files and convert them to 
double density. Double-Zap is the ONLY double density conversion for NEWDOS/80® authorized by 
PERCOM DATA to be used with the PERCOM DOUBLER~ Requires 32k RAM . 

Dooble-Zap - runs double density only -
Double-Zap II - runs single & double density -

·5 L SO·l61> (I> L ll :sJapJQ auoyd 'LOOSL sexa1 'UOIIIOJJI!J 
'ili\!JO Ull!jJdqWI!4J 6fBL ... ::ll] ilJI!Ml;IOS 

$29.95 
$49.95 

Software Etc ... 1839 Chamberlain Drive, 
Carrollton, Texas 75007. Phone Orders: 1114) 491-0515. 

S6"6t$ - Al!suap a1qnop "fi ~U!S suru- 11 d~z-atqnO(] 
S6"6Z$ - A1uo Al!suap ajqnop sunJ- d~z-alqnO(] 

· wvll 'IZ£ saJ!nball @lll:nanoo WO:lllld a41 411M pasn aq 01 v1vo wo:::nBd 
Aq paz!J041ne <i>O"t SOL\ JOJ uotsJaAum A11suap a1qnop A lNO a41 S! dez-alqnoo ·A11suap a1qnop 
01 wa41 uaAUOJ pue sapJ SOL\ JO &SOOMlN @SOOSlll A11suap a1Su1s Aue peaJ II!M dez-alqnoo 

~o·t SOlA wOJJ sweJ~OJd 1eu18uo 
<l41 Su!pnput aU<l>fSip leu!8!JO ay1 uo Sa1Aq + ooo'v9 eJtXa ue 1a8 IPM noA 'UnJ sey dez-alqnoo J<l1N 

·4J1ew pue X!W '"-1!Suap 
a1qnop pue a18u1s unJ 111M 11 ' wa1sAs >fStp aAup-oMl e uo o·v SOl/\ dez "-ialaidWOJ II!M dez-a1qnoo 

~llllHnOO WO:lllld a41 
41!M pasn uayM uoqeJado "-l!Suap a1qnop JOJ <i>O"t SOL\ sdez 4J14M weJ8oJd >fStp e s1 dez-a1qnoo 

i"-ltsuap a1qnop 01U! JaMod lilO"t SOL\ moA ysea1un 
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BADD 4F 
BADE D7 
BADF 
BADF 4D 
BAEO 45 
BAEl 4D 
8AE2 4F 
8AE3 52 
8AE4 59 
8AE5 20 
8AE6 54 
8AE7 4F 
BAEB 4F 
8AE9 20 
8AEA 48 
BAEB 49 
BAEC 47 
BAED CB 
BAEE 78 
BAEF 2AlCBB 
8AF2 77 
8AF3 23 
8AF4 221C8B 
8AF7 211E8B 
BAFA 46 
BAFB 80 
BAFC 77 
BAFD 23 
SAFE 7E 
BAFF 3D 
8800 CA638A 
8803 321F8B 
8806 C3678A 
8809 78 
880A 211EBB 
880D BE 
BBOE C2758A 
8811 3E08 
8813 321888 
8Bl6 C3678A 
8Bl9 
8819 00 
8BlA 00 
8818 00 
BBlC 00 
881D 00 
BBlE 00 
BBlF 00 
8820 

7395 
7395 21FP6F 
7398 221341 
739B C3A246 

703D 
703D C9 
7089 
7089 C30F8A 

73DA 
73DA C3208B 
8820 
8820 31PE42 
8823 211888 
8826 3600 
8828 C3DD46 

0000 
00000 TOTAL 

01590 
01600 
01610 ERR03 
01620 
01630 
01640 
01650 
01660 
01670 
01680 
01690 
01700 
01710 
01720 
01730 
01740 
01750 
01760 
01770 TWE 
01780 
01790 
01800 
01810 
01820 
01830 
01840 
01850 
01860 
01870 
01880 
01890 
01900 
01910 
01920 THI 
01930 
01940 
01950 
01960 
01970 
01980 
01990 ADD 
02000 
02010 
02020 
02030 
02040 
02050 
02060 
02070 CONT 
02080 J 
02090 ; 

DEFB 
DEFB 
EOU 
DEF8 
DEPB 
DEPB 
DEF8 
DEFB 
DEFB 
DEF8 
DEFB 
DEP8 
DEPB 
DEF8 
DEP8 
DEFB 
DEPB 
DEP8 
LD 
LD 
LD 
INC 
LD 
LD 
LD 
ADD 
LD 
INC 
LD 
DEC 
JP 
LD 
JP 
LD 
LD 
CP 
JP 
LD 
LD 
JP 
EQU 
DEP8 
DEP8 
DEPB 
DEPB 
DEP8 
DEFB 
DEP8 
EQU 

IOI 
OD7H 
$ 
IMI 
lEI 

IMI 
IOI 
IRI 
lyl 

I I 

ITI 
IOI 
IOI 
I I 

IHI 
I I I 

IGI 

OCBH 
A,B 
BL, (ADD+3) 
(HL) ,A 
HL 
(ADD+3) ,HL 
HL,ADD+5 
B,(BL) 
A,B 
(HL) ,A 
HL 
A, (BL) 
A 
Z,TWO 
(ADD+6) ,A 
END 
A,8 
HL,ADD+5 
(BL) 
NZ,ERR 
A,B 
(ADD+2),A 
END 
$ 
0 
0 
0 
0 
0 
0 
0 
$ 

02100 1 CODE TO SET TOP OF EDIT BUFFER 
02110 ; 
02120 J 
02130 
02140 
02150 
02160 
02170 ; 

ORG 
LD 
LD 
JP 

73958 
BL,6PPPH 
(4113H) ,BL 
46A2B 

;Actual code 

;Check sum 

7Lov byte of addition to memory 
1High byte of addition to memory 
7Position in assembly cycle 
7Low byte of current memory 
1Bigh byte of current me~ory 
JCheck SWD 
JNWDber of bytes 

1Temporary value, eventually 7FFFB 

02180 ; 0 

02190 1 TEMPORARY CODE SENDING CASSETTE OUTPUT TO ABOVE ASSEMBLY ROUTINE 
02200 ; 
02210 J 
02220 
02230 
02240 
02250 
0226 0 J 
02270 J 

ORG 
DEF8 
ORG 
JP 

703DH 
OC9H 
70898 
ASS EM 

02280 1 TEMPORARY CODE INITIALIZING ASSEMBLER 
02290 1 
02300 ; 
02310 
02320 
02330 
02340 
02350 
02360 
02370 
02380 ; 
02390 ; 
02400 

ERRORS 

ORG 
JP 
ORG 
LD 
LD 
LD 
JP 

END 

73DAB 
CONT 
CONT 
SP,42PEB 
BL,ADD+2 
(HL) ,0 
46DDH 

1Start of cleanup before EDTASM prompt 

;Command replaced by JP 
1Assembler cycle position 
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TRS-80 * MODEL I UPGRADE 
If you ' re tired of waiting for 

your TRS-ao• and need more 
processing power but don ' t 
need the hassels of changing • 
software, the MicroC PCP may be The 225 o/o SolutiOn. 
Simply plug the MicroC PCP into the keyboard expansion port. 
No installation. No traces to cut. No holes to drill. No wires to 
solder. Not a mere clock mod but a whole new 4 MHz Z-80A CPU 
and support circuitry. Programs run reliably more than twice as 
fast (2.25 times faster) at the SAME CLOCK SPEED AS THE 
MODEL II. Special proprietory circuitry speeds RAM accesses. 
Automatic slowdown circuitry slows the processor to normal 
speed during disk accesses, and during keystrokes to prevent 
contact bounce on the keyboard. 

Available Only from MicroCompatible 
..-us 

DIMENSIONS: 13" L 3 '14 .. H 2~" 0 

COLOR: Grey 

POWER REQUIREMENTS: 120 VAC 

•Registered Trademark of Tandy Corp. 

Send Check for: $200.00 
Including shipping 

and handling 

Micro Compatible Inc. 
To: P. O. Box 107 

Seely Mt., N. C. 28775 
(704) 52&-2782 
Office Hours: 8:00a.m. to 9:00p.m. EST 

The most unique concept 
in software idees. Are yOIU 
tired of not knowmg those 
tr icks and shortcuts which 
the e xpert programmer uti· 
lizes without even thinking 
twice? Now yOIU c1n pick 
up some tips and novel 
rOIUtines which will slmpli· 
fy yOIUr own BASIC pro
gtlmming. TRS-80 Model I 
Lll 

TRS-80 is a t rade m1rk of 
hndy Corp. 

All you have to do is send a No. 1 0 size 
envelope, self-addressed and stamped, to: 

CECDAT, INC. Free Ide. Seeds is a trade· 
P. 0 . Box 8963 mark of CECDAT, INC. 
Moscow, 10 83843 

BUSS EXTENDER 
E L C 0 M P C 0 Microcomputer Peripherol.s 

P.O. Dox 6133, Albany, CA 94706 ...-es 

DEALER INOUIRIES INVITED 

FOR TRS-80TM 
Now you can hook up to 

Four Accessories 
to the TRS - 80"N I 

• with Act ive Buss Termination 
• Reduces Ringing and Noise 
• Increases Reliability 

$95 available for II'Mlediate delivery 

IRS tJ(r 110 nodM'1orl< at Tondy (Qrp 
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51E3 
8820 
8Bl9 
8AOF 
8B20 
8B20 31FE42 
8B23 211988 
8B26 3600 
8B28 23 
8B29 3600 
8B2B 23 
882C 3600 
8B2E 213043 
8831 36E5 
8833 218943 
8B36 36E5 
8838 23 
8839 36C5 
883B 23 
883C 3605 
8B3E AF 
883F 324588 
8842 C30D46 
8845 00 
8846 01 

8847 
7428 
7428 C34788 
8847 
8847 215E88 
8B4A 0606 
884C BE 
884D 23 
884E 5E 
884F 23 
8850 56 
8851 23 
8B52 2002 
8854 05 
8855 C9 
8856 10P4 
8858 21A247 
8858 C32847 
8B5E 4D 
885F 7088 
8861 00 
8862 00 
8863 00 
8864 00 
8865 00 
8866 00 
8867 00 
886 8 00 
8869 00 
886A 00 
8868 00 
886C 00 
8860 00 
886E 00 
886P 00 

Program Llstlng3. EDTASM 3 

00100 INSTRUCTIONS: Run EDTASM2. Enter the text below and assemble it. 
00110 Answer the prompt READY CASSETTE with ENTER; the revisions will 
00120 be entered directly into the computer. The new code affects the 
00130 ; running version of EDTASM adversely, so immediately 
00140 return to DOS via the B command and enter 
00150 DUMP EDTASM3/CMD (START•X'7000',END-X'8C5E',TRA•X'8A00 1 ) . 

00160 ; You may teat the new version of EDTASM. The cassette 
00170 operations are reenabled . From now on, you must use the command 
00180 ; AM to assemble directly into memory. 
00190 7 
00200 
00210 
00220 
00230 
00240 
00250 
00260 
00270 
00280 
00290 
00300 

CODE INITIALIZING ASSEMBLER BEFORE EDTASM PROMPT 

; Owners of Version 1.2 should change ASSEMl to 51E78. 
ASSEMl EQU 51E3H 
CONT EQU 8B208 
ADD EQU 8Bl98 
ASSEM EQU 8AOFH 

00310 
00320 
00330 
00340 
00350 
00360 
00370 
00380 
00390 
00400 
00410 
00420 
00430 
00440 
00450 
00460 
00470 
00480 TYPE 
00490 

ORG CONT 
LD SP,42PEH 
LO HL,ADD 
LO (HL),O 
INC HL 
LD (HL) ,0 
INC HL 
LO (HL) ,0 
LD HL,4330B 
LD (HL),OESH 
LD HL,4389H 
LO (HL),OE5H 
INC HL 
LO (HL),OC5H 
INC HL 
LD (8L),005H 
XOR A 
LD (TYPE) ,A 
JP 4600H 
DEPB 0 
DEF8 1 

ADDITIONAL COMMANDS 

00500 7 
00510 7 
00520 
00530 
00540 7 
00550 COMM 
00560 
00570 
00580 
00590 
00600 
00610 NEXTl 
00620 
00630 
00640 
00650 
00660 
00670 
00680 
00690 
00700 MORE 
00710 
00720 
00730 TABLE 
00740 
00750 X 
00760 
00770 
00780 y 
00790 
00800 
00810 J 
00820 
00830 
00840 
00850 
00860 
00870 
00880 
00890 
00900 
00910 

EQU 
ORG 
JP 
ORG 
LD 
LD 
CP 
INC 
LD 
INC 
LO 
INC 
JR 
PUSH 
RET 
DJNZ 
LO 
JP 
DEPB 
DEPW 
DEF8 
DEP8 
DEF8 
DEF8 
DEFB 
DEFB 
DEF8 
DEF8 
DEF8 
DEF8 
DEF8 
DEFB 
DEP8 
DEFB 
DEF8 

$ 
7428H 
COMM 
COMM 
HL,TABLE 
8,6 
(HL) 
HL 
E, (HL) 
HL 
D, (8L) 
HL 
NZ,MORE 
DE 

NEXTl 
HL,47A2H 
4728H 
'M' 
METHOD 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

;Start of cleanup before prompt 
; Command replaced by JP 
;Initialize assembler 

;Enable cassette operations 

;Method zero for EDTASM 

;Method currently used 
1Method chosen by M command 

;Firat letter of command 

;Low byte 

;and high byte of address 

;Error 

;Method coldland 

;Eventually X 

; Eventually y 

I Eventually J 

;Available for future expansion 

I AVailable for future expansion 

Progrem conflnues 
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3 ALTERNATIVE INTERFACES 
FOR THE TRS-80 

Save by purchasing only those unit s 
that meet your needs. Want a Parallel 
Printer or RS-232·C Serial Port, choose 
the Comm-80. Plan to turn your TRS-80 

into a full timesharing terminal, 
choose the Chatterbox. Interested in a 
Disk Controller plus additional 
memory, choose the Disk-80. 

CHATTERBOX~ DISK-80 IV COMM-80.~ 

•300 baud originate modem 
•Centronics printer port S.bit 
•RS-232-C port (5Q.19.2K baud) 
•connects to keyboard or I.E. 
•received data automatically 

•disk cont roller(4 drives) 
•hardware data separator 
•includes 16K of RAM 

•RS-232-C port (50-19.2K baud) 
software/hardware selectable 

•Centroni cs printer port 8-bit 
• connects to keyboard or I.E. 
• chain up to 16 units 

routed to printer ports 
•includes terminal software 
•only $279.95 complete 

provision for additionai16K 
•buffered TRS-BUS expans ion 

connector •use with I.E. for 2nd printer 
•inc ludes terminal software 
•only $179.95 complete 

•real-t ime c lock 
•on~y $329.95 complete 

ALL INTERFACES ARE RADIO SHACK 
HARDWARE AND SOFTWARE COM
PATIBLE AND CARRY A 60 DAY 
WARRANTEE INCLUDING PARTS AND 
LABOR ALL UNITS INLCUDE USER'S 
MANUAL. POWER SUPPLY & AUXILIARY 
TRS-8US CONNECTOR FOR FUTURE 
EXPANSION. 

STATEMENT OF OWNERSHIP. MANAGEMENT AND CIRCULATION (Required by 39 
U.S.C. 3685). 1. Ti tle of publicalion. 80 Microcomputing . 2. Date of f iling, Oct. t , 
t980. 3. Frequency of issue, Monthly. A. No. of issues published annually, t2. 
B. Annual subscription proce, S t8.00. 4. Localion of known office of publication 
(Street, City, County. State and ZIP Code) (Not printers), 80 Pine Street, Peter
borough, Hillsboro County, N.H. 03458. 5. Localion ot the headquarters or general 
business offices ol the publishers (Not printers). 80 Pine Street . Peterborough, 
Hillsboro County, N.H. 03458. 6. Names and complete addresses ol publisher. 
editor and managing editor. Publisher (Name and Address), Wayne Green, Peter· 
borough. N.H. 03458. Editor (Name and Address). Wayne Green, Peterborough, N.H. 
03458. Managing Editor (Name and Address). Michael Comendul. PO Box 343, An· 
trim. N.H. 03440. 7. Owner (If owned by a corporation. its name and address must be 
stated and also immediately thereunder the names and addresses of stockholders 
own.ng or holding t percent or more ot total amount ot stock. It not owned by a cor· 
poration. the names and ilddresses of the individual owners must be given. If owned 
by a partnership o r other unmcorporated f irm, its name and address. as well as that 
ot each indivodual must be given. If the publicatoon is published by a nonprofit 
organizat ion, its name and address must be stated.) Name, tOOtOOt. Inc .. Peter
borough, N.H. 03458. Wayne Green, Peterborough. N.H. 03458. 8. Known bon
dholders. mortgagees and other security holders owning or holding t percent or 
more ot total amount of bonds, mortgages or other securi ties (If there are none, so 
state) Name, none. 9. For complelion by nonprofit organiialions authorized to mail 
at special ra tes (Section 132. t 22, PSM) The purpose, function and nonprofi t status of 
this organization and the exempt status tor Federal income tax purposes (Check 
one) Not applicable. tO. Extent and nature ot circulation. (X) Average No. copies 
each issue during preceding 12 months. (Y) Actual No. copies of single issue 
published nearest to f il ing date. A. Total No. ot copies printed (Net Press Run) (X) 
54.660 M 63,492. B. Paid circulation 1. Sales through dealers and carriers. street 
vendors and counter sales, (X) 9,897 (Y) 1t,3t5. 2. Mail subscriptions (X) 32,352 M 
43,168. C. Total paid circulation (Sum of 10B t and tOB2) (X) 42.249 (Y) 54,483. 
0 . Free d istribu tion by mail, ca rrier or other means samples, complimentary, and 
other tree copies (X) 2« (Y) 396. E. Total distribution (Sum ot C and D) (X) 42,493 M 
54.881 . F. Copies not d istributed 1. Office use. lett over. unaccounted, spoiled after 
printing (X) t t ,270 (Y) 7,7 t 4. 2. Returns from news agent s (X) 897 (Y) 897. G. Total 
(Sum ot E, F t and 2- should equal net press run shown in A) (X) 54,660 (Y) 63.492. 
t t . I certify that the statements made by me above are correct and complete. 
Signature and ti tle ot editor, publisher, business manager. or owner. Deb<a 
Boudrieau. Business Manager. 

To or•er cJIII516l 374-&793 
or write: The MicroMini Inc. 

917 Midway 
Woodmere. NY 11598 
Dealer inquiries invited. 
UtS A0 1\ IIM~~ttl ot taruty CotCI 

GREAT 
FOR 

XMAS 

AT TA CHE STYLE CASES FOR CARRYIN G AND PRO TECTING A COM
PLETE COMPUTER SET-UP CONSTRUCTED OF T HE H IGHEST Q U ALITY 
LUGGAGE MATERIAL WITH SADDLE STITCHING WIL L A CCOMMODATE 
EQUIPMENT IN A FULLY OPERATION AL CONFIGURATION ALON G WITH 
M ANUALS. WORKING PAPERS A N D D ISKS N EVER A NEED TO REMOV E 
EQU IPMENT FROM CASE SIMPLY REMOVE LID . CONNECT POWER AND 
OPERATE LID CAN B E REPLACED AND L OCKED FO R S ECURITY AND 
PROTECTION WITHOUT DISCONNEC TIN G CABLES FULLY TESTED 

e AP101S Apple and Single Disk Drive ...................................... $109 
e AP1 020 Apple and Double Disk Drive .... .................................. 119 
e AP103M Apple, 9 Inch Monitor and Double Drive ................... 129 
e RS201 TRS-80, Expansion Unit and Double Drive .................. 109 
e RS202 TRS-80 Monitor and Accessories ..................................... 84 
e P401 Paper Ti~r Printer ............................................................... 99 e P402 L ine Pr inter 11-Centronics 730 ............................................. 89 
e CC90 Matching Attache Case ...................................................... 75 

.,...,gg 
C~MPUTEA CASE C~MPANY 

5650 IN DIA NA MOUN D C T COLUM BUS O H IO 4 )11) 

t61 4 ) 868·9464 
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00920 ; CHOOSE KEYBOARD ENTRY ~IETHOD 
00930 
00940 ; 

8870 CD8849 00950 METHOD CALL 49BBH ; Get next buffer letter 
8873 2812 00960 JR Z,OH 
8875 0600 00970 LD B,O 
8B77 FE30 00980 CP 30H 
8879 280F 00990 JR Z,FIX1 
8B7B 0601 01000 LD B,1 
887D FE31 01010 CP 31H 
887F 2809 01020 JR Z,FIX1 
8881 0602 01030 LD B,2 
8883 FE32 01040 CP 32H 
8B85 2807 01050 JR Z,FIX2 
8B87 C3F488 01060 OH JP BAD ;Error 
888A 3E61 01070 FIX1 LD A,97 ;Upper case only 
888C 1802 01080 JR OHH 
8B8E 3E80 01090 FIX2 LD A,l28 ;Lower case 
8890 324A46 01100 OHH LD (464AH) ,A 
8893 78 01110 LD A,8 
8894 3246 88 01120 LD (TYPE+l),A 
8B97 C9 01130 RET 

01140 
01150 
01160 CODE TO DETECT AM COMMAND 
01170 
01180 ; 

8B98 01190 AM EQU $ 
7618 01200 ORG 7618H 
7618 988B 01210 DEFW AM 
8B98 01220 ORG AM 
8898 E5 01230 PUSH HL 
8899 D5 01240 PUSH DE 
8B9A C5 01250 PUSH 8C 
8898 F5 01260 PUSH AF 
8B9C CDB849 01270 CALL 4988H ; Next command letter 
8B9F 2807 01280 JR Z,ABORT ;No next letter 
88Al PE4D 01290 CP 4DH ; M Progr•m continues 

(A) 

TRS·80***MULTI-TASKING OPERATING SYSTEM ••• TRS-80 
TRUE TIMESHARING WITHIN A TRS- 80 

ADDS A NEW DIMENSION TO YOUR MODEll SYSTEM 
The firs t system u tility to allow TWO USERS or p rograms to operate independently in a TRS-80 

•• •• •• •• •• 
• TSHAR E V 1.2 ts an tnt erup t dnven execut ive wh tch patches itself t o NEWDOS or TRSDOS. 

• A l lows T RS-80 to be tnterfaced to a second termtna l t hus provtd ing for an add tt io nal operat tng user 
tn your EX PAND ED SYSTEM. Addi t ionally , a prt nter can be used to service both users. 

• SI M PLE X Mode for non serial -po rt users. Requtres only a prtnter as the second "screen". Jobs share 
the keyboard under user control and det ach to run separately but sim ultaneously. Th is mode allows 
no n - tnterupt drtven t tmeshar ing. 

• CONF IGURE allows segmen t ing o f avatlable memory above 7600 HEX in any proportio n bet ween the 
t wo u sers. Select s commun tcation mode and port t ype for second terminal . 

• Op t tons for parall el port. RS232. T RS232, and HUH as the connection for your second terminal. A l l 
so ft ware d rtvers are tncluded. 

• Commun tcate be t ween USERS or PROGRAMS using peek and poke. The exper ienced programmer can 
now create a new generat •on of mul t t - term tnal operat ed games or bus iness software. 

• Execu te BASIC or MACH INE L ANG U AGE. Fu ll use of d isks. Requ tres 32K plus one dtsk d rtvt! . 

INTRODUCTORY OFFER on easy loading 5% diskette S 
9 Full Documentation 8 

COMSOFT ,...21M 

11 24 N . Brand Blvd. 
Su1te 201 
Glendale. Cali forn ia 9 120 2 
21 3/649-0369 
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" Caltfor n•a restdents add 6% tax . 

TRS-80, TASDOS t m Radio Shack/ Tandy Corp. 
NEWDOS tm Apparat, Inc. 

T RS232 tm Small System Software 
HUH tm HUH Electronics 



88A3 2816 01300 JR Z,NEXT 
8BA5 CDAF8B 01310 ABORTl CALL RETN 
8BA8 Fl 01320 ABORT POP AF 
88A9 Cl 01330 
88AA Dl 01340 
88A8 El 01350 
88AC C3E351 01360 
88AF 21AA41 01370 RETN 
8882 34 01380 
8883 2AA841 01390 
8886 28 01400 
8887 22A841 01410 
888A C9 01420 
8888 213D43 01430 NEXT 
888E 36C9 01440 
8BCO 218943 01450 
88C3 36C3 01460 
88C5 210F8A 01470 
88C8 228A43 01480 
88CB CDBB49 01490 
88CE 28D8 01500 
88DO FE28 01510 
8BD2 20Dl 01520 
88D4 CDE28B 01530 
88D7 321A88 01540 
88DA CDE288 01550 
88DD 321988 01560 
88EO 18C6 01570 
88E2 CDF08B 01580 ROUT 
88E5 57 01590 
88E6 CDF088 01600 
8BE9 SF 01610 
8BEA CDFA88 01620 
8BED 2805 01630 
8BEF C9 01640 
88FO CDBB49 01650 GET 
8BF3 co 01660 
8BF4 21A247 01670 BAD 

A soph i s ticated Editor & 
Assembler setting the standard 
for the '80 Hade I 1 & Hode I 
I II. All EDAS commands and 
SOURCE text can be entered in 
either upper case or lower 
case. Direct assembly form 
memory or disk by means of *GET 
assembler directives. Thi s 
gives text buffer capacity 
equa I to your dr i ve 
configuration! 30,000 bytes of 
symbo I tab I e. 
Direct assembly to dis k or 
memory for faster debugging 
operations! DOS " system" 
command functions KILL , DIR, 
FREE, and LIST are available 
from within the environment of 
EDAS. 
The Editor, with renumber, 
mainta ins command syntax 
iden t ica l to the BASIC editor. 
Global change permits you to 
alter a string throughout a 
designated range of l ines while 
block move relocates li nes of 
text. 
EDAS is priced at $79 plus S3 
S&H . A 72-page manual incl uded . 

Now you can append two or more 
CMD fi les and/or SYSTEM tapes . 
Perform trans fer to & from 
disk/tape of SYSTE"/CMO modu les 
with off set capabilities. Read 
VTOS ISAM overlays. Here! $20 

POP 8C 
POP DE 
POP HL 
JP ASSEHl ;Assembler routine 
LD HL,41AAH ;Return letter to input buffer 
INC (BL) 
LD HL, (41A8H) 
DEC HL 
LD (41A8H) ,HL 
RET 
LD HL,433DH ;Cassette output to ASSEH routine 
LD (BL),OC9H 
LD BL,4389H 
LD (HL),OC3H 
LD HL,ASSEH 
LD (438AH) ,HL 
CALL 498BB ;Next letter 
JR Z,ABORT ;No letter 
CP 28H :+ 
JR NZ,ABORTl ;Replace letter 
CALL ROUT ;High byte of addition to memory 
LD {ADD+l),A 
CALL ROUT ; Low byte of addition to memory 
LD (ADD) ,A 
JR ABORT ;Go to assembler 
CALL GET ;Next letter 
LD D,A 
CALL GET ;Next letter 
LD E,A 
CALL CONV ;Convert ascii 
JR Z,8AD ;DE not correct 
RET 
CALL 49BBH ;Next letter 
RET NZ 
LD BL,47A2H ;Error 

<< >> 
: ~iHI r I 11 u 5 5 11 i i w r. r ~ (i rn) 

VTOS 4. 0 , t he sys tem you have been waiting for 
is here. No ad cou ld adequatel y describe the 
capabilities inherent in VTOS. MISOSYS provides 
full technical s upport for this system. You owe 
it to yourself to explore VTOS 4. 0 . Available 
for $125 with the Reference Manual or $99 
without. Call or write for all the detai Is. 

lJTIJS [J.I] 

[J5rnr'llr 
Complement your assembly language tools with 
this zao disassembler which produces screen, 
printer, cassette, or disk file output. A two
pass process provides SYMBOLS for 16-bit ad
dress and 8-bit relative references. EQUates & 
ORG are generated. Read SYSTEM programs & dis
play load address range. $20 (OSMB LR I for non
disk use is $15) 

•

1 

MISOSYS - Dept Kl 
5904 Edgehill Drive 

Alexandria , Virginia 22303 
703-960-2998 Mic roNET 70140,310 

Dealer Inquiries Invited 
.,221 

DE to number 

Progr•m contmues 

Turn your Ed i tor Assembler into 
a disk package. This 32K patch 
modi fies EDTASM for DOS oper
ation. Features? Add ful l disk 
1/0 , block move, globa l change, 
printer pagi nat i on with op
tional prompt i ng, sorted s ymbol 
table , pri nt memory ut i liza
tion, correct DEFH expansion, 
protect memory, and recover 
a fter BOOT. From wi thin t he 
EDTASH you wil l have ~ I R , KI LL , 
& FREE. Upgrade your EDTASM 
toda y ! Version for EDTASM+ 
coming soon. $20 . 

T~E 
THE 88JK must be a part of your 
Z-80 language tools. Volume I 
gives you access to all math 
operations in your Level I I ROM 
including ASCII-Bi nary conver
sions. Included is a symbol 
table of the entire mach i ne 
not i ng over 500 add resses. 
Vo 1 ume I I te II s you everyth i ng 
you wanted to know about the 
Level I I 1/0 printer , key
board, v i deo, and cassette 
routines are ful ly explai ned. 
Each volume has a ful l y-com
mented I is t i ng of a 11 the rou
tines discussed . THE BJJKs wil I 
save you hours of assemb le r 
program development time. Don't 
start prog ramming without THE 
BJJKs. Each volume is priced at 
$14.95 + $1.50 S&H or buy both 
for $24.95. 
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8BF7 C32B47 01680 
8BFA cs 01690 CONV 
8BFB 7A 01700 
8BFC CD13BC 0171 0 
8BFF 280F 01720 
8C01 57 01730 
8C02 7B 01740 
8C03 CD138C 01750 
8C06 2808 01760 
8C08 0610 01770 
8COA 82 01780 ADA 
8COB lOFD 01790 
8COD 04 01800 
8COE Cl 01810 
8COF C9 01820 
BClO AF 01830 BADl 
8Cll Cl 01840 
8Cl2 C9 01850 
8Cl3 ES 01860 CONVl 
8Cl4 cs 01870 
8Cl5 212B8C 01880 
8Cl8 0610 01890 
8ClA BE 01900 LOOP 
8ClB 2808 01910 
BClD 23 01920 
BClE 23 01930 
BClF 10F9 01940 
BC21 AF 01950 
8C22 Cl 01960 
BC23 El 01970 
BC24 C9 01980 
8C25 23 01990 YES 
BC26 7E 020 00 
BC27 04 02010 
BC28 Cl 02020 
BC29 El 02030 
BC2A C9 02040 

\\'b~n you buy your 
TRS-80TM ~qulpm~nt! 
l.)S( our klll in:~ numMr lo 

ch~ck our pric~ IJ(fon: ytNJ buy 

a TRS-801~ •.. an)'WIKn:! 

1412 WEST FAIRFIELD DR. 

P.O. BOX 1018 l'fNSACOLA Fl 32110& 

104/431.-cl7 

JP 
PUSH 
LD 
CALL 
JR 
LD 
LD 
CALL 
JR 
LD 
ADD 
DJNZ 
INC 
POP 
RET 
XOR 
POP 
RET 
PUSH 
PUSH 
LD 
LD 
CP 
JR 
INC 
INC 
DJNZ 
XOR 
POP 
POP 
RET 
I NC 
LD 
I NC 
POP 
POP 
RET 
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472BH 
BC :Convert ascii in DE to number in 
A, D :A and set zero flag if error 
CONVl 
Z,BADl 
D,A 
A,E 
CONVl 
Z,BADl 
B,l6 
A,D 
ADA 
B :Reset zero fl ag 
BC 

A :Set zer o flag 
BC 

HL :Conve rt ascii in A to number 
BC :in A and set zero flag if error 
HL ,TABLEl 
B,l6 
{HL) 
Z,YES 
HL 
HL 
LOOP 
A :Set zero fl ag 
BC 
HL 

HL 
A, {HL) 
B :Reset zero flag 
BC 
HL 

Program cont.nues 

Please note: Our CRT SCREENS have been purchased by thousands 
of individuals, the Department of the Navy, several government agen
cies. and dozens of the country·s top corporations and universities . 

• Give your CRT the luminous green characters found on the very expensive 
computer systems. 

• Add a professional look to your system and your prog rams 
• Dramatically improved contrasl for easier reading and 1m proved graphics. 

We manufacture an optically correct, 1 18 " plexiglas• screen that mounts easily 
over the CRT on your video monitor. This is a quality accessory that enables your 
TRS-80"' monitor to produce the luminous green characters ident1cal to those 
found on expensive terminals. For business applications this means enhanced 
appearance and reduced eye strain. for the hobbyist. graphics are brighter and 
bolder. The screen may be easily removed - no modification to mon1tor 

VISA - Mastercharge 
Screen for Model l .... $19.95 
Screen for Model II. . . $24.95 

We ship within 24 hours. 30-day money back guarantee 

National Tricor. Inc. 13335 Greenleaf Blvd .. Kalamazoo. M149008 I 616-375-7519 

TRS-80* SOFTWARE! THE BEST 
--------THE DATA ORGANIZER--------
·variable length records 'Max. 20 field per record 
64 K Mod II 5250.00 32 K Mod I $150.00 
-----MAGAZINE DISTRIBUTION PROGRAM-----
• 500 titles • Invoices • 200 Vendors • Reports 

64 K Mod II $750.00 
------AMBULANCE BILLING SYSTEM------
• 1000 Calls/month • Reports unpaid, medicare • Tracks cars/drivers 

64 K Mod II $750.00 
DEALER 0" TARANTO & ASSOCIATES MODEL II SOFTWARE 

A/R GIL P/R each $249.00 
All programs error free and fully documented. User tested. 

Client list available. Custom programming/consulting for TRS-80'. 

CMS,INC. 3132 N. BROADWAY, CHICAGO,IL 60657 
(312) 327-7550 ..-393 

L-----------...;•Atraclemaltl of T•ndy c:llfll-----------...1 



8C2B 30 020 50 TABLE1 DEFB '0 I 
8C2C 00 02060 DEFB 0 
8C2D 31 020 70 DEFB ' 1 ' 
8C2 E 01 020 80 DEFB 1 
8C2P 32 02090 DEFB ' 2 ' 
8C30 0 2 021 00 DE FB 2 
8C31 33 0 211 0 DEFB ' 3 I 
8C32 03 021 20 DEFB 3 
8C3 3 34 02130 DEFB '4' 
8C34 04 0 2140 DEFB 4 
8C35 35 021 50 DEFB '5 ' 
8C36 0 5 02160 DEFB 5 
8C37 36 02 1 70 DEFB ' 6 I 

8C3 8 06 02180 DEFB 6 
8C39 37 02190 DEFB '7 I 
8C3A 07 02200 DEFB 7 
8C3B 38 02210 DEFB ' 8 ' 
8C3C 08 02220 DEFB 8 
8C3D 39 022 30 DEFB ' 9 ' 
8C3 E 0 9 022 40 DEFB 9 
8C3F 41 02250 DEFB 'A ' 
8C40 OA 02260 DEFB 1 0 
8C41 4 2 02270 DEFB 'B' 
8C42 OB 022 80 DEFB 11 
8C43 43 02290 DEFB ' C' 
8C44 OC 02300 DEFB 1 2 
8C45 44 02 310 DEFB ' D' 
8C46 OD 0 2320 DEFB 13 
8C47 45 0 233 0 DEFB IE ' 
8C4 8 OE 02 34 0 DEFB 1 4 
8C4 9 46 0 2350 DEFB I F' 
8C4A OF 02 360 DEFB 1 5 

023 70 ; 
02 380 ; 

.... .,....,.~~• COLLEGE BOARDS 
forT~, PET, APPLE 

SAT, P'SAT, N.M.S.Q.T., Id lndudft 7 ,....,_, cowriftt Vou ...... .,. , Word
lollaMhl,., • nd ---.tin. l'rlu sn .fl 
Cll ld lndoodn 10 --r--. Voc•W."l'. Word llo4.1ioMhipo, -"
.-.lln. l.ollul DY~r-·· An&lytlc .. .. .-.... $99.95 

TIME TRAVELER 
P1•~r s fu~ comp~:.. d«•s•on s•lulttOns • nd 1M ~m•nd fOf r~•l ltm~ .eltOn 

Ustn8 th~ Ttm• ~du~. pl,.ye-n mf'f1 1 ch•ll~"8'"8 w_or~ eX ~nv.ornme-nts th,a t 
oncludto; IM AIMnS oi ~IC~. lm~ro•l R~. N~bu<h•~tur 1 &.bylon. 

lkh41on s ESYpl. ~ruw~ 01 IM •·- oi IM cruc•fi•o<>n. 1M Cru~fl. 
M.Kh,, vf'lll s tu.~·. 1~ Frt"nch R.-volu hon. t~ Al'nf'ft<"'" Rf'Voluhon, 1nd thf' En1· 

l"h Covol w., O..ol wolh Hoi ... s Th ord R~h Vokonll' .,, C- • ~~I oi drl
ficulty IM mor~ doffteu~ . IM ~,..., IM ••- prflsurt To succ.-.d you mu<~ 

buold .n .. ncfl • nd Sirup wolh IM rulons _...... [..ch so- ·· unoq~ U • 9~ 

SUrE I STAILUU AU SUrE I STAIIIASfiAll lo 

s-,.IR 1..iMoop AU TIME SUrE I ST AI LUI IAU 
0 Pork.., J_ RKt Pfot'form•nc~ ts b..Sof'd on the- '"'~Kf·tOrl of Ktu 

W St•r~~tll H . Jyron bonrnc • nd pole hone d••• c.-c• n ~ ,..~ 

w M.tr> L Broci< one Ot two ~~rs w•th t~ computt'r Kttns .as • 

p R""' R. C.rtw S«ond pl.Jye-r ~ ~trrd ~'rt"'' iof'lf'Ct r~ 

OC~• H Kol~tw 
• nd IH\t •ups •nd r•~c.w ~lrlf!PAtC c hotcf'S •ncludm 
htt 1nd run. b.lw- ~r•l.ns. p.nch ~""'"8. •ntrnr~ 

C Y~tSir~m~lu R Al~n w•lk, f'fc H•shly re-•lts:hc , t~t .lrf' rwo W>r~s. 
w Mct:~ R. Lf'llorp ALL TIME SUPER STAR BASEBA LL •ndSUPER STA 
R J.ock.on R l.-k BASEBALL fu turong plo~rs oi IM currtnl dKodt 

G Br~l 8 ~lock E.ch •nch.tM•\.ibc:MJt S0pl.iyt"O• Ilow•n8M>.Irly .nfin. 

R Gurdry-P T 5<-•~r-P fit' numbrfor ol ros:Je-r •nd hnt"Up p()o)S•bti•C~ S 14 95 

SWORD OF ZEDEK 
f •sht to OVf'tthrow R•. Tnt- ~st~r eM h •l You mu-st confront • ho\t of c re-.l · 
tu r~. n,uuro~l •nd S.Uprf"rn,u ur• l To lltwro~t t t~ K.ngdom .1 ll1.1nCP\ mu\t DP fo rgf'd 
.Jnd u .. .~ ~ur~ ~ught Trr.cht"ry. dKtll.lnd Witchcraft must be- r.~ct"d ' "your strug· 
aln •s you e-ncou nlf't wolv~. dw•rv~. (tlv~ dr•gons f"fC £ach o( thfo 12 IU".I· 

MH~ w1ll r nh•nce- yOUr powf'r. by m..k•na .nv•~blt". •n vul nt~blt morfo e-lOQue-nt. 

mOf'r skdlfu l 1n com~t f"fC .• n vou r"'pJorP tht- r~• lms ol geogr•phy boeh on tht
wrf.-c ~t .1nd undersrOund DunBf'Of''lo, tf'mplf'"\ Cti\IIE'"\ mounl••ns t"1 C • re •II • 
p.~rt ollhf' f•nt• -st•c world of A:• Et~ch ~11lf' •s umque .n thl\ \pK"I•c ul ;u •nd com-

023 90 ; DEBOU NCE pit>•worldoif•n•• sy. • _, 375 \H9~ 

~ KRELL~FnNARE 02 400 ; 
- Send check or money order to 

21 Milbrook Driv~, Stony Brook, NY 11790 (516)751-5139 

TBEMX ... 

WITH DI.POSAaLE PaiNT HEAD. 

A LOT OF PRINTERS COSTING A LOT 
MORE CAN'T TOUCH THE MX-80'S PER
FORMANCE. IT GIVES YOU A CHOICE 
OF 40, 80, 66 OR 132 COLUMNS OF 
PRINTING IN AS MANY AS FOUR DIS· 
TINCT PRINTING DENSITY MODES. 
MORE THAN HALF THESE MODES GIVE 
" CORRESPONDENCE QUALITY" PRINT· 
lNG. CALL FOR QUANTITY DISCOUNTS. 

Amertc:•n Business Computers 
111 Soutll Milt St. 

Pfyor. OK 7 4311, 111--U!>-4144 " 'i3 

BIG SYSTEM SOFTWARE(tm) 
bcltl .. aew ..rtware fer tile TU ••Ct•) Ireta 1188(1•) 

- --~ .............. .._ ...... ____. __ ....... 
~ ................. ...... 
·~c.. .... .--........ .... 

., ,n ... ~ 
UPI..aA8 ..__ _..... .. ft TAft 
Vft.oeA.8 .._ .......... .,. ---U/1. -----------ALLA8CU .......... ----a...........a.ac.,... ... _. 

--------• .. •ut,,__ , __ _ ............................ ..." .............. ~ . . ...... -..,...._............................... .. .. .... _____ .., nA..a.JOCIIIUif ...... 

" l IIAMS AVAILAIUFOl TI~. ArrUII Io'fT 

KEYWORD Indexing System 
\ """""' ... pt•'f1'Jim ....... •Ill ~f"Uito.. d.lot n~ un ~. hlkJ '" 
........_,,.{all "''IH'T\.'k"" uf -~J••"'*'-.. tn 1h.. tnl uf ..._ d.IU A"
•ftd att..- ~·'""" ,., ..a~t.c .. tfttt• ltk he-. _,,.. ....._ l.ndoi."'d 
trr..:, ... lfd.r... llw .,.._..,...., k:aaan""'-

• R..\lhk "''""' ~...~ • lfttl4-. ........ ,. ......... " .... " ............. ~() ... ..,... ,,~ ...... , ~ .. ,~ ... 
.-,nca· -,.,· - I'M .. - ""• kw hMf•lrk.---. 
. ...... ria.,., .... """' -~ .. ~ ... 
JU.),.ota) 1\0t:\ l cW. l!lo. ._, S4q_q; 

I cW. l!lo. '""''" Sl'l.'li 

SORTS for HOME and BUSINESS 
~. ,ump..Kr •...:r .. ht•kl tk •Uitt .. • • ''"'llh '"'"' h1 """" ... .,. 
pn..,.m I h..- \ unlto..-a"" ".._,.,...""In m~m.lf'l ... M1 ,.....,., ..... f\: 
""'"-" In t_.,,lll H\,1\. and~ .. ..._ hM..-htf kah•h..,. 

"""' IIJ11\ "' \ l 'II k ll obto 
•'-4 wt un •P "' ~ n-..w.. ~••••dYA.:•~ 
.... a'<looo.to.fWJift. IW ti.,,;.ftdMt ...._....,...__, 
·'-PP-~ it. h. ,.._. .. •• ..,_. I U 
• ......,.,.. -.... dhl. oed prlft"-r I tH~tlll IIIII 

•'-""''"'"""' 'u"~ 
•t ""'' -:db '!'tttttr uo '"'.,. 
'ttNl II lh~ L<•,llt hr __ , ~wo I 19.95 

~tNT 1111 11~ l.MtS"'"'"'""'""' U9 95 

101 '"" SlltOUS GAMilU 
IJI \l.h.f\4..~ ~~~l lA lUil u....,.., H .... , ~mwl•t~.: th< p&.,ant u( 
..... ...-nd.. ,.f lt.anch uf HJ and anat'" • ~._.,If., un &liP-- HI l...'"l~l 
1111 1.\ll 119.95 

"""',...~ t.w aH pn.,..._., -'•IbN... h.r S J UU \:8 

t""' ._-._,......_ , .. .,..n~ t-' pn.-.m) 

"TRS 10 Is 1 ~lstered lrldemortL ol TANDY CORP 

(9'Ufrtheastc7\1ICROWA@) 
BOX 2133, .,r~ 

BOSTON, MA. 02106 
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8C4B 
7107 
7107 C34B8C 
8C4B 
8C4B C5 
8C4C 01DF04 
8C4F OB 
8C50 78 
8C51 Bl 
8C52 20FB 
8C54 Cl 
8C55 OA 
8C56 A3 
8C57 CB 
8C58 7A 
8C59 07 
8C5A 07 
8CSB C30A44 

8C5E 
75E4 
75E4 4D 
75E5 4F 
75E6 56 
75E7 45 
75E8 20 
75E9 43 
75EA 4F 
75EB 44 
75EC 45 
75ED BF 
0000 
00000 TOTAL 

4C72 
4C74 
4DC1 
8C5E 
8845 
7663 
7663 C3 
7664 5E8C 
8CSE 
8C5E FE5B 
8C60 CA6B49 
8C63 FElF 
8C65 C26749 
8C68 CD6E8C 
8C6B C3DA46 
8C6E 3ElC 
8C70 CD3947 
8C73 3ElF 
8C75 CD3947 
8C78 3EOE 
8C7A CD3947 
8C7D C9 

02410 1 
02420 DEB EQU 
02430 ORG 
02440 JP 
02450 ORG 
02460 PUSH 
02470 LD 
02480 HERE DEC 
02490 LD 
02500 OR 
02510 JR 
02520 POP 
02530 LD 
02540 AND 
02550 RET 
02560 LD 
02570 RLCA 
02580 RLCA 
02590 JP 
02600 1 

s 
7107H 
DEB 
DEB 
BC 
BC, 4DFH 
BC 
A.,B 
c 
NZ ,HERE 
BC 
A, (BC) 
E 
z 
A,D 

440AH 

r ... 
0 
---(/) ... 
CD ~ g,o 

, 
«S..c 
Q. "' • 
~en en 
0 ~ Q; oo ... 
"" 0 ~ ... J:2 a. 

02610 1 

~ ... E 
o:o 02620 

02630 
02640 
02650 
02660 
02670 
02680 
02690 
02700 
02710 
02720 
02730 
02740 
02750 
02760 
02770 

ERRORS 

00100 
00110 
00120 
00130 
00140 
00150 
00160 
00170 
00180 
00190 
00200 
00210 
00220 
00230 
00240 
00250 
00260 
00270 
00280 
00290 
00300 
00310 
00320 
00330 
00340 
00350 
00360 
00370 
00380 
00390 
00400 
00410 
00420 
00430 
00440 
00450 
00460 

1 CHANGE 1 READY 
; 
1 
CONTI EQU 

ORG 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 
DEFB 

CASSETTE' 

s 
75E4H 
'MI 
IOI 
lVI 
I El 
I I 
~c~ 

10' 

ID I 
IE' 

TO I MOVE CODE I .JIC ... u 
u.!!e 
• CD.~ 
~~E u ... 

DEFB 1 ? 1 +128 
END L-..J 

Program Listing 4. EDTASM 4 

INSTRUCTIONS: Run EDTASM3, enter the text below, and assemble 
it into memory using M I. Return to DOS and enter 
DUMP EDTASM4/ CHD (START~X'7000 1 ,END•X 1 8066 1 ,TRA•X 1 8A00 1 ) . 

CLEAR KEY 

Owners of Version 1.2 should change UPl to 4C76B, DOWNl to 
1 4C78B, and ED to 4DC5H . 
UPl EQU 4C72R 
DOWNl EQU 4C74B 
ED EQU 4DC1H 
CONTI EQU 8C5EH 
TYPE EQU 8B45H 

ORG 7663H 
DEFB OC3H 
DEFW CONTI 
ORG CONTI 
CP 5BH ;Instruction replaced by JP 
Jp Z,496BB 
CP lFH ;Clear key 
JP NZ,4967B 
CALL CLEAR 
JP 46DAH 

CLEAR LD A,lCH 1Routine to clear screen 
CALL 47398 
LD A, lFH 
CALL 47398 
LD A,OEH 
CALL 47398 
RET 

DOWN ARROW 

Program contlnllfts 

228 • 80 Mlcrocomputlng, Decem"-r 1980 



8C7E 00470 DOWN EQU $ 
7624 00480 ORG 76248 
7624 7E8C 00490 DEFW DOWN 
8C7E 00500 ORG DOWN 
8C7E 3EOF 00510 LD A,OF8 ;Cursor off 
8C80 CD3947 00520 CALL 47398 
8C83 3El8 00530 LD A,l8H ;Upward linefeed 
8C85 CD3947 00540 CALL 4739H 
8C88 CD744C 00550 CALL DOWN! ;Unmodified command 
8C88 3EOE 00560 LD A,OEH ;Cursor on 
8C8D C33947 00570 JP 4739H 

00580 1 
00590 1 
00600 1 UP ARROW 
00610 1 
00620 1 

8C90 00630 UP EQU $ 
7621 00640 ORG 7621H 
7621 908C 00650 DEFW UP 
8C90 00660 ORG UP 
8C90 061C 00670 LD 8,28 .. 
8C92 C5 00680 LOOPl PUSH BC 
8C93 CD724C 00690 CALL UPl ; Previous line 
8C96 Cl 00700 POP BC 
BC97 10F9 00710 DJNZ LOOPl 
8C99 CD6E8C 00720 CALL CLEAR 
8C9C C32A4C 00730 JP 4C2AH ;Print page 

00740 1 
00750 1 
00760 SET E• O AT START OF LINE ENTER ROUTINE 
00770 ; 
00780 ; 

8C9F 00790 El EQU $ 
7644 00800 ORG 76448 
7644 C3 00810 DEFB OC38 
7645 9F8C 00820 DEFW El 
8C9F 00830 ORG El 
8C9F 22A841 00840 LD {41A88),8L ;Instruction replaced by JP 
8CA2 lEOO 00850 LD E,O 
8CA4 C34749 00860 JP 49478 

00870 
00880 
00890 CONVERT TO CORRECT METHOD AT START OF INSTRUCTION 
00900 1 
00910 1 

8CA7 00920 Cl EQU s 
73F8 00930 ORG 73FB8 
73FB C3 00940 DEFB OC3H 
73FC A78C 00950 DEFW Cl 
8CA7 00960 ORG Cl 
8CA7 31.4688 00970 LD A, {TYPE+l) ;Method to be used 
ac.v. 324588 00980 LD (TYPE) ,A ;Active method 
SCAD CDBB49 00990 CALL 49BBH ;Instruction replaced by JP 
8CBO C3FE46 01000 JP 46FE8 

01010 
01020 
01030 1 REVISE ICEY80ARD ENTRY METHOD 
01040 
01050 ; 

8C83 01060 IC EQU $ 
7681 01070 ORG 7681H 
7681 C3 01080 DEF8 OC3H 
7682 B38C 01090 DEFW IC 
8C83 01100 ORG IC 
8CB3 3A4588 01110 LD A, (TYPE) 
8C86 FEOO 01120 CP 0 
8CB8 2860 01130 JR Z,8ACIC 
8CBA FE01 01140 CP 1 
8CBC 2063 01150 JR NZ,'IW02 
8C8E 7E 01160 LD A, (HL) ;Letter from keyboard 
8C8F FE3B 01170 CP 3BH ;";" 
8CC1 2004 01180 JR NZ,EXT 
8CC3 1E04 01190 LD E,4 ;Stop fiddling around 
aces 1853 01200 JR BACI 
8CC7 FE27 01210 EXT CP 278 ; • I • 

8CC9 2004 01220 JR NZ,EXTl 
8CC8 1E04 01230 LD E,4 
8CCD 1848 01240 JR BACIC 
8CCP FE20 01250 EXTl CP I I 

8CD1 2815 01260 JR z, EXT3 
8CD3 FE09 01270 CP 9 ;Tab 
8CD5 2008 01280 JR NZ,EXT2 
BCD7 lC 01290 INC E ; Next column Progr•m contmues 
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8CD8 3EOO 
8CDA 322080 
8CDD 183B 
8CDF 3A208D 
8CE2 3C 
8CE3 322080 
8CE6 1832 
8CE8 lC 
8CE9 7B 
8CEA FE03 
8CEC 3004 
8CEE 360 9 
8CFO l8E6 
8CF2 FE03 
8CF4 2802 
8CF6 1822 
8CI'8 lC 
8CF9 3609 
8CFB 3E09 
8CI'D CD3947 
8000 3A208D 
8003 FE08 
8005 3010 
8007 23 
8008 3609 
8DOA 3E09 
8DOC CD394J 
8DOF 23 
8010 14 
8Dll 14 
8012 3E3B 
8014 C36249 
8017 13 
8018 18F7 
BOlA 7E 
8018 23 
8DlC 14 
8010 C38449 
8020 00 
8021 lC 
8022 78 
8023 FE39 
8025 3806 
8027 7E 
8028 C03947 
802B 1814 
802D 7E 
802E FE20 
8030 280A 
8032 FE09 
8034 20t4 
8036 78 
8037 C607 
8039 SF 
803A l80E 
803C 7B 
8030 FE30 
8D3F 3809 
8041 23 
8042 14 
8043 C37549 

8046 
7690 
7690 C3 
769E 4680 
8046 
8046 3A458B 
8049 FB02 
8D4B 2001 
8D40 10 
8D4E 15 
8041' El 
8pso c9 
8051 
7688 
76B8 C3 
76B9 5180 
8051 

01300 NEW 
01310 
01320 
01330 EXT2 
01340 
01350 
01360 
01370 EXT3 
01380 
01390 
01400 
01410 
01420 
01430 EXT4 
01440 
01450 
01460 EXTS 
01470 
01480 
01490 
01500 
01510 
01520 
01530 
01540 
01550 
01560 
01570 
01580 
01590 !1;1{ 

01600 
01610 
01620 EXT6 
01630 
01640 BACJt 
01650 
01660 
01670 
01680 NUMBER 
016 90 'l'W02 
01700 
01710 
01720 
01730 
01140 
01750 
01760 EXT7 
01770 
01780 
01790 
01800 
01810 
01820 
01830 
01840 
01850 EXT8 
01860 
01870 
01880 LINE 
01890 
01900 
01910 I 
01920 ; 

LD 
LD 
JR 
LD 
INC 
LD 
JR 
INC 
LD 
CP 
JR 
LD 
JR 
CP 
JR 
JR 
INC 
LD 
LD 
CALL 
LD 
CP 
JR 
INC 
LD 
LD 
CALL 
INC 
INC 
INC 
LD 
JP 
INC 
JR 
LD 
INC 
INC 
JP 
DEI'B 
INC 
LD 
CP 
JR 
~0 
CALL 
JR 
LD 
CP 
JR 
CP 
JR 
LD 
ADD 
LD 
JR 
LD 
CP 
JR 
INC 
INC 
JP 

A,O 
(NUMBER),A 
BACK 
A, (NUMBER) 
A 
(NUMBER) ,A 
BACK 
E 
A,E 
3 
NC,EXT4 
(8L) ,9 
NEW 
3 
Z,EXTS 
BACK 
E 
(8L) ,9 
A,9 
47398 
A, (NUMBER) 
8 
NC, EXT6 
8L 
(HL) ,9 
A, 9 
41398 
HL 
D 
D 
A,3BH 
4962H 
HL 
1(1( 

A, (BL) 
8L 
D 
49848 
0 
E 
A,E 
39H 
C, EXT7 
A, (HL) 
4739H 
LINE 
A, (HL) 
I I 

Z,EXT8 
9 
NZ,BACK 
A,E 
A,7 
E,A 
BACK 
A,E 
30H 
C,BACK 
HL 
D 
49758 

;Count letters in column 

IAdditional letter in column 

;New column 

;Already in third or fourth column 
; Tab instead 

;In third column now 

;Print on screen 

1At least 8 characters in column 

; Another tab 

1Print on acreert 

• I • I 
' I 

;Number of characters in column 

;I f end of line, make line feed 

;Current character 
;Print on screen 
;Line feed 

;Tab 

;Look for line feed after 48 characters 

;Line feed 

01930 1 REVISE KEYBOARD ENTRY TO ACCOUNT FOR BACKSPACE 
01940 1 
01950 I 
01960 Rl 
01970 
01980 
01990 
02000 
02010 
02020 
02030 
02040 
0205() Sl 
02060 
02070 
02080 R2 
02090 
02100 
02ll0 
02120 

E(!U 
ORG 
DEFB 
DEI'W 
ORe 
LO 
CP 
JR 
DEC 
DEC 
POP 
RET 
EQU 
ORG 
DEFB 
DEFW 
ORG 

$ 
769DH 
OC3H 
R1 
R1 
A, (TYPE) 
2 
NZ, Sl 
E 
D 
HL 

$ 
76B8H 
OC3H 
R2 
R2 

;Backspace 
;Instructions replaced by JP 

Program conllnues 
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-···· 1···-0 0 " 0 

M AYDAYu•2--.:-S~~.----

Mayday 

...... 60 Cycle 
Sine Wave 

U.P.S. 
( Unlnterruptlbe Power Supply) 

• • • • • • • for those systems that 
need 60 cycle sine 
wave keeps computer & 
disk systems on when 
the power goes out 

• • • • • • • rated for 150, 250 and 
600 watts continuous 
operation • 

• • • • • • • provides up to 30 min
ute operation time for 
Model II TRS 80 with 4 
disk drives 

• Standard MAYDAYS available 
starting at $195.00 tor 150 Watt 

from•••~ 
~~~ 

V' l51 

!Jlun file4ea-tol., 9nc. 
Box 210 New Dumam. NH 03855 

(603) 859-7110 TWX 510-297·44« 

•••• e COTTAGE e 
SOFTWARE 

FOR TRS-80 TM Micro Computera 

PACKER: Automallcally ed1ts all or part a t your 
Basic program to ease editing, run taster. or save 
memory. Has 5 sections: UNPACK - unpacks mulll· 
pie slatement lines tnto stngle s tatemenls mamta•n
tng program log•c: mserts spaces and renumbers 
hnes tor eas1er ed1tong . SHORT - shortens your pro
gram by ed1t1ng ou t all REM statements. un· 
necessary words and spaces. PACK - executes UN· 
PACK and SHORT. then packs hnes onto multiple 
s ta tement l tnes : matnt a •n s proqram l o gt c . 
RENUM - renumbers P.'ooram unes mc lud•no all 
GOTO's. etc. You spec1ty oncrement. MOVE - moves 
any hne or block o f lines to any new location m the 
program and renumbers hnes. Written 1n machule 

~';f.'tl:~}u~P(~e;! 1~1"a:~ki~;1~ers1ons fo~6:S 
4111 RAM CHIPS: Tested! Guaranteed tor 1 year to 
original purchaser •9~95 per 16K. 
MODEM USERS: Call W ichlla KS Forum-80. 316-682· 
2113 

SYSTEM TAPE DUPLICATOR: Copy your system tor· 
mat tapes. Includes ver tfy rou t me. 
For any Level II $14.15 
CHESOISK: Transfers your copy a t Mocrochess to 
disk lor quock and easy access. 
For any Level II Disk system $1.15 
CASSETTE LABEL MAKER: A m ono-word processor 
to pnnt casselle labels on a line printer. Includes 
manual and 50 peal-and-slick labels on tractor feed 
paper. 
For 16K Level II and pronter $1~.15 
INSTRUCTION MANUALS l or any Cottage Sollware 
Oflgtnal programs ava1labte for 20•1. of program hst 

~~~e~e:~~~~~ 1=n~h~.J;,~~~~~:Suc:l~~,;.r , te tor 
onto ~ MANY MORE otems avaolable. Call or wrote for 
catalog~ DEALER onquiries invoted. 
Kansas residents add 3°/• sales ta~~t . Fore1gn ordef5 
on US Currency only. 
Call our 24-hour phone: 316-683·"1111 or write 

"'TRS-10 Is 1 regil- tr-..rtl of TANDY CORP." 

con AGE. sonwARl 
614 N. Harding ,.,2U • Wichita. KS 67206 • 

-\CTION GRAPHI(' 

THE 
GREAT 
CRANE 
GAME 

MACHINE 
16K levelll S15.00 

• Speed lightning 

• la~er Warrior 

• Reflexome1er 

• The A~~i~tant 

• Memory Mover 

• Word Scramble 

• Etch -A-Screen 

• Breakout II 

• V. Mile Drag 

• Tic lac Toe 

• Sub-Attack 

• Calculato r 

• TV Pow II 

• Much M o re . 

SPECIAL 
Free program with every tape o rder: 
Ml/ 8 language converter - change 
m.Jchine code to ba~ic for cassette copies. 

FREE CATALOG 

Tht:' BERG WORKS 
BOX 742 B 

JANESVILLE, WI 5354S 

its .. . SOFTWARE 

SE Search Entry 
SE IS 1 Sllpll~fut . gen~~ll purpose Mlformeloon rllrinll 

progr• tor tilt TRS~ao· . Tho usa ot SE erelomolless ~ 
It ton bt 1 hie systtm. 1 mllcflrng se-voct. 111 Olvtntory 
control. or 1 ft11SS191 ant• ~ Whine,. lui se•dlong ol 
lllgt amounts ol ct.11 os ....... SE tift bt ,_ progr1111. 

Wnuon in Z80 meclww lint ... SE-ts tons of 
thovslnds of clllrectlfson 1 ftw -ds. Sooo'4lft commonds 
lldd, ell ..... orr..., .. d111 ontnts. To seerth lor ontnts. 
111110 64 dllrect•s till bt tombMied u lerglls lor omrnecllltt 
retr!IVII. Sf occupres only 4K: tho rtstos storove and 
tlfl bt Shld on U1p1 or drsk. 

Tho llplvorsoon lor 161< lovtlll. Sl2.0, os124.95 . 
....... tho dlsll ••soon lor OOS 1111 10 48K. SEJ.O, os 149.95. 
Tho prou onducln lull dotumonlltoon. 

Other TRS-80 lta ... Products 
COMPU-OIET · Wooght Loss Svstem 

Beha-.. •or Mod. Forecas1. Database 
MINIVENT · Mm•mal lnve ntorv Control 

1 400 •tem5. 1 6K level II 
BASICIO · Machone Languolje 110 lot BASIC 

Data and Programs 10 Tape Of O•sk 

Please send 

0 SE2.0 (1ape) @l2•.15 :;cOMPU-DtETI.2 C S1995 
0 SE l .Otdoskt @ .. !1.15 ::, MINIYENT 2.0 ® S•9 15 
0 BASICt01 .5 qt $14 95 C Addotoonal lnlormatoon 

Fla. Res add • •;. Sales Ta• · Totals ___ _ 
0 Check1Money0rder O vtSA :JMASTERCHARGE 

Card No E•P Dlle --- - -
Nam" Bank Nc. (MCI'----
. ddross _____________ _ 

,.,300 

Ita ... lnformetlon Technology Systems 
POB 2667 S•r•aot• fL 33578 

(813) 366·0064 
" i R.S 80 IS. lrat'f iT\dr lo_ 01 ~a<JI() s~, .. . lana._- COfL)Oidlt()n 
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8051 3A458B 
8DS4 FE02 
8DS6 2004 
8DS8 7B 
8DS9 0607 
8DSB SF 
8DSC C1 
8DSD El 
BOSE C9 

BDSF 
7627 
7627 SF8D 
8DSF 
8DSF AF 
8060 324S8B 
8063 C3Cl4D 
8D66 
0000 
00000 TOTAL 

SCF9 
1307 
BDSF 
8D66 
8C2B 
8BAF 
8861 
8864 
8867 
760S 
760S 4S 
7606 SF8D 
7626 
76 26 so 
7627 668D 
741F 
741F OS 

8066 
8066 CDBB49 
8069 2808 
8D6B FE4F 
8060 282S 
8D6F FE4S 
8071 2841 
8D73 CDAF8B 
8076 2AlS41 
8079 11F9SC 
807C COC24B 
8D7F 2006 
8081 21C647 
8084 C32B47 
8087 C32A4C 
8D8A CDBB49 
8080 co 

02130 
02140 
021SO 
02160 
02170 
02180 
02190 
02200 
02210 
02220 
02230 
02240 
022SO 
02260 
02270 
02280 
02290 
02300 
02310 
02320 
0.2330 
02340 
023SO 

ERRORS 

00100 
0011 0 
00120 
001 30 
00140 
OOlSO 
00160 
00170 
00180 
00190 
00200 
00210 
00220 
00230 
00240 
002SO 
00260 
00270 
00280 
00290 
00300 
00310 
00320 
00330 
00340 
003SO 
00360 
00370 
00380 
00390 
00400 
00410 
00420 
00430 
00440 
004SO 
00460 
00470 
00480 
00490 
oosoo 
OOSlO 
OOS20 
OOS30 
00540 
00550 
00560 
00570 
00580 
00590 
00600 

LD A, (TYPE) 
CP 2 
JR NZ,S2 
LD A,E ;Backspace past tab 
SUB 7 
LD E,A 

52 POP BC ;Instructions replaced by JP 
POP HL 
RET 

USE METHOD ZERO FOR EDIT COMMAND 

; 
EDITOR EQU $ 

ORG 7627H 
DEFW EDITOR 
ORG EDITOR 
XOR A 
LD (TYPE),A 
JP ED 

CONT2 EQU $ 
END 

Program Listing 5. EDTASM 5 

I NSTRU CTIONS: Run EDTASM4 , enter t he text below, and assemble 
it to memory. Return t o DOS and enter BASIC2 ; answer MEMORY SIZE 
with RETU RN . Issue the SYSTEM command and respond to the pr ompt 
with / 40960 . You wi ll a utomatically retur n to DOS. Enter 
DUMP EDTASM5/ CMD (START• X'7000',END•X'9236',TRA•X'8A00'). 

ENABLE P COMMAND WHEN BUFFER EMPTY 

Owners of Ver s ion 1.2 should c hange BEGIN to 5CFOH and SIZE to 
; 1310H. 
BEGIN EQU 
SIZE EQU 
EDITOR EQU 
CONT2 EQU 
TABLEl EQU 
RETN EQU 
X EQU 
Y EQU 
J EQU 

ORG 
DEF8 
DEFW 
ORG 
DEFB 
DEFW 
ORG 
DEFB 

PEEK AND POKE 

ORG 
CALL 
JR 
CP 
JR 
CP 
JR 
CALL 

ABORT2 LD 
LD 
CALL 
JR 
LD 
JP 

PRI JP 
LETTER CALL 

RET 

5CF9H 
1307H 
805FH 
8D66H 
8C2BH 
8BAFH 
8B61H 
8B64H 
8B67H 
7605B 
'E' 
EDITOR 
7626H 
'P' 
CONT2 
741FH 
s 

CONT2 
49BBH 
Z,ABORT2 
'0' 
Z,POKE 
'E' 
Z,PEEK 
RETN 
HL, (4115H) 
DE,8EGIN 
4BC2H 
NZ,PRI 
HL,47C6H 
472BH 
4C2AH 
49B8H 
NZ 

;Interchange E 

;and P commands 

;Additional command with buffer empty 

;Next letter 

;Return letter to buffer 
;Buffer empty? 

;DE • 8C? 

;No text in buffer 

; Print routine 
;Next letter 
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~- CHRISTMAS SPECIALS ,... 

16K Level II 26-1056 
16K Levellll26-1062 
64K Model II 26-4002 
0 K Expansion 26-1140 

ALL Radio Shack Printers & 
Software 15% Off 

16K RAM's (each) 
Printbox allows use of 2 

Lineprinters with TRS-80 
Verbat im 5 '1•"(box 10) 
Verbatim 8" (box 10) 

Jus-Print Word Processor 
Model II (disk) 
Modell & Ill (disk) 
Tyme-Keeper (COBOL) 

Time Records Package Model II 
Back Issues of Kilo & 80 Micro 

$684.00 
$888.00 

$3-429.00 
$2«.00 

SAVE 
$ 5.50 

$ 69.95 
$ 24.50 
$ «.00 

$ «.95 
$ 29.95 
$199.95 

152 .. OAJC: HARIIOfl ROAD, F~IIIIOHT, OHIO <t3<t20 .. 1.332-4111 Collect 

• 
We accept cheek. money a<der Of phone a<ders will\ Vi .. Of ... 

Master Charge. (Shipping costs added to charge a<ders). ..... 

.... TRS-«l ia a trademark or the Radio Shack Oiorialon of Tandy Corporation. .....11 

II Moue• PROGRAMMING 11 
BPPORT BY 10% • • 

· · IN FOUR SIIIIPU STEPS · · 
Ill OriW lilt Om Entry For• Oft lbt 

1'10EO satEEN 

ill Speoly Clledlftt lor Eltll f 1010 

o,11oo1; • Alp~\~ Typo Cllta 
•liiiiiiDD •NoFIIIda.loq 
• lluln. TrPO CliP • Y~ CNcl 

Ill Save 0111 Entry COflbol F or111 

)41 OATAEIITR Sullrou~nts tn 
AppiiCIIIon. COWLETU Y 
Control 0111 En., 

* Get & Put Record$ to Ots~ 
file by ""Kfy·· 

* Rud file tn Key 
Sequena Wilttout S01tina 

* Oelele Record$ Wtthout 
Rec:opytna F tie 

* Add to Disk F ties tn Any 
Sequence 

* Varilble Key Ltntth F r 010 
I to SO ChlrKitrs 

SUS.SS AlfUCATDI ADWMTMiES 
Sllncllrd Auto. Otlerllor Euor Pr0111pts I 111p Drs~ Uhk.tiiiOR 
SimpWIOCI Otler1tor Tr11nonc EM* Proc. Otvtlo_.t 
·-Procr.,. 0.. 1- · 1'"1110¥td Oper ClllrlderiS!Ics Rtduct .. Eluolllllt Sor1VIt 
E""'ltlllt Glrbllt In/Out Probltllls IO!pr0¥td Ptrlornunce 

DISTRIBUTED ON DISKETTE • • • INCLUDES: 
• Screen Prep. Utility • ISAIII Subroutines 
• OATAENTR Subloutmes • ISAIII Uti~ties 
• Eumple Procram • Oocullltnlibon 
• C010plele Documenllbon • lbtllilt Sample Awlte~bOn 

SIO.OO S90.00 
TRS-~ IIOD£L I & I SOFTWARE FROM: 

John801'1 Auoclatn -or· 24 Hour 0nter Line 
P.O. Box 1402M "" For~c.dSaiH 
Redding , CA 98001 191 6) 221 ·07 40 

· WAITE FOR FREE CATALOG · 
TRS-80" ~terecl T.-mati< of the TANDY COAP 

• • 

THE LEAST 
EXPENSIVE PROGRAMS 

YOU CAN BUY. NONPROFIT 
PEOPLE ' S SOFTWARE 

l 'p to 77 high-quality proKrams 
for TRS-80, only $11l .95 

. . 
' Tiny' Pascal runs on any UK Level II system, includes the 
procramming structurinc capabilities of full Pascal, but not 
data structuring. 

Able to compile Z-80 machine code, programs run about 
five-times faster than Level II Basic-rraphics run eight· 
times faster! Requires use of T·Bug and Edit-Assembler . 

Tape 3 , People ' s Pascali $19 . 95 

Tape 6P PASPATCH allows old Pascal II (no longer 
available) to u se printer , floppy disk $15 . 00 

Tape 1, 34 business, educational, came prorrams $10.95 
Tape 2, 77 programs from Osborne book: 'Some Com· 
mon Basi c Pr or rams ' $10 . 95 
Tape 5, 24 business, educational , came procrams $10.95 
Tape 7, 31 business , educational , came prorrams $10 .95 
Tape 8, about 30, includinc 1, 700-baud tape loader $10.95 

PASPATCH (tape 6P) makes Tandy tiny Pascal 
a po-rful disk system! 

•PEOPLE'S DATABASE, A SuperPims, PIMS -compatible 
but fast and easie r lO use . For tape, disk , Poor Man's 
floppy , Zoom, Stringy Floppy , etc ., all on one tape . $15.95 
•PEOPLE'S PAYROLL- We ' ve taken it from Computer 
l'ro(ramminc for the Complete Idiot, thus is very wel l 
documented. For all above systems . $10.95 
Book, documents People 's Payroll $5.95 

NewBuie--expands disk basic 
Now conC'lgUre your Basic to do any or all of 
the following: 
• convert decimal to hex, and vice versa, 
provide character representation for each, 
or the hex/dec number of any character 
• Blinking cursor • repeat key • audible key 
entry (each key makes a sound) • directory 
command from Basic • disk load and disk run 
mmmand file • graphic functions , including 
drawing blocks, lines, filling-in blocks 
•lowercase driver • RS232 driver 
(LPRINT/LLIST) •call function, hex-order 
oomber will execute subroutine • spooler and 
despooler •print togle, lprints your video 
~p~y $24.95 

GAMES FOR COLOR TRS-80 
Tape contains the following: 
•PONG-80 •ENTRAP •DEMOLISH 
(breakout-like) eTRAFFIC Grand Prix auto 
race •BET A TREK space game • SHUTTLE 
rocket ship game $ 1 9 • 9 5 
From llodular Software Assoc., by Ken 

Brown, Clarence Felong and Gary Shute 
o ......... - $1us ,., ,_ lor ,. ..... 

Califo,.nia ,..sideftta .., I ,ct. la• . Dealer ift4P.~i r ies ift¥ited 

COMPUTER INFORMATION EXCHANGE 
Box 159 · 

San Luis Rey C A 92068 
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8D8E 21A247 
BD9l C32B47 
8094 CD8A8D 
BD97 FE4B 
8099 20F3 
809B CD8A8D 
BD9E FE45 
BDAO 20EC 
8DA2 CD098E 
8DA5 CD8A8D 
8DA8 FE2C 
8DAA 20E2 
BOAC CDD48D 
8DAF CDE18D 
8DB2 77 
BDBJ C9 
8DB4 CD8A80 
8DB7 FE45 
8DB9 2003 
8DBB CD8A8D 
BDBE FE4B 
8DCO 20CC 
8DC2 CD098E 
8DC5 7E 
8DC6 CD188E 
8DC9 7C 
BOCA CD3947 
8DCD 70 
8DCE CD3947 
8001 CDD746 
8004 CDBB49 
8007 28B5 
8009 57 
SODA CDBB49 
8000 28AF 
8DDF SF 
BDEO C9 
BDEl CS 
8DE2 7B 
8DE3 CDF48D 
8DE6 SF 
8DE7 7A 
8DE8 CDF48D 
8DEB 57 
8DEC 7B 
8DED 0610 
8DEF 82 
BDFO lOFD 
8DF2 Cl 
8DF3 C9 
8DF4 ES 
8DF5 CS 
8DF6 0610 
8DF8 2l2B8C 
8DFB BE 
8DFC 23 
BDFD 2B06 
8DFF 23 
8EOO 10F9 
8E02 C38E8D 
BEDS 7E 
8E06 Cl 
8E07 El 
8E08 C9 
8E09 CDD48D 
8EOC CDE18D 
8EOF 67 
8El0 CDD48D 
8El3 CDE18D 
8El6 6F 
8El7 C9 
8El8 0600 
BElA 0610 
8ElC 3803 
8ElE 04 
SElF 18F9 
BE21 C610 
8E23 CD2D8E 
BE26 6F 
8E27 78 
8E28 CD2D8E 
8E2B 67 
8E2C C9 

00610 ERR4 
00620 
00630 POKE 
00640 
00650 
00660 
00670 
006BO 
00690 
00700 
00710 
00720 
00730 
00740 
00750 
00760 
00770 PEEK 
00780 
00790 
00800 
OOBlO 
OOB20 
00830 
00840 
00850 
00860 
00870 
00880 
00890 
00900 
00910 SUB! 
00920 
00930 
00940 
00950 
00960 
00970 
00980 SUB2 
00990 
01000 
01010 
01020 
01030 
01040 
01050 
01060 
01070 AHAA 
01080 
01090 
01100 
01110 SUB] 
01120 
01130 
01140 
01150 LOOP2 
01160 
01170 
01180 
01190 
01200 
01210 OUT 
01220 
01230 
01240 
01250 SUB4 
01260 
01270 
01280 
01290 
01300 
01310 
01320 CONV2 
01330 LET 
01340 
01350 
01360 
01370 NOW 
01380 
01390 
01400 
01410 
01420 
01430 
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LD 
JP 
CALL 
CP 
JR 
CALL 
CP 
JR 
CALL 
CALL 
CP 
JR 
CALL 
CALL 
LD 
RET 
CALL 
CP 
JR 
CALL 
CP 
JR 
CALL 
LD 
CALL 
LD 
CALL 
LD 
CALL 
CALL 
CALL 
JR 
LD 
CALL 
JR 
LD 
RET 
PUSH 
LD 
CALL 
LD 
LD 
CALL 
LD 
LD 
LD 
ADD 
DJNZ 
POP 
RET 
PUSH 
PUSH 
LD 
LD 
CP 
INC 
JR 
INC 
DJNZ 
JP 
LD 
POP 
POP 
RET 
CALL 
CALL 
LD 
CALL 
CALL 
LD 
RET 
LD 
SUB 
JR 
INC 
JR 
ADD 
CALL 
LD 
LD 
CALL 
LD 
RET 

HL,47A2H 
47288 
LETTER 
I KI 

NZ,ERR4 
LETTER 
I El 
NZ,ERR4 
SUB4 
LETTER 
I I , 
NZ,ERR4 
SUBl 
SUB2 
(HL) ,A 

LETTER 
IE' 
NZ,ERR4 
LETTER 
IKI 

NZ,ERR4 
SUB4 
A, (HL) 
CONV2 
A,H 
4739H 
A,L 
4739H 
46D7H 
49BBH 
Z,ERR4 
D,A 
49BBH 
Z,ERR4 
E,A 

BC 
A,E 
SUBJ 
E,A 
A,D 
SUBJ 
D,A 
A,E 
B, 16 
A,D 
AHAA 
BC 

HL 
BC 
B,l6 
HL,TABLEl 
(HL ) 
HL 
Z,OUT 
HL 
LOOP2 
ERR4 
A,(BL) 
BC 
BL 

SUBl 
SUB2 
H,A 
SUBl 
SUB2 
L,.A 

B,O 
16 
C,NOW 
B 
LET 
A,l6 
CONV3 
L,A 
A,B 
CONV3 
H,A 

1Error 

;HL • address 

;DE • ascii of value 
; A • value 

;HL • address 
1Value obtained by PEEK 
; HL • ascii of A 

;Print on screen 

;Print on screen 
;Line feed and return t o EDTASM 
;Subroutine gets two l e tters from 
;input buffer and loads them 
; into DE 

;Subroutine takes two ascii hex 
;digits in DE and returns the 
;value of this number in A 

; Subroutine converts A from ascii 
;number to the number itself 

;Subroutine inputs four letters 
;from buffer and puts the 
;corresponding number in HL 

7Subroutine takes number in A 
;and converts it to ascii form 
;in HL 

Progr11 m contmues 



8E2D ES 01440 CONV3 PUSH HL ;Subroutine converts hex in A to 
8B2E CS 01450 PUSH BC ;ascii in A 
8E2F 212C8C 01460 LD HL,TABLE1+1 
8E32 0610 01470 LD 8,16 
8£34 4F 01480 LD C,A 
8£35 7E 01490 LOOP3 LD A, (HL) 
8836 89 01500 CP c 
8B37 2807 01510 JR Z,OUTl 
8E39 23 01520 INC HL 
8E3A 23 01530 INC BL 
8E3B lOPS 01540 OJNZ LOOP3 
8E3D C38E8D 01550 JP ERR4 
8E40 28 01560 OUT1 DEC HL 
8E41 7E 01570 LD A,(HL) 
8E42 Cl 01580 POP 8C 
8EH El 01590 POP HL 
BEU C9 01600 RET 

01610 
01620 
01630 X ANDY 
01640 
01650 I 

8E45 01660 Yl 
8864 01670 
8864 59 01680 
8865 458E 01690 
8E45 01700 
8E45 21F09C 01710 
8E48 11F95C 01720 
8E48 010713 01730 

01740 
8E4E ED80 01750 
BESO 21F95C 01760 
BE 53 46 01770 LOOP4 
8E54 23 01780 
8E55 7C 01790 
8ES6 FEBO 01800 

Softwan for TR5-80s 

110aDeeaaa"" 
Prof..,..,.... worel ~nc ror llloelel 1 
or llloelel D. P~ -- edith •• lllwpn 
j .. uneatlan. Une l,...ti..Velli.•tl .... 
Bloek move/cop)'/ CIIIata. Gl~ nnc1 
and.,.... II""", m""" mON. 

llloelell (48k, I dlak) $ 71.15 
Moelel D (Mk) $ H.l5 

110llOPallfTm 
Text Cormatt• Cor tu• araateel t., 
Wordlerlbe or any ASCII. fila. u .. 
- bec)CiaCI 1-dwaot w oom mandl to 
ecmtrol marp,., J..Uneau ... , '-Clan, 
apaelnc, pap numbwlnc, .ce. 

Moelell (48k, I chk) $ 31 . 15 
MoCIIID(Mk) $ U . H 

..._.ourr• 
A .. _ ~- m.Uinclt.t IJFOI"AID wltll 
.,....piate Cllll .- eel tine. 
Moelell (41k, 1 ....U 
11oe1e1 a IMkJ 

IIOJU)IIAJL 

$ $1 .15 
$11.15 

Nll nam• and ...,._. from M.Uiaf 
Ult I andi....U lato WorCINrtbe Cll•· 

Moellll (41k, 1 dlek) $ U.H 
Moelal D (Mk) $ U . H 

COIU'L&TS fOUl Lnfta IYn'UI 

WorCINrtbe, Worch.U, Ill aline Lt.t I 

Moelall (48k, 1 dlak) $ 1H.H 
llloCIIID(Mk) $1 • • H 

EOU $ 
ORG y 
DEPB 'Y' 
DEFW Yl 
ORG Yl 
LD HL,9CFOH 
LD DE,BEGIN ;Beginning of buffer 
LD 8C,SIZE ;Temporary size of buffer 

;eventually 10008 larger 
LDIR 
LD HL,8EGIN ;Set top of buffer 
LD 8 , (BL) 
INC BL 
LD A,H 
CP SOB ;Entire aeaory searched PrO<Jrem cont•n..-s 

..-437 

TlliA ••c•• nm8l 
114 Weat Taft 

Sapulpa. OIL 7 4066 
(918) 224·4260 

,... ,.., .. or TD _,.. 

........................•...••... 

So CU' be,...cl t"'*' a~eel "Ciata iMIM 
.. .,....... tllat It ~,.. e new twm -
•automateel tae t.ndJinc procram.• 
D.ortbe, ereate or update any tJPI of tue, 
t'- automate the oaJCI\IIatl ... , l«t and 
report .,_.. of tlw ~. 

$H.U ..............................•.. 
nooa-ourm 

C...te ancl~nc. Hl•llfla or J..t Clift 
.,.W• .., ,._. IDe ...0 prilltw . ....,..,.. 
tl• ill 41$ I< 575. laoJ a.ie JIFOFMII 
prowlelael Cor Clata •trJ Md ....,.... ........ 
aodlll• for lpMCI. ......a plat-- be 
--eel .... tile Y-ul.a Cor 1atpr .,..,... 
llloelell (tlk,l diM) $ 141 . .. 

-YIIAitm 

The ~ tot.ay neatlle Clata iMIM .. ....., 
tor tliiiMoelll 1 or Moelll n. No n•• • 
.,.. AutaaaUe Ullldnc of all Nlaleel 
~~-atl... allow lnatant ratnl... t., 
...._--. type of ~~-·u.... .,.rt~at 
--.; .- pwforme -'all•· 

Software for TRS-80s 

~ roa110oa. 1 

PUCIL PIX - Modify p.....u to ... U t-• - moclfteetl.... Jtaelana. 
cantl'GI ille)' to be the ' key and awl tcheo 
the le/laC toal• to the a.-tteel -k 
IIIey. lave row wwranty . 
Dillk f 14.H 

SPOOLitiL tm - An In-memory print 
;;poillw thit nn In llloelll I Uk or 4lk 
4lk ay.tem, IInder Newdoe• or 
TNa••. P~y relooatabla eoc1e and 
butt•. Butt• al• Ia ua. aalaotecl. A tr,. bee~ apocl• et an 
unballafttllJ low piiee. 
Slk,chk f 24.H 

PIUICT-CINTitAL tm - A utDity COl' 
thliM WIth iiliiirt print.... To MDCI a 
_.,. eoc1e to yow printw, almpiy 
pra. the Clew IIIey and tilt IIWO!Iriale 
lattw IIIey - - 1-t aDCUtl..,. 
A11J aoc1e r..- 1 to 11 mey be _.t. 
MoeleiiCIIIlJ f 24 . H 

SUPUL_,. - ADow you to clabuf anCI 
eat row ......,.,. wtu. 11.. C\ftOt 
emo!Ml. orr- GOAlie and Got ... 
01~ -all. lrMtt IJn.. 
.... dlek 21. 15 

IUPIItPIWIT - Format yow llerdaopJ 
Dltinc to iillt ,.... ,..., wtu. ,.._ 
bat- Un., wlelar mqra, If you 
"'--· •- will tr- o .. ub routlnea 
to mallie dalluainc ..... · 
Sill, dlek f 14. H 

0 NIWD05 II e tr-- of ~t Moellll (48k,2 cJ181U 
Moellld (Mk) 

• 11 .15 . "·" 
•--ru-tl - TUDOS are traelam•a 
of T-'J Car!IOntlan. 
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BESB 280F 01810 JR Z,ERRS 
BESA 78 01820 LD A,8 
BE 58 FEFF 01830 CP OFFH 
BESD 20F4 01840 JR NZ,LOOP4 
BESF 7E 01850 LD A, (HL) 
8E60 FEFF 01860 CP OFFH 
8E62 20EF 01870 JR NZ,LOOP4 
8E64 28 01880 DEC HL 
8E65 221541 01890 LD (4115H) ,HL ;Top of buffer 
8E68 C9 01900 RET 
8E69 21F95C 01910 ERRS LD HL,8EGIN ; Error, so make an empty buffer 
BE6C 221541 01920 LD (4115H) ,HL 
8E6F 36FF 01930 LD (HL) ,OFFH 
8E71 23 01940 INC HL 
8E72 36FF 01950 LD (HL) ,OFFH 
8E74 C9 01960 RET 
8E75 01970 X1 EQU $ 
8861 01980 ORG X 
8861 58 01990 DEF8 'X' 
8862 758E 02000 DEFW X1 
8E75 02010 ORG X1 
8E75 2A1541 02020 LD HL, (4115H) 
BE78 23 02030 INC HL 
8E79 23 02040 INC HL ;End of buffer 
8E7A 37 02050 SCF 
8E78 3F 02060 CCF 
8E7C 11F95C 02070 LD DE,8EGIN 
8E7F ED 52 02080 S8C HL,DE ;Size of buffer 
8E81 ES 02090 PUSH HL 
8E82 ES 02100 PUSH HL 
8E83 21F95C 02110 LD HL,8EGIN 
8E86 11F09C 02120 LD DE,9CFOH 
8E89 C1 02130 POP 8C 
BEBA ED80 02140 LDIR ;Move into high memory 
BEBC 21F09C 02150 LD HL,9CFOH 
BEBF D1 02160 POP DE 
BE90 19 02170 ADD HL,DE ;Top of high memory 
8E91 ES 02180 PUSH HL 
8E92 7C 02190 LD A,H 
8E93 CDlBBE 02200 CALL CONV2 
BE96 7C 02210 LD A,H 
8E97 32C68E 02220 LD (DATA) ,A 
8E9A 7D 02230 LD A,L 
8E98 32C78E 02240 LD (DATA+1),A 
8E9E E1 02250 POP HL 
BE9F 7D 02260 LD A,L 
BEAD CD188E 02270 CALL CONV2 
8EA3 7C 02280 LD A,H 
8EA4 32C88B 02290 LD (DATA+2),A 
8EA7 7D 02300 LD A,L 
BEAB 32C98E 02310 LD (DATA+3),A 
BEAB 21818E 02320 LD HL,TEXT 
BEAE C32B47 02330 JP 4728H 
8E81 28 02340 TEXT DEF8 I (I 
8E82 53 02350 DEF8 IS' 
8E83 54 02360 DEF8 'T' 
8E84 41 02370 DEF8 'A' 
BEBS 52 02380 DEF8 'R' 
8E86 54 02390 DEFB 'T' 
8E87 3D 02400 DEFB '•' 
8E88 58 02410 DEF8 'X' 
8EB9 27 02420 DEFB Ill 
8E8A 39 02430 DEF8 '9' 
8E88 43 02440 DEF8 'C' 
8E8C 46 02450 DEF8 'F' 
BEBD 30 02460 DEFB 'O I 
8E8E 27 02470 DEF8 I II 
8E8F 2C 02480 DEF8 I I , 
BECO 45 02490 DEFB IE' 
8EC1 4E 02500 DEF8 'N' 
8EC2 44 02510 DEF8 'D' 
8EC3 3D 02520 DEFB '=I 
8EC4 58 02530 DEFB 'X' 
8EC5 ' Q7 02540 DEF8 Ill 
8EC6 2A 02550 DATA DEF8 I*' 
8EC7 2A 02560 DEFB I* I 
BECB 2A 02570 DEF8 I* I 
8EC9 2A 02580 DEF8 I* I 
BECA 27 02590 DEF8 Ill 
8EC8 A9 02600 DEFB I) 1 +128 

02610 ; 
02620 : 
02630 ; J Program continues 
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•••••••••••••••••••••••• 
: ACCEL2: Compiler for TRS-80 Disk BASIC . : 
• Comptles selected subset to Z80 machine code in • 
• all four vanable types . compact 1 K run-time com- • 
• ponent controls interpreter to streamline all other • 
• statements and functions . Technique minimises • 
• code expansion without impairing huge speedups • 
• for true double optimisation. Six diagnostic mes- • 
• sages. Lo_cai / Giobal options increase compatibility • 
• wtth subJect programs . Output save to Disk. • 
: instruchons for self-contained SYSTEM tape. • 
• ProfessiOnals note : No royalties on the derived • 

I 

• code' ACCEL2 bnngs your BASIC programs alive. : -"" .. diDo- Ill • 

• lt' s likehav inga100mhzclock~ $88.95 • ,.. - - '" 1101 .....,. froon oor .- ,.., llllC1hc -~ IO!Ct< 00 lllr llodel I II 
IIIII ltll- lWei Ill. Color~ IIIII Pcdol ~ - Ill. 1ft .. .._.. ,_..... Sloocl" ) - ... d ... "*'' ,... -· ...... ~ 
IIBn ....,_ fof ltll lWei I )OGt. II I 24 ... """" S '"'""" - • l ftO IOidohcahool 
~-··*-'ldlll ll~ lw.-,lotr~ lta .... uoo : Developed by Southern Software in England. : 

• now avatlable in US from . . . • 
40 Indo .,. - US. 1611 _, led oo _., SSI . ,,_ Sooo11 <-"' " .,_ 

...... CAll .... ...._ .. ,__ 

e 1 ALLEN GELDER SOFTWARE .,..79 • 

• Box 11721 Main Post Office • 
.: San Francisco. CA 94101 : 

: TRS-80 tm Radio Shack / Tandy Corp. : 

• "" ...... . - _,__,.a --larto ·-• lo -ooout-ol-_ ,......_ Tous m MilS\ ... _._ .... __ ,_..,.,..,_..,-'-'_ 
• '-" ._ 0.. c-'s Clloct. c..bllod CMd ,..,.... Cllocils - l _, to elf¥ 

Y1SA.IMST£11CHUC£-MI n 
• "-...-..nlllc ... at..,_ * Oolooofy.-.... ..-. .. ~ 

.,.. 25 

TtS, 105 bit 1M, bly, TX. 75125 
._...__ .... Solos tooollrnOI 

•••••••••••••••••••••••• TOLL FREE Order Number 1-100-351-1473 
Ttuslllesi41nts 915-597-0673 

WardMagic II 

Complete WORD PROCESSING 
designed specifically for 

The Rad iO Shack TRS-80 Model II Computer 

WO<dlolagoc u · IS • WO<d ProcesSO< desogned specoh

ca lly IO< I he Re<loo Snack TR5-80 MOdel II ComPYter • 

FEATURES INCLUDE: 
•Mailing List/labels Generation 
•Automatic Merging of Mailing Data 
with Text Flies to created " PER· 
SONALIZED" Form letters 

•Automatic wrap-around in text entry 
•Margination, Paging, Complete Cur

sor Movement 
•Complete Editing Commands-lnser· 
lion, Global Substitution, Overwrite, 
etc. 

•Centering, Smooth Right, Left Justify 
•Table of Contents Generation 
•Automatic Page Numbering 
•Variable Form Lengths 
•Underlining 
•Line Numbering 

r~•• • ,.-ot ... ...... ~o-..- er t-eo-.,._ 

........... ......, ._ r•soos a U &.ICf ... .,...,_. ... -.......c' 
~~-..: •, ... ........... tc ....... .., ... J 

CeiOete Syet8ffts @ P.O. Iox 171441 

Sen~. CA t2117 (7141 272·2M1 

250 
PROGRAMS! 

That's how many 
are included in our 
Fall/Winter catalog, 

and are in stock and ready to 
ship. We represent all of the 
major TRS-80 Software Ven
dors (Instant Software, The 
Bottom Shelf, Softslde, 
Small Business Systems 
Group, and many more) -
Over 50 Vendors repre
sented in our product line. 
We believe we have the most 
complete selection of soft
ware for the TRS-80 - all 
priced at manufacturer's 
prices from $7.95 to $99.95. 
Business, home, games, 
education , programmer's 
utilities. COMPLETE pro
gram descriptions. 

SEND FOR OUR FREE " 470 

S5 PAGE CATALOG TODAY! 
MICRO COMPUTER SYSTEMS 

3104 EAST SHADOWLAWN, N.E. 
ATLANTA, GA. 30305 
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02640 1 
02650 1 

8ECC 02660 Jl EQU $ 
8867 02670 ORG J 
8867 4A 02680 DEFB 'J' 
8868 CC8E 02690 DEFW Jl 
8ECC 02700 ORG Jl 
8ECC CDBB49 02710 CALL 49888 ; Next letter 
8ECF CA8E8D 02720 JP Z,ERR4 
8ED2 P'ESS 02730 CP 'U ' 
8ED4 2004 02740 JR NZ,FANCY 
8ED6 CD098E 027SO CALL SUB4 
8ED9 1!!9 02760 JP (BL) 
8EDA CDAF8B 02770 FANCY CALL RETN 
8EDD 210040 02780 LD HL,4000B 1Save bottom of EDTASH 
8EEO 11F099 02790 LD DE,99F08 
8EE3 010003 02800 LD BC,3008 
8EE6 EDBO 02810 LDIR 
8EE8 CD098E 02820 CALL SUB4 
BEEB 31EF99 02830 LD SP,99EF8 ; Put stack elsewhere 
BEEE EB 02840 EX DE,8L 
BEEF 21018F 028SO LP 8L,CLEAN ; Will return here after jump 
8EP'2 ES 02860 PUSH 8L 
8EF3 05 02870 PUSH DE 
8EF4 21368F 02880 LD HL,BASIC ;Put BASIC fixed ROK in position 
8EF7 110040 02890 LD DE,40008 
B!FA 010003 02900 LD BC,3008 
8EFD EDBO 02910 LDIR 
8EFP E1 02920 POP 8L 
8FOO 1!!9 02930 JP (8L) 
8F01 F3 02940 CLEAN DI ;Return bottom of EDTASH t o 40008 
8P02 21F099 029SO LD 8L,99P08 
8P05 110040 02960 LD DE,40008 
8P08 010003 02970 LD BC,300H 
8POB EDBO 02980 LDIR 
8P'OD C3DA46 02990 Jp 46DAH 

03000 I 
03010 I 
03020 I DEBOUNCE ROUTINE FOR BASIC ROM 
03030 1 
03040 1 

8P10 03050 BAS DEB EQU $ 
8P'10 213640 03060 LD HL,l6438 
8Pl3 010138 03070 LD BC, 14337 
8Fl6 1600 03080 LD D,O 
8Fl8 OA 03090 LI LD A, (BC) 
8Fl9 SF 03100 LD E,A 
8FlA AE 03110 XOR (BL) 
8F1B 73 03120 LD (BL),E 
8PlC A3 03130 AND E 
8F1D 2008 03140 JR NZ,HI 
8FlP 14 03150 INC D 
8P20 2C 03160 INC L 
8F21 CBOl 03170 RLC c 
8F23 F2188P 03180 JP P,LI 
8F26 C9 03190 RET 
8F27 SF 03200 HI LD E,A 
8F28 CS 03210 PUSH BC 
8F29 01DFQ4 03220 LD BC , l247 
8F2C CD6000 03230 CALL 96 
8P2P C1 03240 POP BC 
8F30 OA 03250 LD A,(BC) 
8F31 A3 03260 AND E 
8F32 C8 03270 RET z 
8F33 C3PB03 03280 JP 1019 
8F36 03290 BASIC EQU $ 
9236 03300 CONT3 EQU BASIC+300B 

03310 1 
03320 1 
03330 1 TEMPORARY CODE TO PLACE BASIC IN POSITION 
03340 1 
03350 1 

AOOO 03360 ORG OAOOOH 
AOOO 21108F 03370 LD BL,BASDEB 
A003 221640 03380 LD (16406) ,BL 
A006 F3 03390 DI 
A007 210040 03400 LD 8L,4000B 
AOOA 11368P 03410 LD DE,BASIC 
AOOD 010003 03420 LD BC,300H 
AOlO EDBO 03430 LDIR 
A012 C30000 03440 JP 0 
0000 03450 END 
00000 TOTAL ERRORS 
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NEW FROM 
MICRO-SYSTEMSIII 

TRS-80 (l eve I II ) 

STOP PLAYING GAMES ~~~~~s 
Micro-Systems Software Inc. now offel"s you two new, and powerful 

disk backup utilities. superbock and multiback. 
Superbock is the backup program you've always dreamed of. but 

no-one eve!" sold. Superbock will backup any 5 1 / 4" diskette thot will 
work in your TAS.ao• . Anything that will boot-up. we will backup. 
Specifically. this program will scan any diskette created by e1ther the 
1771 or 1791 disk controllel" chips. Aftel" scanning the disk. the prog
ram will then proceed to bock it up with the some format thot it 
currently has. 

• Calculate odds on HORSE RACES w1th ANY COMPU· 
TER using BASIC. 

• SCIENTIFICALLY DERIVED SYSTEM really works. TV 
StatiOn WLKY of LouiSVIlle. Kentucky used th1s sylem 
to pred1ct the odds of the 1980 Kentucky Derby See 
the Wall Street Journal (June 6. 1980) article on 
Horse-Hand1capp10g ThiS system was wnnen and 

Multiback is our new multiple .backup program. It 1s specifically 
designed for smaller software houses. like ourselves. who don't hove 
the giant diskette copying moch1nes. It will make three backups of o 
single disk simultaneously. Simply 1nse!"t the mostel" diskette 1n dnve 
zero. and blanks in drives one. two and ttvee. press entel" and th1s 
program will copy the first disk onto the ethel" three. A reel tJme-ond
effort save~"! 

used by computer experts and IS now be1ng made avatlable to home computer owners Th1s 
method 1s based on stonng data from a large number ol races on a h1gh speed, large scale 
compuler 23 factors taken lrom the " Dally Rac1ng Form .. were then analy;zed by the 
computer to see how they Influenced race resuhs From these 231actors. ten were found to 
be the most v1tal 10 determ1mng w1nners NUMERICAL PROBABILITIES ol each ol these 10 
laclors were then computed and th•s forms the bas1s of th1s REVOLUTIONARY NEW 
PROGRAM 

• SIMPLE TO USE Obta~n " Da•fy Rac1ng Form" the day before the races and answer the 10 
queslrons about each horse Run the program and your computer wdl pnnl out the odds for 
all horses 1n each race COMPUTER POWER grves you the advant.ge' 

• YOU GET I) TRS·80 (Level II) or Apple Cassone 
2) Usllng of BASIC program for use w11h any computer 
3) lnstructrons on how to get the needed data from the " Dally Rac1ng Form .. 
41 Tips on us1ng the odds generated by the program Superbock and multJback both reto1l for S 19. 95. To order. contact us 

at the address below. 5) Sample form to s1mphfy entenng data for each race 

Ill; era 'S.Y.£ rems 
SOPTtll&re·mc ~ 
Specializing in the Tandy Line 

----------AIL COUPOH Olt CAU TODAY----------

3G COMPANY, INC. DEPT. M-80 (503) 357·9889 
RT. 3, BOX 28A, GASTON, OR 97119 
Yes. I want to use my computer lor FUN and PROFIT Please send me ---- programs 
at 519.95 .. ca. 
I need a :J TRS-80 Cassone or iJ Apple Cassone 

Enclosed 1S iJ check or money order :J Master Charge iJ V1sa 

Card No 

NAME --------------·------------------------------

(305) 983-3390 
5846 Funston Street 

Hollywood, FL 33023 
~E~ ------------------------------------------

CITY ===========STATE====ZIP===== 

'TAS · 80 IS o O'odemork r:X Tandy Corp. 
• Doubler 1S o O'odemork r:X Percom Do to Corp 

L------------Now ovo•loble 1n Spon.s/1-----------
START USING YOUR COMPUTER FOR 

FUN and PROFIT! 

LNW 
Expansion 
Interfaces 

fht' L\"" S\Strm [kpan~IOn u fft'n OOt' of tht' bn.t altt'rnal •u ·"• 
t o th t' Rad•o Shl!l('k .ntrthl('t' , and n o-. "1th ill complt>l€" k•t 
from rO~IPl"TEX I I \ t'\ t•n bt'llf'r w .. studwd tht' I.C marbt 
for t hn>t> mont h' lind »u•ugt-d t ht' r<nol uf pm~:urrmc rvmpo· 
nt"nh fur t h .. L:\' \\ board \\ .. found that b~ -.hopp•nc for t h r 
b-t pn~ from .,, .. , 10 \t'ndon.. rht' L:"W board could bt
b....,mbkod for ;.n a\t•ra'" parU coM of S 2$3 00 not tncludml 
•Jupp1ng rtr.t C'O\tPl"TF.X -...n~ ... )UU IIMt' and monr~ b ~ 
ufft>tlnl 111 complt'l t' L \: \\ 'Y"'It'm t''l( panSion k11 for S 2 ..19 00 
C~' RA:\1 and Ca~._..u .. R .. la~ ) \\r t'\'" " 1n<'lud" all I C 
So<-kf-t, '\vt onh '' th .. t. \:WJC0~1P l ' n::x t'X pan~on •ntrr· 
fa<'t' bt-ttrr rlrlfnC'illlh . -.... .. \ .. mad .. 11 l h t> bt"'l TRS80um•) 
.. '\:pal'l•Wn mt•rrac"f' b' dt-~tmnt and b-.•ldmt :. C'USlol"l'l rab• · 
nt-1 for II ·TRS80 -~. tn.dcmart o r Tandy Corp 

Tht CPT Cabaneu for rhe lNW .ntcrbc~ s ar ~ mildc o r quahty 
blh."h wood . .:ustom (mashed 1n • h-"1 waJnut .:olor then 
rnmmed ~round t h~ fro nt hy •lum1num m old•n& T"'o .. :ab•· 
ntiS art avaalahk 

"Jlw CPTIOOO cabinet wdl hotd tht LNW 8-oird . and power 
supphts for hoth keyboard .. nd lhC' LNW system ~xpaQ.SK)n 
Mu.surtmenn I S'' wide ' () \ •" dtcp • llii\,"tall .... $8!.95 

"Jlw C.PT2000 c.llbinet h;,s .. u o r lht futures or I he ('Pl 1000 
hur w1JI ho ld ur to t wo dask dnvn. powt-r supphcs. and even 
h as .. ~o:ut out for .. muff an ran The CPT ~000 ha.s I removc:abk 
hont panel thai comes wath ~.·utouiS for I or ~ diSk dnvc.s or 
with no t.'Utouu The CPT~OOO mnsurcs I S'\ " w1dt x 13'4'' 
d eep .. 3., .. rail .. . ........ ....... sn.ts 
LNW Syslem f.llipanswn Kat 

1 A.sscmhled 1 
CPT I 000 C ab1nct 
CPT ~OOO Cabm~t 
LNW System Expans1on Board 
T l f RaU)() Shad:' Transformer fo r LNW 
Key board to F 1/ F Cable 
Nufr1n Fan for CPT ~000 

l lnd1Y1dual componcniS 4'~aa.lablt 41SOI 

S 24t.OO 
349.00 
19.9$ 
t9.9S 
61.00 
21.9$ 
19.9$ 
14.9$ 

C0\1Pl Tt: \ H'\lt''tltt>d all mlll,or di)k drl\t') l\ allabl"' u n th t' 

::::t~ pt'~~~:n~~k!~C'.~~~:~ ;.:;~~,.(~' ~06 ~~flt>~h.- ~:,~t'p:r~ 
tht'lr Spt'C'I,IC'It tOn!!. o.nd rntur~ and V.' t' thmk you 'll agrt't' that 
l ht' Tandon T.\1100 Sf.rlt"l> or Otsk Om·ft Iff' lhf' btSI au•lab lt' 

Tando n 1S the lcadma d es1.1ner and suppher o r rcad /wttte 
heads for m o st o1her diSk dn Ye manufacturers 
T ra.:k to Track 0.\::cess h mc o r s milliseconds 
No head load hme rcquU"ed . most o r hers take 35 M S 
Read 1 wnte hnd auannteed for 20.000 hours 
Quaeter than most other d iSk dnves 
Fn-st suc~:HSful ma nufacturer or double huded dn..,es 

Moclot Doocriplion - Price Wilh Supply 
c.. 

Tlol l()().l 40 Track Smale Huded $225.00 
Tlol l ()().~ 40 Tr1ck Oou~le Huded 3%S.OO 
TN I 00-3 80 Tratk Smale Huded 375.00 
TN IQ0.4 80 Trotk Oouhle Huded 475.00 
All aboYe dnn·s w&.ll opcnt~ smal~ o r dou.ble densll y 
Fo r thost ttut st tU ansasl o n MPI and Shul'r1 

$299.9$ 
3t9.9S 
449.00 
$49.00 

a..c Unit With Supply 

NPIB51 -40 Trat k Su>ai< H'"'ded $275.00 
MPIB~ ~~0 T r<~ck Oouhle Stdt-d 375c.OO 
Shua:an SA4()()..J ~ Tr-.d: StnaJc S1ded 255c.OO 
Compu~x carrie-s or can supply most any 
TRS80 Syst.om or ~rip"'-'rals. (Call for quot~) 

VARIOUS OTHER SPECIALS~ 
=-:ovation I Cot Mod•m . . . ... . . . S 179.00 
Vorbatim 1 Scotch disk•tt•s (Box 10) ... 24.95 
16 K KAM Chipo ....... ....... 8 I 54 .95 
lucho Shock Systoms: 

c.. 
349.00 
449.00 
329.00 

Lovol II · 16K RAM. . . . . . . . S 700.00 
Lovol II · 4 K RAM. . ... S9S .OO 
Model II • 64K Syst.om . . . . 3,500.00 
OK ExpanSion lnterfac:o . . . . . .. S 259.r.O 
16K Exp1nsion l nt.orrac• (our RAM) ... 339.00 
32K Exp1n510n lnterfac• (our RAM ) . .. 419.00 
Sortwa"': 
:-.l•wdos 80 .. 
Oosplus . 
Electri< P•n<ll(model I diSk) . 
Elrc:tri< Ponri l(modtl I <a5S<'tt•l · 

.... $ 149.00 
.. 99.95 

. s 150.00 
. 100.00 

All products sold by COMPl!TEX are I 00% guaranteed ror 90 days. A I year I 00% guarantee 
"a~ailab l~ on all or our hardware ror an additional IOo/o or the itPmS purchase price. 

Centronics 737 
rur tht> fln.t llmt- t'\t'r, I JUt' lt'tl t'r ~Uaht~ prLnllnl for undt'r 
$-MOO Compillrf' qu,.ll t~. ft' llllurf>' and o ut prtC~ "'' thmk 
~ ou 'll agrPt- th"l tht• 737 prmtf' r from C0.\1Pl'TE' 
unbt>aUblf' 
fEATURES 
Fan foid , lcttcrhud 1nd roll f«d paper 
TRUE UNDERLIN ING CAPABILITI ES 
Subscn pt and superscnpt pnnhna 
Fur 80 C PS t proporho nal) and SO C'PS f monosplt.'Cd) 
True de:sccndln&lower caSt 
Rl&hl maratn JUSIIh catton 
Opttonal foretan C'huact~r stU 
N-.9 dot main• or 7•8 d ot mill Ifill 
Expanded pnnt -10 CPI and 16 7 C PI 
8'duecttOnal Sltpptr motor 
80 or 131 ~o:olumn pnnlln& 
Br st o r all is tbe pnce . . . . . . . . . . ... $ 7$0.00 

\ ' ISA/Mastt>r Card accepted(add 4o/o to total) ALL ORDERS SHIPPED WITHIN 6 DAYS OF ORDER 
SHIPPING -L'PS insured(call ror rate) Pen;onal chPcks held 2 wt>eks prior to shippin~. 

C.O. D.'s (may require 10% down) 177 10 Herit 
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The program capltallzea auto
matically unless you add lower
case. The first letter of each 
sentence and the word I are 
always capitalized. Other char
acters will be printed in lower
case unless they are entered 
with SHIFT. The computer 
begins a sentence when it rec
ognizes a period or question 
mark followed by two spaces. 

TAB Indicates the beginning 
of a new paragraph. TAB should 
not be used to jump from col
umn to column if you Intend to 
print with TYPE. 

M2 and TYPE can be used to 
create titles and section head
Ings. Enter a title by typing I, the 
title, and another I . The title will 
be centered. Since most titles 

9236 
8C4F 
8B90 
734A 
734A 80 
8B90 
8B90 00 
8B91 0000 
717B 
717B 18 
731A 
731A C3 
731B 3692 
9236 
9236 B7 
9237 CA1746 
923A F5 
923B 3A6592 
923E FEOl 
9240 2BOC 
9242 Fl 
9243 FE61 
9245 3806 
9247 FE7B 
9249 3002 
924B 0620 
9240 C9 
924E Fl 
924F FE7B 
9251 30PA 
9253 FE61 
9255 3803 
9257 0620 

00100 
00110 
00120 
00130 
00140 
00150 
00160 
00170 
00180 
00190 
00200 
00210 
00220 
00230 
00240 
00250 
00260 
00270 
00280 
00290 
00300 
00310 
00320 
00330 
00340 
00350 
00360 
00370 
00380 
00390 
00400 
00410 
00420 
00430 
00440 
00450 
00460 
00470 
00480 
00490 
00500 
00510 
00520 
00530 
00540 
00550 
00560 
00570 
00580 
00590 

consist of capital letters, the 
computer will print UN SHIFTED 
letters as capitals and SHIFTED 
letters In lowercase unless you 
add the lowercase modification. 

The characters H Inserted in· 
to the buffer alone are used to 
print a blank line. 

For housekeeping reasons, 
the computer will not print initial 
spaces on a line. It can be made 
to jump to the middle of a line by 
entering a tab and then continu
Ing with the appropriate number 
of spaces. 

Several printing parameters 
can be changed using POKE. A 
detailed list of printing param
eters is giYen in Table 1. The 
number of characters on a line. 
the size of the left margin, and 

the paragraph Indentation can 
be chosen at will. The computer 
can be made to single spaca or 
double space, it will add an ad
ditional line between para
graphs if desired, and it can be 
made to print lilies using wide 
characters If your printer has 
that ability. 

The program will work with 
printers as narrow as Radio 
Shack's 32 column wide Quick 
Printer II. Obviously, a wider 
printer is preferable. 

Making the Modification 

To modify the assembler, 
follow the Instructions at the 
end of this article. The modifi
cation proceeds In stages. First 
EDTASM Is placed on disk using 

a famous trick. Next It Is giYen 
the ability to assemble directly 
Into memory; this step requires 
a tedious entry of code by hand. 
From then on, the assembler Is 
used to modify Itself. Modifica
tion becomes easier and easier 
as the assembler changes. 

There are two versions of ED
TASM, 1.1 and 1.2. If you own 
version 1.2, pay close attention 
to the comments which begin 
sections three, four, and five; 
they describe a small number of 
changes you must make In the 
listed code. 

Other comment lines Inter
spersed throughout the code de
sert be changes you may wish to 
make In startup mode, printer 

contmuous to pa~ 250 

Program Listing 6. EDTASM 6 

INSTRUCTIONS(A) : Run EDTASM5 . The code below converts the assembler 
to lower cas e for readers who have installed Radio Shack's lower 
case modification. This code will work with most other lower 
case modifications; rewrite it if necessary. If you do not have 

1 a lower case modification, go to the next set of instructions. 
When the code below is in place, the keyboard will work 

exactly as it works under Radio Shack's BASIC software. EDTASM 
will power up in upper case mode. To convert back and worth 
between this mode and regular typewriter mode, press SHIFT-ZERO. 

The automatic capitalization feature of TYPE is intended 
for those without lowercase. If you make the lower case modifi
cation, TYPE will print exactly what is on the screen. 

LOWER CASE 

I 
CONT3 
HERE 
OHH 

NOS 
REGULA 

EQU 
EOU 
EOU 
ORG 
DEFB 
ORG 
DEFB 
DEFW 
ORG 
DEFB 
ORG 
DEFB 
DEFW 
ORG 
OR 
JP 
PUSH 
LD 
CP 
JR 
POP 
CP 
JR 
CP 
JR 
SUB 
RET 
POP 
CP 
JR 
CP 
JR 
SUB 

9236H 
8C4FH 
8B90H 
734AH 
SOH 
ORR 
0 
0 
717BH 
18R 
731AH 
OC3H 
CONT3 
CONT3 
A 
Z,4617H 
AF 
A, (LOWER) 
1 
Z,REGULA 
AF 
61R 
C,NOS 
7BH 
NC,NOS 
20H 

AF 
7BH 
NC,NOS 
61H 
C,NOSl 
20H 

;Keyboard accept all letters 

;Cancel "Method" case control 

;Modify screen routine to print 
;exactly what is received 
;Modify keyboard 

;Code replaced by JP 

;Keyboard mo(le 

;Shifted letter 

;Shifted letter 

Program contmu~s 
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M·BD 
Tho 11-10 OCTCWOIIT lo o oirn
ple to uae Interface for the t 
TM-10 COMPUTUI. You .., ' -···---· ...... I u:ternel ~Each output uMt a rMd ' 

relay end MCh Wlput en opto-iaolator to e~trk:alty 'I 
iool ... your TRS.aG. 

CONTROL BOX 
One Of' more control..,_ c.n be CCM"W"teCted to-'...,.,. t 
intert.ce comector or the ICt'Mitl printet COIW'*:tor. 

A.SUMBl..lD IIIU .. Nl:D·IN 6 TESTED 

\Joo your T!IS-10. end ... M-10-box to II'OV""'
-vv..W.VO-othomoOfin..,..-Sooodbour ' 

- opplicotion - oodoy. 

!ec~ OCTOI'OIIT lo 1 

Mtppe• cCM~tpletety ' 
aaaeMblecl, teate• I 
- INCLUOfl .. • ..,, .. _tetu-

ble, oUL-..... -. . .......,. 

MUU.I!N COMP\IT'IIIIIttiiODUCT • . IOX 1214,. HAYWARD. CA ..... 
OR I'HOHE I4 1 &i1'13-21M. 111SA/MAS1'"EIICHMGE ACCEI'Tm. 

INCI.UDE S 1 .!10 FOil-& HAHOUNG. CAlFOINA AfSIDENTS ADO TAX. 

THIS YEAR 
CP/1ios 

FOR THE TRS MODEL II 
MASTER TAX- Professional tax preparation program. Prepares sched
ules A, B. C, D, E, F, G, RIRP. SE, TC, ES and loons 2106, 2119, 2210, 
~. 3903, 2441 , 4625, <4726, 4797, 4972, 5695and 6251. Printing can be 
on readily available. pre-printed continuous loons, on overlays, or on com
puter generated, IRS approved loons. Maintains dient history files and is 
Interactive with CPAids GENERAL LEDGER II (see below) .. .. 11851$30 
Annual Update Fee ... . .. ... . . . .. .. .. .. .. . . . ... .. ..... .... . .. 1350 

GENERAL LEDGER 1- Designed for CPA's. 
Stores complete 12 month detailed history of 
transactions. Generates financial statements, 
depreciation, loan amortizations, journals, 
trial balances, statements of changes in finan
dal position, and compilation letters. Includes 
payroll system with automatic posting to gen
eral ledQer. Prints payroll register, W2's and 
payroll Checks ................... S.t501S30 

Runs with widely accepted CP/M operating 
system 

Distributed by 

Llfebo•t Assocl•t•• 
1651 Third Avenue, New York, N.Y. 10028 
0 (212) 860-0300 0 Telex: 220501 

TRS·80 

BASIC PLUS 
ZBASIC. SIMUTEK·s BASIC COMPILER 

The lollowiny aASIC PROGRAM, wrinen on the TRS-80. was 
compiled using MICROSOFT'S BASIC COMPILER and SIMUTEK'S 
BASIC COMPILER. We tee/ the results speak tor themselves' 

111 ' SPEED TEST 
SII'IJTEJ< ZM;IC IDI'ILER VS. "ICIIlSFT altPILER 

lS Q.S:PROOil. •HIT A I£Y liD IE.AIY 10 START TEST"; 
21 I .. II«EY$: IFI~ rnEM2IEUIFIJtZ•1 TOll: 
FIIII•15SIT'Ot63831fiii~L 191 :PIIIITPEB<<X>; :lOll 
31 Rm~TOt27:FOR'f4TDi7:9ET<X, Y> :tOTY, X 
: Fmi-12711EI EP-1 UtJR\'-4 If lEI EP-1 :IIESET<X, Y) 
:IOTY,X:Ftm•llUl-:CDU~NEITl.Z 
41 QS:PIOO"fiNI9£D WITH PIIDAt TEST•;:Sfllt 
1• ETU!If 

BASIC,PROGIIAM SIZ~ 328 anas 
~RAM RUN: 22 Mlnutft, 37 Seconda 

Mlcroeott Slrnutek 

Compiled Size· 
Compile Time· 
Program Run: 

10057 Byles 
14 Mmutes 

17 Min 04 Sec 
48K 1 DISk 

$195.00 

1228 Bytes 
0 75 Seconds 
1 Min 46 Sec 

System Req: 
Price: 

16K LV II or 32-48K D1sk 
Tape $99 00. D1sk $129 00 

ZBASIC is an " Interactive Compiler" Th1s means it 1S res1dent while 
you write your basic programs. You may compile your program and 
run it or save it. w1thout destroying your res1dent bas1c program' In 
fact. 1ump1ng back and forth between your compiled program and 
your basic program is one of 11's best features' 

Simutek's compiler allows sav1ng your " compiled" programs to tape 
or d isk . Programs may then be loaded by use of the system 
command lor tape. or as a / CMD file from DOS Th1s makes 1t 
extremely hard lor people to "pirate" your programs. 

Best of all. Simutek does not charge roya1t1es on programs you sell 
that are compiled with ZBASIC' (MICrosoft charges 1 0% or $200 a 
year') 

Why use a compliCated "A9Sembler" to wrtte machme language 
programs when you can wrtte them in ZBASIC? 

a- of the IN8k: _........_ IMippottM bJ ZIIASIC: 
FOR NEXT STEP IF THEN ELSE PEEK 

SE T RESET POINT CHRS RANDOM AND 1 I POKE 

DATA READ RESTORE END GOTO GOSUB CLS 

INPUT INKEYS LET STOP OUT INP RETURN 

PRINT LPRINT PRINT(<il USA SGN INT ASS 

SOR LEN ASC VAL 

INT MATH + - . I AND OR SOR 

llodell TRS·80 (or PIIC·80) Only 
zaASIC T81M Version: 18K Level II TRS-80 
zaASIC Dlak v .... lon: 32 or 48K 1 Dlek Sya. 
ZBASIC .. nu.l Only: 

Credll Card or C 0 D Call Toll Free: (800) 528·1148 
0< send check or money O<der to 

s.m .... 19 

C .. IIU 
P 0 Box 13687 Tucson. AZ 85732 (602) 886-5880 
tC 0 D Ava•labte $3 00 Extra} 
TAS·80 IS a TM of Radoo Shack. a Ta.1dy Corp 

ON GOTO 
ON GOSUB 
ON GOSUB 
ON GOSUB 

.88.00 
.128.00 
.28.00 
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9259 C9 
925A FE58 
925C 30EF 
92SE FE41 
9260 3SE8 
9262 C620 
9264 C9 
9265 00 
9266 
sese 
sese 6692 
9266 
9266 FS 
9267 7A 
926S FE04 
926A 2016 
926C 7B 
9260 FEOl 
926F 2011 
9271 3AS03S 
9274 FEOl 
9276 200A 
9278 3A6S92 
9278 EEOl 
9270 326592 
9280 Fl 
92Sl C9 
92S2 Fl 
9283 C30AH 

92S6 
72M 
72M C3 
72AB S692 
92S6 
92S6 3A2793 
92S9 87 
92SA F5 
92S8 2Sl6 
92SD 3A2S93 
9290 FEOl 
9292 2SOF 
9294 3E0l 
9296 322S93 
9299 D3ES 

9298 3E77 
9290 D3E9 

929F 3EA4 
92Al D3EA 

00600 
00610 
00620 
00630 
00640 
00650 
00660 
00670 
006SO 
00690 
00700 
00710 
00720 
00730 
00740 
00750 
00760 
00770 
007SO 
00790 
oosoo 
OOS10 
00820 
00830 
00840 
00850 
00860 
00870 
00880 
00890 
00900 
00910 
00920 
00930 
00940 
009SO 
00960 
009SO 
00990 
01000 
01010 
01020 
01030 
01040 
01050 
01060 
01070 
01080 
01090 
01100 
01110 
01120 
01130 
01140 
01150 
01160 
01170 
01180 
01190 
01200 
01210 
01220 
01230 
01240 
01250 
01260 
01270 
012SO 
01290 
01300 
01310 
01320 
01330 
01340 
01350 
01360 
01370 
013SO 
01390 
01400 
01410 
01420 

RET 
NOS! CP 58H ;Unshifted letter 

.JR NC,NOS 
CP 41H 
.JR C,NOS 
ADD A,20H 
RET 

LOWER 
KEY 

DEF8 
EQU 

0 ;Keyboard mode 
$ 

ORG 
DEFW 
ORG 
PUSH 
LD 
CP 
.JR 
LD 
CP 
.JR 
LD 
CP 
.JR 
LD 
XOR 
LD 
POP 
RET 

HERE+ODH 
ltEY 
KEY 
AF 
A,D 
4 
NZ,NOC 
A,E 
1 
NZ,NOC 
A, (3880H) 
1 
NZ,NOC 
A, (LOWER) 
1 
(LOWER) ,A 
AF 

;Immediately after debounce 
;see if shift-zero is pressed 
;if so, change keyboard 

;Zero key 

;Shift 

NOC POP AF 
.JP 440AH 

INSTRUCTIONS(B): The code below forms a new printer driver. 
When the driver is in place, you may use both serial and parallel 
printers. To convert to the serial printer, POKE 9327,01. 
To convert back to the parallel printer, POlE 9327,00. 

The IN and OUT commands in the program refer to the serial 
; printer. If you do not have a aerial printer, keep these 

Since printers differ, you may have to make some changes 
in the code. Read the comments sprinkled throughout the text. 

When using this driver, you may press the BREAK key at any 
time to stop printing and retur n t o EDTASM. The printer can 

; type a ny desired number of lines per page. As written, the 
printer will type continuously. To change the number of lines 
per page, POKE 932A with the new number of lines (in hex). 

' 

The printer will then print this number of lines, skip to the 
next page, and resume printing there. It is assumed that the 
total number of possible lines on a page is 66; this number too 
can be changed by poking 9328 with the new number (in hex). 
To reset the line counter at 0 (top of form), POKE 9329 with 00. 
Finally, it is possible to pause at the end of each page if 
you are typing on single sheets . To do so, POKE 932C with 01. 
Continuous printing without these pauses can be resumed by 
poking 932C with 00. 

SERIAL PRINTER DRIVER 

PRINT EQU CONT3+50H 
ORG 72AAH 
DEF8 OC3H 
DEFW PRINT 
ORG PRINT 
LD A,(PTYPE) 
OR A 
PUSH AF 
.JR Z,AROUND 

SERIAL LD A,(INIT) ;Already initialized? 
CP 1 
.JR Z,AROUND 
LD A,l ;If not, i nitialize 
LD (INIT),A 
OUT (OEBH),A ;Reset RS-232-C 

The next instruction sets the transmission rate at 1200 baud. 
Use 55H for 300 baud and 66H for 600 baud. Consult the RS-232 

; manual for other values. 
LD A,77H ;1200 baud 
OUT (OE9R),A 

The next instruction selects even parity, one 
word length seven. Consult the RS-232 manual 

LD A,OA4H 
OUT (OEAH) ,A 

stop bit, and 
for other values. 

Program contmues 
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92A3 Fl 
92A4 COFA92 
92A7 FEOD 
92A9 co 

92AA 1805 
92AC OEOA 
92AE CDFA92 
9281 3A2A93 
9284 47 
9285 3A2993 
92811 3C 
9289 322993 
928C JJ8 
9280 CO 
928E 3A2893 
92Cl 90 
92C2 87 
92C3 280F 
92C5 47 
92C6 OEOD 
92C8 CDFA92 

92C8 1805 
92CD OEOA 
92CF CDFA92 
9202 10F2 
9204 3EOO 
9206 322993 
9209 3A2C93 
92DC FEOl 
920E CO 
920F 3A4038 
92E2 FE04 
92E4 CAOA46 
92E7 FEOl 
92E9 C8 
92EA FE80 
92EC C8 
92EO 18FO 
92EF F5 
92FO 3~4038 
92F3 FE04 
92F5 CAOA46 
92F8 Fl 
92F9 C9 
92FA 3A2793 
92FO 87 
92FE 2816 
9300 0.8EA 
9302 CB77 
9304 COEF92 
9307 28Fl 

9309 D8E8 
9308 C877 
9300 COEF92 
9310 20F7 
9312 79 
9313 D3EB 
9315 C9 
9316 3AE837 
9319 E6FO 
9318 FE30 
9310 COEF92 
9320 20F4 
9322 79 
9323 32E837 
9326 C9 

9327 01 
9328 00 
9329 00 
932A 42 
9328 42 
932C 00 
9320 

01430 AROUND POP AF 
01440 CALL OUTPUT 
01450 CP 13 ,carriage return 
01460 RET NZ 
01470 : Replace the next co.aand with MOP, NOP if y9ur printer do•• 
01480 ; not issue autoaatic line feeds after carriage returns. 
Ql490 JR AR3 
01500 LO C,lO 
01510 CALL OUTPUT 

JLine feed 

01520 AR3 LO A,(PAGE) 
01530 LO B,A 
01540 LD A,(LINEl) 
01550 INC A 
01560 LD (LINBl),A 
01570 CP B 
01580 RET NZ 
01590 LO A,(TOTAL) 
01600 SUB B 
01610 OR A 
01620 JR Z,AR4 
01630 LO 8,A 
01640 AR5 LO C,l3 
01650 CALL OUTPUT 
01660 1 ~eplace the next co.aand with NOP, NOP if your printer does 
01670 1 not issue autoaatic line feeds after .carriage returns. 
01680 JR AR6 
01690 LO C,lO 
01700 CALL OUTPUT 
01710 ~6 DJNI AR5 
01720 AR4 LO A,O 
01730 LD (LINEl),A 
01740 LD A,(PAUSE) 
01750 CP 1 . 
01760 RET NZ 
01770 AR7 LD A,(3840H) 
01780 CP 4 . ;Break 
01790 JP Z,460AH 
01800 CP 1 :Enter 
01810 RET Z 
01820 CP 128 JSpace 
01830 RET Z 
01840 JR AR7 
01850 BREAK PUSH AF 
01860 LO A,(3840H) 
01870 CP 4 
01880 JP Z,46DAH 
01890 POP AF 
01900 RET 
01910 OUTPUT LD A,(PTYPE) 
01920 OR A 
01930 JR Z,PARALL 
01940 IN A,(OEAR) 1Trans•itter holding register 
01950 BIT 6,A 
01960 CALL BREAK 
01970 JR Z,OUTPUT 
01980 : The next four instruction• provide a handshake with the printer. 
01990 : If ypu do not have handshake capability, replace th .. with 
02000 : nine NOP's. You aay want to look at a different status bitJ 
02010 J consult the manual if so. 
02020 AR2 IN A,(OE88) 
02030 BIT 6,A 
02040 CALL BREAK 
02050 JR NZ,AR2 
02060 LD A, C 
02070 OUT (OEB8),A 
02080 RET 
02090 PARALL LD 
02100 AND 
02110 CP 
02120 CALL 
02130 JR 
02140 LD 
02150 LO 
02160 RET 

A, (37E8H) 
OFOH 
308 
BREAK 
NZ,PARALL 
A,C 
(37£88) ,A 

JPrinter ready? 

02170 1 Replace the next value by zero if you do not have a aerial 
02180 1 printer or if you want to power up in paralle~ printer aode. 
02190 PTYPE DEFB 01 
02200 INIT OEFB 0 
02210 LINEl OEFB 0 
02220 PAGE OEF8 66 
02230 TOTAL OEF8 66 
02240 PAUSE DEF8 0 
02250 CONT4 EOU CONT3+0F7H ProtJrem contirtws 
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02260 1 
02270 1 
02280 1 INSTRUCTIONS(C): It is possible to use both cassettes with 
02290 1 EDTABM. When the asseabler powers up, the first cassette 
02300 1 will be selected. Issue POKE 37E4,01 to select the second 
02310 1 cassette and POKE 37E4,00 to reaelect the first. There will be 
02320 1 an audible click froa the cassette select relay when the aaaeabler 
02330 1 powers up. If you seldoa use the cassettes and the click 
02340 1 annoys you, poke 00 into locations 73BA, 7388, and 73BC nov. 
02350 1 It will still be possible to use the cassettes, but you 
02360 1 auat then POKE 37E4 with the appropriate value before doing so. 
02370 1 
02380 1 
02390 1 INSTRUCTIONS(D) : The asaeabler can asaeable directly into 
02400 1 any aeaory location between AOOOH and BPPPH. If you have 48K 
02410 1 of ... ory, the last 161 have been protected froa EDTASM. But 
02420 1 if you want to asseable directly into this area too (and so 
02430 7 anywhere froa AOOOH to PPPPH), then POKE 8AB9,PP nov. 
02440 1 
02450 1 
02460 1 INSTRUCTIONS(£): Finally, POKE 75£1,32 nov to convert the 
02470 1 startup aesaage from •version 1.1• to •version 2.1• (respectively 
02480 ; •version 1.2• to •version 2.2•). 
02490 1 Aaaeable the above text to a .. ory. If you are going to 
02500 1 add the TYPE coaaand, issue 
02510 1 DUMP EDTASM6/CMD (START-X'7000',BND-X 1 932D',TRA•X'8A00 1 ). 

02520 1 If you are going to atop here, POlE 8ABl,OO and POlE 8AB2,00 
02530 : to protect the aaaeabler from asaeabling code on top of itself. 
02540 1 Then POlE 7397,7P to enlarge the text buffer, and POlE 8E4D,23 
02550 1 to aodify SIIE accordingly. Issue the coaaand Ml if you want 
02560 1 EDTABM to power up in keyboard entry aode one (and MO or M2 
02570 1 for other entry aodes). Finally, if you added the lover case 
02580 1 aodification, put the asseabler in the aode in which you wish 
02590 1 it to power up. Issue the coaaand 
02600 1 DUMP EDTASM6/CKD (START-X'7000',BND-X 1 932D',TRA•X'8A00'). 

0000 02610 END 
00000 TOTAL ERRORS 

9320 
8BAF 
8D8A 
8D8E 
8820 
9286 
760C 
760C 2093 
9320 
9320 £5 
932E OS 
932F C5 
9330 P5 
9331 CDBBU 
9334 FE59 
9336 280A 
9338 CDAP8B 
9338 Pl 
933C Cl 
9330 Dl 

Program Listing 7. EDTASM 7 

INSTRUCTIONS : Run EDTASM6. If you stopped after the last 
aodifications and later decided to add the TYPE co.-and, issue 
the comaands POKE 8AB1,18 and POlE 8AB2,BO to allow assembly 
anywhere in memory, issue POlE 4114,6P and POlE 7392,6F to 
restrict the size of the edit buffer, and issue POlE 8E4D,l3 
to aodify SIZE accordingly. 

Enter the code below and aaaeable it to aeaory. Then enter 
DUMP EDTASM7/CMD (START•X'7000',END-X'95Dl',TRA• X'8A00'). 

Do not use the TYPE comaand of EDTASM7; it will crash the 
system. 

Since printers 
instructions below. 
coaaent linea: read 

differ, you aay have to change a few 
These instructions are preceded by 

all such linea carefully. 

CODE TO DETECT TYPE COMMAND 

00100 
00110 
00120 
00130 
00140 
00150 
00160 1 
00170 
00180 
00190 1 
00200 
00210 
00220 
00230 
00240 
00250 
00260 
00270 
00280 
00290 
00300 
00310 
00320 
00330 
00340 
00350 
00360 
00370 
00380 
00390 
00400 
00410 
00420 
00430 
00440 
00450 
00460 
00470 

1 
C0tr1'4 
RETN 
LETTER 
BRR4 
CONT 
PRINT 

EQU 
EQU 
BQU 
EQU 
BQU 
EQU 
ORG 
DEPW 
ORG 
POSH 
PUSH 
PUSH 
PUSH 
CALL 
CP 
JR 
CALL 
POP 
POP 
POP 

93208 
8BAFH 
8D8AH 
8D8EH 
8B20H 
92868 
760CH 
CONT4 
CONT4 
HL 
DE 
BC 
AF 
49888 
'Y' 
J,TYPEl 
RETN 
AF 
BC 
DE 

;Next letter 

;Replace letter 
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Profes.,onal software TRS·80® MODEL II 

BASIC CROSS REFERENCE 
• FINO WHERE AMES ARE UStO FAST• 
• CAN YOU DELETE THAT LINE' FINO OUT' 
e DO YOU HAVE OEAO COOING! 
• WANT A NICE PROGRAM LISTING WITH 

DATE & TIM( IN HEADING 

e SAVE HOURS• 
e PARALLEUSERIAL PRINTERS 
e SEVERAL OPTIONS 
e b{8 LPI VARIABU 

LINE WIDTH & PAGE DEPTH 

NOW AVAILABLE' o/218 

$59.99 
+SJOO 
POSTAGE & 

HANDLING 

DOCUMENTATION ONLY STOOO 
DEDUCTIBLE ON PURCHASE 

DISK SORT • YOU DON'T HAVE TO BE A PROGRAMMER TO USE II' 
e MENU DRIVEN 

e RANDOM FILES 
• CHAINS TO SYSHM 

e tASY TO USE • EASY TO INSERT INTO 

e FAST• JOB STREAM FOR $69.99 +SJOO 
POSTAGE & 
HANDLING e SPECS SAVED NON-STOP RUNNING! 

DOCUMENTATIO 0 LY STOOO 

O R BASIC PROGRAMS ON DISK 
DEDUCTIBLE 0 PURCHASE 

BASIC COMPILER 
e TRSDOS•tBASIC COMPATIBlt ' e EASY TO USl 

• WRITTEN BY MICROSOFT llsu s~ 
+ SSOO POSTAGE & 

e FASTER THAN BASIC BY UP TO e AUGMEN TED WITH OUR $350.00 HANDLING 
30 TIMES DOCUMENTATION 

' TRS-ao"' & ' TRSDOS"' ARE REGISTERED GOOD·LYDDON DATA SYSTEMS 
5486 RIVERSIDE DR., CHINO, CA. 91710 MASTER CHARGE or VISA accepted. TRADEMII RKS O F TANDY CORP 

~~~j~~R~~~'~"' 
PO Box 839 / No. Holly....,ood. Ca.. 91603 1213171>4-3131 

YOUT TRS-ao• and Lin• Printer- IV or Cent:r-onic-1 737 
c:.n e.a•ily produc:10 dorum.nt;ation with this t:yp•••t look, All you need is 
PROP, Notiu how the l•tt•rs (not just the words! on •.ac:h lin• h.av• been 
•v•nly sp.ac:wd, r•sulting in ;a prof•s•ion&l, r.ath•r than .a c:omput•ri nd .appe.ar.anc•. 

If you havl! b••n looking for an IEM•-lik• EDITOR ;and 
WORD PROCESSING tnt formatti!T , then you hilv• b..., looking for 
SUBEDIT and SUBSCRIPT , , both b&sl!d on CMS. 

All soft war" is distributed on disk.ett• for 32K and 48K TRS-80 Mod•l I 's, 
Doo.Jml!nt;ation and sample progr;ams are indudl!d. At l10ast on• disk drive is needed . 

PROP S22 ,95 
SUBEDIT +SUBSCRIPT S22 ,95 ~ 

Both P ;ackag es S39 .95 SPECIAL: 

IC&lif, residents ple&sl! .add b'l, S.ales taxi <Prices include shipping) 

DOES YOUR TRS·80 • DESERVE THE VERY BEST SOFTWARE? 
EDUCATIONAL 

MATH·PAK-~ATH-PAK-2. Interactive math drill programs. Enter answers d igit by d igiT, just like paper and 
pencil. With u- selected difficulty levels. remainders. carryovers, reducing, slmplll lcallon, games • • rewarda, 
acoring, and more. Order MATH·PAK·1 lor whole numbers, MATH·PAK·2 lor fractions . $14.95 •• (L2·16K) 

BUSINESS 
H.Q.R·K·S · low cos t, single entry accounTing system that wortts. Hu 66 usar assigned account codes, auto 
audit trail, March with totals. 32 or 48K. 1 to 4 drives. credit and debit summaries with 3 formats. up to 9200 
complete entries, plus a pages of documentation. (32K·1 d isc minimum I $24.95/ciiHIIe $29.95/disc 
INVENTORY+ "Nhy Hille lor just an Inventory lis ting? Get aging rapor1s with 2 options, reorder reports. total 
listings with purchase dates and amounts, total cost of Inventory, Items aold, profit margins, and more; Do 
clly to day updates. delete items, change Items, and pack Illes; with printer routines and documentation. 
(32K·1 dlac minimum) $24 .. 95/casHIIe S29.951dlsc 
CASH REGISTER ao . Use your TRs.ao• u • point of 11le terminal with auto Inventory lookup. auto pricing, auto 
Inventory update, discount pricing, automatic tulng, print sales alip with user adjusted formats, end of day 
reporta with all cash, charge. and check aales by salesperson. CASH REGISTER 80 ro•qulres INVENTORY+. 
48K, and 1 disc minimum (2 discs recommended). $24.95/CIIHIIe $29.95/dlsc 

Send check or M.O. to: Dealer and educational Inquires invited. 

EDU·WARE ,., m 
P.O. BOX 336 

MAYNARD, MA01754 

Mass. residents add 5% tax. 
Ask about our cassette duplicating service for TRS-80. 

*TRS-80 is a registered trade mark of the Tandy Corp. 

___IEL 
I IC':IfiC 11i " •• ' 1 

-.............. 

Everything needed to add powerful controller 
capability to TRS-80, Model 1, Level 2 or DOS 
SCIENTIFIC ENGINEERING LABORATORIES o/2111 

11 NEIL DRIVE • OLD BETHPAGE. NEW YORK 11804 
TELEPHONE (516) 694·3205 

.,-Reader Service-see page 274 

GPIB-488 to TRS-80* 
INTERFACE 

Mod. 488-808 

$225.00 
+ shipping, insurance & tax 

SPECIFY 
DISK OR TAPE 

• T r.llle Marl< ol Tandy Corp. 
There is oo affiliation -. 
Scientific Engineenng Laboratories 
and Tandy Corporatioo or Radio 
Shack. 

1980 INDIVIDUAL 
INCOME TAXES MADE EASY 

(and profitable!) 

We have devrloped a software proxram for 
the TRS-80 Modr/1 & Ill to enable you to: 
I . Prepare your o-. n 1910 Fonn HMO and Kilcdula A & B 

eu~ly , quickly, and accuratdy. 
2. Earn money •n yow spare tunc by preparina tn re.tu.rn.s 

for Olhrrs Cfamily, frtend.s, nci&.hbors. business asso
cu.tcs, C1c . ) 

Our packaxe was: 
I. Wriu~ by a team ronsa~•na of a C.P.A .• tax return 

prc:parn and EDP pro&rammer with many yean e-.. 
pe:nencc. 

2. Is completdy intt:ractivt and thus requ1rC:S a minimal 
amount or t«hnicaltu trainma. 

3. Comes complt"te with easy to rollow manual, pro&ram 

di sk, and list or 1980 tax tips . 

The minimum required hardware is: 
I di skcttt 

J2K memory 

printer (Optional) 

Send check or money order for S79. 95 (in· 
eludes postage, handling, and sales taxes) 
to: DFR Associates ,., 490 

P.O. Box 363 
Old Bethpage, New York 11804 

ano events w11h mstJnl recJI $14.95 

GAMBLING-Bet on hOrse oaces. slol mac111nes. 
routene wheel and CfJPS 

TRAVEL COMPANJON-A!>oroxomates MPG. ETA. 

$9.95 

average MPH. lome 10 nexl loll up. elc $9.95 

EO UCATIONAL-Let the Pocket Compute• teach 
yoor chlld<en malh al va<IOYS skoll leYels $9.95 

INVENTORY- Take on•entory on the pa lm ol 
yooo hand $14.95 

CHECKBOOK-CompuJenze your checkbook 
wolh hand held aulomahon $9.95 

GOLF-Play your lnonds or agamSI par oro 
Smuated Golf's conSianliY Cflantllllll cwrse $9.95 
Wnle or call lor a FREE PAMPHLET conlaomng a descrl!ltion ol 
U>ese and many othel amaztng hand held proorams (SCienl<loc. 
Real Estale. CIYII Eng. Horse Race Predochng. Games. Elc.). 

PriCeS from $5.95. 

U. llllm~"A P/ONER IN POCKET SOFTWARE" 

For more lnb'tNuon or to ordtr 
CALL 1·313·553-4978 
WRITE E. F. OREYER ""4811 

P O Box 2391. Far11Wlgton H~Js Ml 48018 

'TRS·60 IS • 1<-rk ol Rod<l Shack. A Iandy Corp. 

f MAXELL~ OR DDYJDlJ 1 
p 
p 
L 
E 

I 
~VIlli ' Ill~ .! ' 1 I r lo f , " dy ' 

rt'lt' ~~ ">lluq ~ p! • ~~~~ ,lj pr ·• l 1 to. 

T 8 " StNGLa Stela 
R DOUIILa DaltSITV ........ Boa o110too $80 
S a· DOUIILa SIDII 
8 DOUIILa DIIJISITY ...... . Boa o1 10 tor $ 10 
~ 5 1o" MI .. .. .................... Boa o110too $80 

A 
T 
A 

I 
G 
E 
N 
E 
R 
A 
L 

I I DYSAW DI8KS 
8 l lo" .... ................... ... Boa ol I'"' $II M 

M (~lfy · 8"Soltar-Sador/5'"Soltar-~ A I T 

w ~- ~ 
~ c.o.D.· noo A<ldltlona4 I 
! f!-t.-~1~: 
L 238 EXCHANGE STREET M l CHICOPEE, M.A. 01013 ~ 
I 413 • 592·4761 C 
R 0 
I .. tHAI.n.d 1MO • ck)..S monc»yt. ..) 

~ATARI-Ti/99·4- PET 
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933E E1 00480 
933F C31C4C 00490 
9342 CDBABD 00500 TYPE! 
9345 FESO 00510 
9347 C28E8D 00520 
934A CD8A8D 00530 
934D FE45 00540 
934F C28E8D 00550 
9352 218F93 00560 
9355 362E 00570 
9357 23 00580 
9358 3620 00590 
935A 23 00600 
9358 3620 00610 
9350 23 00620 
935E 3600 00630 
9360 23 00640 
9361 3600 00650 
9363 219A93 00660 
9366 229493 00670 
9369 3EOO 00680 
9368 329693 00690 
936E 211A94 00700 
9371 229793 00710 
9374 213947 00720 
9377 36C3 00730 
9379 218C94 00740 
937C 22AB45 00750 
937F 21AE94 00760 
9382 223A47 00770 
93 as Fl 00780 
9386 C1 00790 
9387 01 00800 
9388 El 00810 
9389 CD1C4C 00820 
938C C36C95 00830 
938F 2E 00840 TYPE A 

• BICH z 
OF PROGRAMS THAT TREAT YOU LIKE 
AN IDIOT, WASTING TIME I MONEY?? 
RANDOM ACCESS PAYROLL 

e NO Compllcllled lniiiiiiiZIIIIon 
eEOIT & LIST 
e OUARTERL Y Reports 
e PROGRAM Loads In Less thlln 30 sec. 

PAY ANY EMPLOYEE ANYTIME 
eSALARIED OR HOURLY 
e COMPLETE Including EIC 
e PRINTS on NEBS9020 CHECKS 
e NO SPECIAL PAYROLL CHECKS 
eSPECIAL HOURS-SPECIAL PAY 
e TWO SAVINGS-INCLUOING RIA 
eSTATE TAX-WORKMENS COMP. 
•CLASSED BY OccuPIIIIon or Dept. 
e PAYSTUB Shows Ye•r·to-dllle 
• No Filenames-All Autom11tic 

SEND YOUR STATE TAX SCHEDULE 
•We'll CustomiZe for your State Tax 

WRITTEN IN BASIC FOR 
COMPLETE CONTROl 

Documentation & Disk $55.00 
Documentation only $10.00-

credit to purchase 
MASS ADD 5% or Exempt number 

Requires: 
Min. 32K·1 Drive-Printer= 50 EMP 

48K·2 Drives-Printer= 100 + 
TEL. 7 AM-9:30PM EASTERN 
(617}~2~70 

MEDFIELD "'U1 

COMPUTER SOFTWARE 
39 GREEN ST., MEDFIELD, MA 02052 

POP HL 
JP 4ClCH ;Regular type command 
CALL LETTER ;Next letter 
CP 1p1 

JP NZ,ERR4 
CALL LETTER 
CP I El 
JP NZ,ERR4 
LD HL,TYPEA ;Initialize type command 
LD (HL), I . I 

INC HL 
LD (HL), I I 

INC HL 
LD (HL), I I 

INC HL 
LD (HL) ,0 
INC HL 
LD (HL) ,0 
LD HL,8UFF 
LD (TYPEA+S),HL 
LD A,O 
LD (TYPEA+7) ,A 
LD HL,8UFFT 
LD (TYPEA+8),HL 
LD HL,4739H ;Intercept text output 
LD (HL),OC3H 
LD HL,CHANGE ;Intercept printer output 
LD (45ABH) ,HL 
LD HL ,NOTA8 
LD (473AH) ,HL 
POP AF 
POP 8C 
POP DE 
POP HL 
CALL 4ClCH 
JP STUFF 
DEF8 I ' ; Last three characters inserted Progtam contmues . 

32K·EXPANSION INTERFACES 
SPECIAL OFFERING. 

Due 1o a very special purchase, 
American Business Compu1ets is 
able 10 o lfe< a llmlled number ol 
Radio Shack· Expansion Inter
faces al lhe lowes! price eve<. 

For COD service add 5%. 

For TRs.&o• Model 1 
American Business Computers 
guarantees Expansion Interfaces 
10 be Bland New-still in original 
boxes w1lh oug1nal documenta
tion and in perlecl working condi· 
lion, 

'TM Tandy Corp. 

AMERICAN BUSINESS COMPUTERS "' 414 

118 SOUTH MILL ST. 
PRYOR, OKLA. 74361 

918-825-4844 

CPT2000Series of 
Expansion Interfaces 

FEATURES ... RS232/ M.A. Semi ln1 crface 
Field Pro ven LNW ExpanSIOn Board • Flo ppy 
Disk Contro ller • 32K BYT E RAM Expan"o n 
Parallel Printer Po n & Screen Printer Port 
Real Tm1e Clock • Custom All Wood Cabinet 

Complete LNW Expansion Kit .... . . S 249. Assembled .... . . . S 349. 
LNW P.C. Board ONLY ... $ 69. Custom Cabin~t CPT 2000 ... $ 99 . 

All co mpo nents available / r ail lo r price. 
Complete System as follows: Sin~lc fandon 40 Tral·k Disk Drivc•RS232 Seri al lnterfan· 
Custom Ca binet • 32K RAM • Assembled/Tested/Guaranteed • Regular . . $799. 

INTRODUCTORY PRICE . .. ... . .... . . S 750. 

All products sold by COMPUTEX are 1~ cuaran~ ror 90 days. A 1 year 1~ guarant~ 
is available on all or our hardware ror an additional 10% or the items purchase price. 

ALL ORDERS SHIPPED WITHIN 6 DAYS OF ORDER 
VISA/Master Card accepted(add 4% to total) C.O.D.'s accepted(may require 10% down) 
SHIPPING -UPS insured(call ror nle) Per50nal checks held 2 weeks prior to shipping. 

Co t2Jc .,..~710 Heritage Ct .. Webster. Tx . 77598 1713) 332-4359 

244 • 80 Microcomputing, December 1980 



9390 20 00850 DEFB ;into buffer 
9391 20 00860 DEFB 
9392 00 00870 DEFB 0 ;One if title being entered 
9393 00 00880 DEFB 0 ;Number of letters in buffer 
9394 9A93 00890 DEFW BUFF ;Next buffer spot 
9396 00 00900 DEFB 0 ;Number of letters in title buffer 
9397 lA94 00910 DEFW BUFFT ; Next title buffer spot 

00920 The next address contains the number of characters on a 
00930 printed line, This number should be 31 for the Radio Shack 
00940 Quick Printer II and about 60 for a regular printer, It can 
00950 be as large as 127. 

9399 3C 00960 BUFFL DEFB 60 
939A 00970 BUFF EQU $ 
941A 00980 BUFFT EQU BUFF+80H 
949A 00990 INIT2 EQU BUFF+10011 

01000 
01010 
01020 ADDITIONAL H!ITIALIZATION BEFORE EDTASM PROMPT 
01030 
01040 

8843 01050 ORG CONT+23H 
8843 9A94 01060 DEFW INIT2 
949A 01070 ORG INIT2 
949A 213947 01080 LD HL,4739H 
9490 36F5 01090 LD (HL) ,OFSH 
949F 23 01100 INC HL 
94AO 36E5 01110 LD (HL) ,OESH 
94A2 23 01120 INC HL 
94A3 3621 01130 LD (HL) ,21H 
94AS 218692 01140 LD HL,PRINT 
94A8 22AB45 01150 LD (45ABH) ,HL 
94AB C3DD46 01160 JP 46DDH 

01170 
01180 
01190 CONVERT TAB TO ONE 
01200 
01210 

INTERFACES FOR MICROCOMPUTERS ... 
• POS MEMORY/PO RT MODULE f<>< TRS-10 - Hrr< 

is 41 progrJmmlblr dn·ic r controlle-r which p lugs to 
thr TII.S-80 40-pin bus •nd provodrs 1. 71( of PROM •nd/ 
or RAM plus 18 inpul .o.nd 18 o utput lints ,jddresscd l S 
3 pltlllcl por ts. Ouigntd l S • co nuollcr for do~isy-whcrl 
printrn o~nd 9 · lru~ 14PC' drivr s. •ts U\CS .1 rr limil rd only 
by onr's im.it&inOitron. lncludt!i \OC._tts for 1.7 K RAM, 
1.71< EPII.OM. or IK PII.OM •nd .71< RAM (m<mor) ICs 
not includc>d). Rrqu~res ! SVOC , •1 2VDC powt r source. 
Mf'mor~ is Jddrt"SSC'd at 30 00H to 1 v01d confhc t with 
othtr syslC' m .. nd u S€r ·JY41 il .. blr mrmorv. Stu p wt . : 3 lb\ . 
Prier s 1 so_oo 
• DAISY-WHEEL PRINtER INTERFACE f0< TRS·IO: 

Thi~ in tl' n 4 r w1 ll dr i~ t 0 1~b lo ttvl yPf' I , H y l ypco II . 
,. nd Q umt 0 Sc-r•c-s .. nd Spont 3 prmtcrs (i~C I1 y c~blc 
rC"Qu irl'd ). lnclud t s 11( ust t·.ilva•l.lbk memory fo r cu~tom 
prin t rou liM') (\Uch .u graphiCS, bid 1rr c tion~ l pfintin&. 
ttc. ). Progr.oammcd lo rcspon_d lo prin t comm.1nds from 
BASIC, [ L[CTR IC PE NC ILfM. • nd SC RIPSITTM ...,,,. 
w4tt . Dr~ws its powtr fr om pnn ttr. Sh 10 wt.: 5 lbs. 
Prier . S2SO.OO 
C•bln. r.ch _ . _ . . . . _ . . . . . . S 15.00 

(Sp<eil y HyTyp< I, llyTypr II . or Qume ) 
• ASCII INTERFACE for IBM 1/0 SELECTRIC 

This Crntronics··UyiC' p.1rallel prmter interfKt will 
driv< • n IBM Mod<! 7J I or 7JS 1/0 typewriter (EBCD 
~nd Correspondence" codefi). No sohw.u e Medt d. 
tc,.turcs on-bo~td t.: PKOM wh iC h holds up to 8 ASCII
to-IBM code rr,n \lil tion Ubks for different type spheres. 
Caoscd-loop opcullon runs .11 m•ximum printer speed; 
stops and stilrh on • )inglr ch4racter • ·ithout loss of 
d.il.il. Rtquirn +1 2VDC •nd 5VDC powu wurce. Ship 
w t. : 3 lbs. Prier . S249.95 
Power Supply . . . . .. _ . S 49.95 

(t5VDC . + 12V DC . +24VDC for Sol<noids on Printer) 
• CONVERT IS" IBM OFFICE SELECTRIC to 1/0 

TYPEWRITER Kit includrs U><mblod ""lonoids, 
switches, wirr h .. rneu. macnr t dr ivu PCB plus instrut
tions for insUII.ilion 01nd mCPU interf,ce . 
Pric< .... _ . . _ . . . . . . . $200.00 

Program contmues 

9 TRACK TAPE DRIVE FOR A MICRO-COMPUTER ? 
Open up tht wor ld of IBM to the microcomputer. Now your micro un ru.d 41nd 

write IBM/ANSI comp~tibk NW: Z I torm~t 9· truk m.il.&netic upcs, u used on the 
lugcst IBM computer insUII1tions. Rud government sU.tisrics. Write ~1pes th~t can 
M lo~td into .1n IBM 370 computu. Here is .1n IBM-comp,Uible .nteriKt th.u 
won 't void thr IBM wunnty! 

A mtdium-sprtd 137.5 ips) 800 BPI Upt drivt c.n tr>nsftr d>U >I • rotr o f 
30,000 ch1nctcrs prr ~cond, m;,ktns iran idr~l buk-up stor.il.gt medi~ for thr new 
h'rd-disk sy\ttm). 1 hr Ph:.st-E ncodtd 1600 BPI drives h1vc twice the d~U up1city 
o l lh t N RZ I drl't'C, 01nd c1n hold up to 40 mC"It.Jib ytu o f dau on ~ sinalc ree l of upr. 

• POS· IOONRZI TAPE DRIVE 
CONTROLLER/FORMATTER ~m o ver 2 yt• rs 

Pacifi c Offk«" Systems h4) bc.cn quietly selling its 
POS·IOO NRZI T•p< Drivr Controller / Form•tttr lor 
" Pc-rtec" i ndu~tr~ sund~rd NRll u~ tr~nsports ~nd 
the S-1 00 computer. Thr POS- 100 o pera l t S with 2K ot 
8080 o r Z-8 0 subroutinh IO Wrilc .. Record , r .. pc M .. ril. 
o r Chr ck Su m Chlr~c h~ r s, RC"~ .. Record I or .... ·ilrd o r 
Bac'-.w,.rd Go I o rw;ud o r Bitckw;,rd ~ Ru-Ord o r r 1le, 
l u se 4 G~P . Rewind , rt . Sohw.1 rc- •lso che-ck) iUiu\ o f 
Upe dri~'C' during opcor .. t~on ,.nd provtdt) e rro r mru .1.gu. 
SortwdrC' c.:.n bt supphcd on C PM or NorahSur d1skettt', 
o r o n E PRO Ms. 

T h< POS· IOO eo nsosts o l S-100 bus <• rd . 6' ribbon 
C41bk. UPC' dfi VC' conlrollr r 4rd ,c4blc 10 Ptrrcc-St .. ndard 
N RZ I ·r..pe d rivt . p lus documcnU t10n •nd Z-80 o r 8080 
soflw..rr (spt'c ity). Po wrr ·~ dC'fiYtd fro m upe drive' .lnd 
S-100 bus. Sh ip Wt. : 10 lbs. 
Sua~sted Rct41il Pr IC«" . . S. 99S.OO 
Option•l CPM utility pro gr .. ms to copy d~ t41 from 
disktne 10 UPC' , I rom UP< to di».ettt , .1nd from Upc lo 
CRT Of Pr intc-r ( record length Vilr i.lble up to silt' o f 
system memory).- Price . S 100.00 

• REFURBISHED MAG TAPE DRIVES - Conuct 
Puific OHice S~·strms for currently •vailiible refur

bishrd 800 BPI •nd 1600 BPI m•g t•P< drivtS by such 
m•nuf•cturrrs"' PEII.T EC, C IPit [ R DATA PRODUCTS . 
K£ NNEDY, t iC. Price ~ v~ ry • ccordinl 10 up.abil irits 1nd 
co ndi1100 ot C'ttCh un1t. 

PACIFIC OFFICE SYSTEMS 
918 lndustri<ll Avenue 
P<tlo Alto, CA 94303 

(41S) 493-74SS 

COMING SOON . 
• A buucl>ptor for tht T RS·IO MO<kl One (40-Jrin bus). 

• POS Sund-• lonri00/1 600 BPI Controllor/ F<><m•ttor: 
A microproccssor-but'd controller •nd formiiltt r for 

both 800 BPI (NR/1 ) •nd 1600 BPI (PE) Up< driv<s , 
with interfues tor ~tr101l RS-232 ar\d 8 ·b il p~r.. lltl ~rts. 
Controlltr is programmed to respond to s1mplt ASC II 
comm4ndi to ~t'- , t c~d 01 writ«" ~ fi le of d1U on Upc 
vioi its 4K or 16 K buftt'r memory. Interrupts c.~n ~ us.cd 
for sUtus .tnd comm4tnd mcUiiJes ~t ... ccn controller 
..nd host CPU. o~u tr~nsfC'r ri.IC'\ .Ire u;pec tt'.d to run I.S 

high •s 19 ,200 b•ud ( II.S-232 ><ro•l port ) . •nd 100,000 
b•ud (8·bit P>r•llel port ). 

Itt 

MODEMS 
• • • t 

' ... ~ ~ ~ . . 
••• t 

• POS 103/202 "MIX or MATC/1" MODEM - BELL 
103 •nd/o r BELL 202 f r<qurneits: Uniqut POS 

control desicn permits usc in one hous.ina of both 8ell
comp•tibl< 103 (0-300 blud) •nd 202 (0·1200 boud) 
modtm modul<s oriain•llv m•de by VADIC Corp, IO< • 
ttl<phont comp•ny wt..idi•rv. F EATURES : RS·232 
scri1l intt rf.lce , JutO·Jnswer, 01uto-di.1l, LED dis.pl1y, 
tt lephonc line inltrfl.ct vi1 .1c0usti< coupte r, m.11nu.J. I 
DAA, or >uto-•nswtr D AA (""ld ><P>r>ttly). F ULLY 
ADJUSTED; no spcci1.l tools required. 3,000 mile rJn&e 
over s t1nd~rd di.lll-up tekphonc lines. 

-POS 103 MODEM 
- POS 202 MODEM _ . 
- POS 202 MODEM (Auto·Answrr) 
- POS 103/202 MODEM . . .. . . 
-FCC-•pproved Auto-Ans. .. r OAA 

s 199.95 
$299.95 
$349.95 
$499.95 
s 125.00 
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94AE FE09 01220 NOTAB CP 9 ;Tab 
9480 2002 01230 JR NZ,JJ 
9482 3E01 01240 LD A,l 
9484 F5 01250 JJ PUSH AF ;Instructions replaced by JP 
9485 E5 01260 PUSH HL 
9486 218A41 01270 LD HL,41BAH 
9489 C33E47 01280 JP 473EH 

01290 
01300 
01310 INTERCEPT 'T' OUTPUT, MODIFY, AND SEND TO PRINTER 
01320 
01330 

94BC 79 01340 CHANGE LD A,C 
9480 FEOD 01350 CP 13 ;Ignore line feeds 
948F C8 01360 RET z 
94CO FE23 01370 CP I. I ;Start of stop title 
94C2 CAD195 01380 JP Z,TITLE 
94C5 3A9293 01390 LD A, (TYPEA+3) ;Character in title? 
94C8 87 01400 OR A 
94C9 C2Dl95 01410 JP NZ,TITLE 
94CC 79 01420 LD A,C 
94CD FEOl 01430 CP 1 ;Tab 
94CF CA9295 01440 JP Z,PARA 

01450 
01460 
01470 CAPITOLIZATION ROUTINE 
01480 
01490 
01500 Replace the next command with NOP, NOP, NOP if you did not 
01510 add the lower case modification earlier. 

94D2 C3D495 01520 
9405 3A9193 01530 
9408 FE20 01540 
94DA 204D 01550 
94DC 3A9093 01560 
94DF FE20 01570 
94E1 2046 01580 
94E3 3A8F93 01590 

SERIAL PRINTER? 

HEATH H14? 

Interface .aunta in TRS-10 l~panalon 
Interrace. NO NODI FICATIONS. Connect• 
at parallel printer port. No EI? u .. 
wi th RS printer interrace cable. u ... 
the eortware driver in the Level 2 
ROM. No .ore eortwar• coapatabil ity 
pro ble... Vorka wlth !lee Pen, 
Scr1pa, r ortran . Newdoa, Vtoa , etc. 
The co~uter think• lt ta drlvtna an 
RS parallel printer . Handahakina tor 
reliable full opaed o peration. 

DECWRITER? KSR 43? 
The abOve interface .. y be u .. d vlth 
moat RS232 ASCII aerial printere . 
Data tor .. t : etart b l t, I data blta , 
2 atop bite. BAUD ratea liO to •eoo. 
No aothare driver required with 
printer• ~ich a uto .. tically in .. rt a 
line teed attar CR. Software driver 
included tor printer• ~ich require 
Lr attar CR. 1 29.9!> A6T with 90 day 
-rranty. Spactry Baud rate. llay be 
chan .. d by uaor. 

REMOTE CONTROL 

control your ho-e with your TIIS~O 1 
Ul troaoni c control .odule plua• into 
the caaaette port and controla Saara 
o r BSR X-10 ho.. control ayatoa. 
Control 111hta , cott•• pot, atereo, 
or W\atever . Sott·wa_re i ncluded tor 
lAval 2 and Diak &laic. 119.95 A&T 
with 90 day warranty. 

Include 12 .00 S&H with all ordero. 
.,-275 

SPE!~Y !LECTIIONICS 
13!>4 AUBURN 

SPE!DVAY, INDIANA 
46224 
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JP 
LD 
CP 
JR 
LD 
CP 
JR 
LD 

EASY 1No capitalization 
A,(TYPEA+2) ;Start of sentence? 

NZ,ONWARD 
A, (TYPEA+1) 
I I 

NZ,ONWARD 
A, (TYPEA) 

Our 50110 
INTERFACE 

lets you connect 
your Radio ShKk 
TRS 10 - -1 1 

to the IBM Electronk Typewriter Mod 50. 60 or 75. 
Aside f.-- yleldlnv the best looklnv printouts and 
llttings you'll ever Me. our syst .. teu you center 
titles • .-.derline words ' pnr .... . justify n.....,.iQI 
C:OIW~~ns . Indent text and .ore - fr"'OR your own prcr 
grMis ..-,d .ost others. Right justtOtld proportion
eUy apeced tyeeMttlng Is even possible with t he 
IBMSO! The _,., cost effective word processor 
ever. (this ad Is ., ... •pie) 11§111 

SOFTWARE olso ovolloble lor ~ TRSIO: 

SUPERDIR - dlsploys a ....,u like directory In DOS 
f.- which you can RUN or KILL ony P""9'""'· dis
play updated FREE space ' print the dlsploy. all 
with slnvle key .-nands. In fut octlng ZIO code, 
only $U. t5 (0051. 

I~Dl - enily used Zit syst .. proer- thot can 
give .,y BASIC Pf"Ollr.. P""fuslonal keyboord 
entry. Blinking cursor. upperlk»wet" case, uter 
defined Input lenljth. r-t keys 6 single key
stroke control codft. Mokes INKEY$ obsolete; 
saves 1 too bytes over BASIC equivalent ; for the 
,...,..k .. t -.leur! SU. 95 (L:Z or DOS). 
IHMODl Phn - MMe but works with PerCOllft •Speak 1 
Me• : -.:h cheracter Is spoken u entered! $1 t. 95 

• • • INTRODUCING our new MXIO FIRMWARE 
Interface • nd Modules. Softwa r-e now In hardware 
fonR ; utlliru the unused lK aow.r ..... Write or 
coli . VISA' MC . O.Olers encoure!jed ' 

.. I()IMtl' 
PO Box 1775 

Unlven•l City , CA. t1601 
21}-U$-9949 

Mlcronet I 701,. , 321 

~·; SOFTWARE 
~~OW ANTED 

Make an offer or we w• make one 

FOR EVALUATION SEND YOUR PROGRAMS TO: 

OR CALL: 

(203) 335-3350 

.,-412 

INTEGER Soft 
P.O. BOX 2397 
DAREN CT 06820 



94E6 FE2E 01600 CP 
94E8 2804 01610 JR 
94EA FE3F 01620 CP 
94EC 203B 01630 JR 
94EE CD1E95 01640 YES CALL 
94Fl 1803 01650 JR 
94P3 CD1295 01660 REGULA CALL 
94F6 CD0595 01670 REGl CALL 
94F9 79 01680 LD 
94FA FE49 01690 CP 
94FC 2001 01700 JR 
94FE 3C 01710 INC 
94FF 329193 01720 XX LO 
9502 C3D495 01730 JP 
9505 3A9093 01740 MOVE LD 
9508 328P93 01750 LD 
950B 3A9193 01760 LD 
950E 329093 01770 LD 
9511 C9 01780 RET 
9512 79 01790 REVERS LD 
9513 PE41 01800 CP 
9515 D8 01810 RET 
9516 FE5B 01820 CP 
9518 3004 01830 JR 
951A C620 01840 ADD 
951C 4P 01850 LD 
951D C9 01860 RET 
951E 79 01870 CAP LD 
951F PE61 01880 CP 
9521 DB 01890 RET 
9522 FE7B 01900 CP 
9524 DO 01910 RET 
9525 D620 01920 SUB 
9527 4P 01930 LD 
9528 C9 01940 RET 
9529 3A9193 01950 ONWARD LD 
952C PE49 01960 CP 

' ' . 
Z,YES 
'?' 
NZ,ONWARD 
CAP 
REGl 
REVERS ;Routine for regular letter 
HOVE 
A,C 
'I' 
NZ,XX 
A 
(TYPEA+2),A 
EASY 
A, (TYPEA+l) 
(TYPEA) ,A 
A, (TYPEA+2) 
( TYPEA+ 1) , A 

A,C ;Correct keyboard 
41H 
c 
5BH 
NC,CAP 
A,20H 
C,A 

A,C 
61H ;Capitalize 
c 
7BH 
NC 
20H 
C,A 

A,(TYPEA+2) 
'I' 

Progt•m contm~s 

ltad~elhaeK 
DEALER 

TRS 80~ DISCOUNT 
0 NO OUT-OF-STATE TAX 

0 NO SHIPPING COSTS 

TRWO MODEL Ill 
32K-2 DISKS 

MOD.~~ $3500 
•2100 
NEW PERSONAL COMPUTER ... 
REAL-TIME CLOCK. SHARPER 
CRT IMAGES AND FASTER 
LOADING CASSETTES PACKS ENOUGH DATA HANDLING POWER FOR 

MANY SMALL BUSINESSES. 

CERTFIED OEO<S 
CASHIERS CHECKS 
OR CREDIT CARDS 

TRWOCOLOR S339 
COMPUTER OR VIDEO -ch 
A LOW COST, COLOR COMPUTER FOA PERSONAL BUSINESS OR ENTERTAINMENT 

PERRY OIL & GAS INC. 
137 NORTH MAIN STREET. PEARY, MICH. 48872 

PHONE (517) 625-4161 
WARRANTIES HONORED BY All RADIO SHAO<S • • T. M. TANDY CORP. 
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952E 2807 01970 JR Z,EIP ;Previous letter IiI 

9530 79 01980 LD A,C 
9531 FE49 01990 CP I I I 

9533 2819 02000 JR Z,EI ;Current letter IiI 

9535 l8BC 02010 JR REGULA 
9537 79 02020 EIP LO A,C 
9538 FE20 02030 CP I I 

953A 2009 02040 JR NZ,GG 
953C C5 02050 PUSH BC 
9530 OE49 02060 LO c, I I' 
953F CD0495 02070 CALL EASY 
9542 Cl 02080 POP BC 
9543 1 8AE 02090 JR REGULA 
9545 C5 02100 GG PUSH BC 
9546 OE69 02110 LD C,'I'+20H 
9548 C00495 02120 CALL EASY 
954B Cl 02130 POP BC 
954C 18AS 02140 JR REGULA 
954E 3A9193 02150 EI LD A, (TYPEA+2) 
9551 FE20 02160 CP I I 

9553 209E 02170 JR NZ,REGULA 
9555 3E49 02180 LO A,' I' 
9557 329193 02190 LO (TYPEA+2),A 
955A C9 02200 RET 

02210 
02220 
02230 LINEFEED ROUTINE 
02240 
02250 . 

955B C06695 02260 LINEFO CALL LINEFl 
955E 3A6595 02270 LO A, (DOUBLE) 
9561 B7 02280 OR A 
9562 C8 02290 RET z 
9563 1801 02300 JR LINEFl 

02310 Insert zero in the next address for single space and one for 
02320 ; double space. 

9565 00 02330 DOUBLE DEFB 0 
9566 OEOD 02340 LINEFl LO C,l3 ;Print line feed 
9568 CD8692 02350 CALL PRINT 
956B C9 02360 RET 

02370 
02380 
02390 ; ROUTINE TO PRINT HALF-FILLED BUFFER 
02400 
02410 ; 

956C 3A9393 02420 STUFF LD A, (TYPEA+4) 
956F B7 02430 OR A 
9570 c8 02440 RET z 
9571 E5 02450 PUSH HL 
9572 C5 02460 PUSH BC 
9573 CDBD95 02470 CALL MARl 
9576 47 02480 LD B,A 
9577 219A93 02490 LD HL,BUFF 
957A 4E 02500 YA LD C, (BL) 
9578 CD8692 02510 CA.LL PRINT 
957E 23 02520 INC HL 
957F 10F9 02530 DJNZ YA 
9581 3EOO 02540 LD A,O 
9583 329393 02550 LD (TYPEA+4) ,A 
9586 219A93 02560 LD HL,BUFF 
9589 229493 02570 LD (TYPEA+5) ,HL 
958C CD5B95 02580 CALL LINEFD 
958F Cl 02590 POP BC 
9590 El 02600 POP HL 
9591 C9 02610 RET 

02620 
02630 
02640 PARAGRAPH ROUTINE 
02650 
02660 . 

9592 CD6C95 02670 PARA CALL STUFF 
9595 3ABB95 026 80 LD A, (EXTRA) 
9598 87 02690 OR A 
9599 2805 02700 JR Z,NOEX 
9598 OEOD 02710 LD C,l3 
9590 CD8692 02720 CALL PRINT 
95AO E5 02730 NOEX PUSH HL 
95Al C5 02740 PUSH BC 
95A2 3ABC95 02750 LD A, (PARAL) 
95A5 4 7 02760 LD B,A 
95A6 219A93 02770 LD HL,BUFF 
95A9 OE20 027 80 LD C,' I 

95AB 71 02790 RA LD (HL) ,C Program contmues 
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95AC 23 02800 INC HL 
95AD lOFC 02810 DJNZ RA 
95AF 229493 02820 LD (TYPEA+5) ,HL 
9582 3A8C95 02830 LD A, (PARAL) 
9585 329393 02840 LD (TYPEA+4) ,A 
9588 Cl 02850 POP BC 
9589 El 02860 POP HL 
95BA C9 02870 RET 

02880 Insert zero in the next address for no extra lines between 
02890 ; paragraphs , and one for one extra line. 

9588 00 02900 EXTRA DEFB 0 
02910 ; Insert be l ow the number of spaces in a paragraph indentation . 

958C 05 02920 PARAL DEFB 5 
02930 
02940 , 
02950 ; MARG I N ROUTINE 
02960 
02970 ; 

9580 F5 02980 MARl PUSH AF 
95BE C5 02990 PUSH BC 
95BF 3AD095 03000 LD A, (MARG I N) 
95C2 B7 03010 OR A 
95C3 2808 03020 JR Z,KLK 
95C5 47 03030 LD B,A 
95C6 OE20 03040 LD C, 20H 
95C8 CD8692 03050 XJ CALL PRINT 
95CB lO FB 03060 OJNZ XJ 
95CO Cl 03070 KLK POP BC 
95CE Fl 03080 POP AF 
95CF C9 03090 RET 

03100 ; Load t he next address with the numbe r of spaces in the l eft 
03110 ; margin. This should be zero for the Quick Pr inte r II and 
03120 ; about 

9500 oc 03130 MARGIN 
9501 03140 TITLE 
9504 03150 EASY 
0000 03160 
00000 TOTAL ERRORS 

MICR0-80TM CASSETTES

I 00% ERROR-FREE 

C-10 
WHOLESALE 

PRICED 

59e 

C-20 
WHOLESALE 

PRICED 

79e 
LOTS OF 24 EACH LOTS OF 24 EACH 

• Fully Guaranteed! 

• World's Finest Media 

• Premium 5-Screw Construction 

• Used by Software Firms Nationwide 

• Dealer and Club Discounts Available 

• Custom Storage Case, Add 13C Each 

• Write for Wholesale Price Listing 

...-476 

MICR0-80™ INC. 
E-2665 NO. BUSBY ROAD 

OAK HARBOR, WA 98277 

12 for a regular printer . 
OEF8 
EQU 
EQU 
END 

12 
$ 
TITLE+3 

!Finally! 
Relief for your eyes ... 
Color Screens for your TRS~ 
GREEN, BLUE, RED, GOLD 
FIXED- MOUNT MODEL (Hard 
surface--optically clear) OR 
FLIP-UP MODEL (especially for 
Light Pen Lovers.) 

• Reduces glare and eyestrain 
eGives ~professional look~ 
• Won't mar surface or void 

Guarantee 
• No tools required 
• Removeable (easy to change 

to another color screen) 
• Liven up your video display 
• Your eyes are worth it• 
• Money Back Guarantee 

FLIP-UP: $3.98 ea. + $1 S&H 
all four colors: $12.98 + $2 S&H 
FIXED: $4.98 ea. + $2 S&H 
all four colors: $16.98 +$4 S&H 
State colors, model and quantity. 
Send check or Money Order to: 

® Radio Shack TM ...-374 

I ~
t .. ,~,~· 
1~\ .. -. 
~ ~ l l , t · 

io'OR 
WORK 
AND 
PLAY 

PACKAGE DEAL 15: 

BOSS 2.1 
O.,.igned to aid you in creating and 
debug;ing programs wrinen in Bas ic. 
Allows you to trace the program 
Oow, to single-step through the 
program. to observe ' 'ariables during 
program execution. and to push your 
programs on the stack during 
development. Lll or DOS. 

List Price . .. .... .. . . .. . 129.95 

AND Your choice of' 

Datestones of Ryn 
or 

Morloc's Tower 
List Price .............. 114.95 

Total List Price . ..... ... 144.90 
20% Discounl ............ . 8 .98 
Plus Shipping ...... ... . .... . 08 
T AS Package Price ... ... 136.00 

THE ALTERNATE SOURCE 
1806 Act. Street ...- t38 

Lansing, Ml 48910 
Ph. 517 I 485-0344 

r\laM~tr Char~d' 'ua ltl-~lrotn.t. oJd 4%. 
C.O.D. o<dm aJd 11 .45. 
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style, etc. However, comments 
which begin in the comment col
umn can be Ignored; they ex
plain the operation of the code 
for those who are interested. 

Memory Distribution 

See Table 2 for an explanation 
of memory distribution. When 
EDTASM is entered, it occupies 
7000-96E6. Immediately , 
7000-89FF Is moved to the 
original EDTASM location; 
some of this area then becomes 
part of the editor buffer. The 

BASIC RAM area 4000-42FF is 
modified by EDTASM, but tem
porarily restored to original form 
by the J command. 

A FIMITouch 

The modified EDT ASM can be 
used to write and correct assem
bly language programs inter
actively, much as BASIC is 
used. There is one difference. 
When assembly language pro
grams go wrong, they go hor
ribly wrong. If your program has 
a mistake, the J command may 

9327 
9329 
932A 
932C 
9399 
9565 
95BB 

Zero for Parallel Printer. One for Serial Printer 
Current Llne, Zero for Top of Form 

958 C 
9500 
96E5 

Lines per Page 
Zero for Continuous Pri nting. One for Pause between Pages 
Number of Pri nted Characters per Line 
Zero for Single Space. One for Double Space 
Zero for No Additional Spaces between Paragraphs, One for Addl· 
tiona! Spaces 
Length of Paragraph Indentations 
Length of Left Margin 
Zero for Single Width Letters i n Titles, One for Double Width Letters 

Table 1. 

not return control to the assem
bler and you might have to push 
RESET to tame the computer. 

In that case, there is a simple 
way to return to the editor/as
sembler with your program in
tact. After you hit RESET, the 
DOS prompt will appear. Exe
cute SAVE and EDTASM andY. 
You will find yourself back in the 
assembler with the editor buffer 
intact. 

The program SAVEICMD used 
above should be permanently 
placed on the EDTASM disk. 

Create It by using DEBUG and 
entering the following machine 
code. 

8000 F3 21 F9 5C 11 CO 9F 01 
8008 07 23 ED BO C3 20 40 

Owners of version 1.2 should 
replace F9 on the top line with 
FO and 07 on the bottom line 
with 10. 

Turn off DEBUG, and execute: 

DUMPSAVEICMD(START • X'8000',END = 

'8010',TRA = X'80001• 

IJ000.3FFF 
4000-42FF 
4300-5CF8 
5CF9-7FFF 
fi000.89FF 
8AOQ.96E6 
96E7·96FF 
990Q.99E F 
99F0-9FFF 
AOOQ.BFFF 
COOQ.FFFF 

Basic ROM, Keyboard. Etc. 
Basic Fixed RAM. Used independently by EDTASM 
EDTASM (Original PrOO}am) 
Text Buffer S' C. P t' 
Used Only When Loading EDTASM 
EDT ASM (New Program) 
Available for Future Expansion 
Stack While Using J 

Used by J . X, Y 
Reserved for Machine Language Programs, Used by X, Y 
Unused 

Table 2. Memory Distribution 

Program Listing 8. EDTASM 8 

00100 INSTRUCTIONS : Run EDTASM7 . Enter the following text and 
OOllO as semble it t o memory . Then read the instructions at the 
00120 end of this section. 
00130 
00140 
00150 PRINT ROUTINE 
00160 
00170 

95Dl 00180 TITLE EQ U 95DlH 
95D4 00190 EASY EQU 95D4H 
95 58 00200 LINEFD EQU 955BH 
9399 00210 BUFFL EQU 9399H 
956C 00220 STUFF EQU 956CH 
9286 00230 PRINT EQU 9286H 
938F 00240 TYPE A EQU 938FH 
939A 00250 BUFF EQU 939AH 
941A 00260 BUFFT EQU 941AH 
95BD 00270 MARl EQU 95BDH 
95Dl 00280 ORG TITLE 
95Dl C33F96 00290 JP TITLEl 
95D4 00300 ORG EASY 
95D4 79 00310 LD A,C ;Don't print ini tial space 
95D5 FE20 00320 CP I I 

95D7 2005 00330 JR NZ,XA 
95D9 3A9393 00340 LD A, (TYPEA+4) 
95DC 87 00350 OR A 
95DD c8 00360 RET z 
95DE E5 00370 XA PUSH HL 
95DF D5 00380 PUSH DE 
95EO C5 00390 PUSH BC 
95El 79 00400 LD A, C ;Insert character into buffer 
95E2 2A9493 00410 LD HL,(TYPEA+5) 
95E5 77 00420 LD (HL),A 
95E6 23 00430 INC HL 
95E7 229493 00440 LD (TYPEA+5),HL 
95EA 3A9393 00450 LD A, (TYPEA+4) 
95ED 3C 00460 INC A 
95EE 329393 00470 LD (TYPEA+4) ,A 
95Fl 219993 00480 LD HL,BUFFL 
95F4 BE 00490 CP (HL) ;Is buffer full? Program contmues 
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95F5 2804 
95F7 Cl 
95F8 Dl 
95F9 El 
95FA C9 
95F8 CD8D95 
95FE 46 
95FF 2A9493 
9602 28 
9603 7E 
9604 FE20 
9606 2806 
9608 10F8 
960A 219993 
960D 46 
960E C5 
960F 219A93 
9612 4E 
9613 CD8692 
9616 23 
9617 10F9 
9619 Cl 
961A 3A9993 
9610 90 
961E 87 
961F 329393 
9622 2810 
9624 47 
9625 119A93 
9628 7E 
9629 12 
962A 23 
9628 13 
962C lOFA 
962E ED539493 
9632 1806 
9634 219A93 
9637 229493 
963A CD5895 
963D 1888 

963F 3A9293 
9642 FEOO 
9644 2013 
9646 E5 
9647 3E01 
9649 329293 
964C 3EOO 
964E 329693 
9651 211A94 
9654 229793 
9657 El 
9658 C9 
9659 79 
965A FE23 
965C 282C 
965E ES 
965F 3A9693 
9662 47 
9663 3AE596 
9666 87 
9667 2818 
9669 219993 
966C 7E 
966D C83F 
966F 88 
9670 2810 
9672 2A9793 
9675 79 
9676 77 
9677 23 
9678 229793 
9678 3A9693 
967E 3C 
967F 329693 
9682 El 
9683 C9 
9684 219993 
96 87 7E 

STOP 

XDl 

JR 
POP 
POP 
POP 
RET 
CALL 
LD 
LD 
DEC 
LD 
CP 
JR 
DJNZ 
LD 
LD 
PUSH 
LD 
LD 
CALL 
INC 
DJNZ 
POP 
LD 
SUB 
OR 
LD 
JR 
LD 
LD 
LD 
LD 
INC 
INC 
DJNZ 
LD 
JR 
LD 
LD 
CALL 
JR 

00500 
00510 
00520 
00530 
00540 
00550 X8 
00560 
00570 
00580 XC 
00590 
00600 
00610 
00620 
00630 
00640 
00650 XD 
00660 
00670 
00680 
00690 
00700 
00710 
00720 
00730 
00740 
00750 
00760 
00770 
00780 
00790 XF 
00800 
00810 
00820 
00830 
00840 
00850 
00860 XE 
00870 
00880 XG 
00890 
00900 ; 
00910 ; 
00920 ; 
00930 ; 
00940 
00950 
00960 
00970 
00980 
00990 
01000 
01010 
01020 
01030 
01040 
01050 
01060 
01070 AA 
01080 
01090 
01100 
01110 
01120 
01130 
01140 
01150 
01160 
01170 
01180 
01190 AO 
01200 
01210 
01220 
01230 
01240 
01250 
01260 
01270 
01280 
01290 HH 
01300 
01310 AP 
01320 

TITLE ROUTINE 

; 
TITLEl LD 

CP 
JR 
PUSH 
LD 
LD 
LD 
LD 
LD 
LD 
POP 
RET 
LD 
CP 
JR 
PUSH 
LD 
LD 
LD 
OR 
JR 
LD 
LD 
SRL 
CP 
JR 
LD 
LD 
LD 
INC 
LD 
LD 
INC 
LD 
POP 
RET 
LD 
LD 

Z,XB 
BC 
DE 
HL 

MARl 
B, (HL) 
HL,(TYPEA+5) 
HL 
A, (HL) 
I I 

Z,XD 
XC 
HL,BUFFL 
B, (HL) 
BC 
HL,BUFF 
C, (HL) 
PRINT 
HL 
XDl 
BC 
A,(BUFFL) 
B 
A 
( TYPEA+4) , A 
Z,XE 
B,A 
DE,BUFF 
A, (HL) 
(DE) ,A 
HL 
DE 
XF 
(TYPEA+S),DE 

XG 
HL,BUFF 
(TYPEA+S) ,HL 
LINEFD 
STOP 

A,(TYPEA+3) 
0 
NZ,AA 
HL 
A,l 
(TYPEA+3),A 
A,O 
(TYPEA+7),A 
HL,BUFFT 
(TYPEA+8) ,HL 
HL 

A,C I. I 
Z,AB 
HL 
A, (TYPEA+7) 
B,A 
A, (OW) 
A 
Z,AP 
HL,BUFFL 
A, (HL) 
A 
B 
Z,HH 
HL, (TYPEA+8) 
A,C 
(HL) ,A 
HL 
(TYPEA+8),HL 
A, (TYPEA+7) 
A 
(TYPEA+7) ,A 
HL 

HL,BUFFL 
A, (HL ) 

;Find last space in buffer 

; If no spaces, print entire line 

;Print buffer 

;Remaining buffer length 

;Remaining buffer empty 
;Move old buffer to new 

;Start of title? 

;Title mode 

;Title empty 

;Start of title 

;End of title? 

;If not, add letter to title 

;unless title full 
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9688 18E5 
968A AF 
968B 329293 
968E CD6C95 
9691 3A9693 
9694 B7 
9695 2004 
9697 CD5B95 
969A C9 
969B F5 
969C CDBD95 
969F 3AE596 
96A2 B7 
96A3 2805 

96A5 OEOF 
96A7 CD8692 
96AA F1 
96AB 47 
96AC 3A9993 
96AF 4F 
96BO 3AE596 
96B3 B7 
96B4 2805 
96B6 79 
96B7 CB3F 
96B9 1801 
96BB 79 
96BC 90 
96BD CB3F 
96BF 47 
96CO B7 
96C1 2807 
96C3 OE20 
96C5 CD8692 
96C8 10FB 
96CA 3A9693 
96CD 47 
96CE E5 
96CF 2llA94 
9602 4E 
9603 CD8692 
9606 23 
9607 10F9 
9609 E1 
96DA CD5B95 

9600 1805 

96DF OEOO 
96E1 CD8692 
96E4 C9 

96E5 00 
96E6 

0000 
00000 TOTAL 

JR 
XOR 
LD 
CALL 
LD 
OR 
JR 
CALL 
RET 

AQ 
A 
(TYPEA+3),A 
STUFF 
A, (TYPEA+7 ) 
A 
NZ ,AC 
LINEFD 

PUSH AF 
CALL MARl 
LD A, (01·1) 
OR A 
JR Z,AD 

;Leave title mode 

;Print all before title 

;Title empty? 

;If so, print empty line 

If you can print double width cha racters, load C below with 
the control character which begins double width print ing. 
This control c haracter is OFH for the Radio Shack Quick 
Printer II. 

01330 
01340 AB 
01350 
01360 
01370 
01380 
01390 
01400 
01 41 0 
01420 AC 
01430 
01440 
01450 
01460 
01470 
01480 
01490 
01500 
01510 
01520 
01530 AD 
01540 
01550 
01560 
01570 
01580 
01590 
01600 
01610 
01620 
01630 AM 
01640 AN 
01650 
01660 
01670 
01680 
01690 
01700 AJ 
01710 
01720 AE 
01730 
01740 
01750 
01760 AG 
01770 
01780 
01790 
01800 
01810 
01820 
01830 
01840 
01850 
01860 
01870 
01880 
01890 
01900 
01910 AH 

LD C,OFH 
CALL PRINT 
POP AF 
LD B,A 
LD A,(BUFFL) 
LD C,A 
LD A, (OW) 
OR A 
JR Z ,AM 
LD A, C 
SRL A 
JR AN 
LD A,C 
SUB B 
SRL A 
LD B,A 
OR A 
JR Z,AE 
LD C, ' ' 
CALL PRINT 
DJNZ AJ 
LD A, (TYPEA+7) 
LD B,A 
PUSH HL 
LD HL,BUFFT 
LD C , (HL) 
CALL PRINT 
INC HL 
DJNZ AG 
POP HL 
CALL LINEFD 

;Spaces at two ends of title 
;Divide by two 

;No spaces at left 

;Title length 

;Print title 

Replace the next line wi th NOP, NOP if your printer is not 
automatically converted from double width to single width 
mode by a line feed. Notice that the line should remain as 
is for the Rad i o Shack Quick Printer II. 

JR AH 
Load C below with the control character needed to convert 
your printer back to sing l e width style. 

LD C, OO 
CALL PRINT 
RET 

01920 ; Inse rt a zero i n 
01930 ; characters and a 

the address below for sing l e width title 
one for double width title characters . 

01940 OW DEFB 0 
01950 CONT5 EQU $ 
01960 
01970 
01980 
01990 
02000 
02010 
02020 
02030 
02040 
02050 
02060 
02070 
02080 
02090 
02100 
02110 
02120 
02130 

ERRORS 

INSTRUCTIONS: Now a few cleanup details before saving the 
final version of EDTASM. Make sure l ocat ions !NIT, LINE, PAGE, 
TOTAL, and PAUSE contain the right values (they will unless 
you used the printer after running EDTASM7 or you want different 
initial values than those I provided). Next POKE 8AB1,00 
and POKE 8AB2,00 to protect the assembler from assembling 
code on top of itself. Then POKE 7397,7F to enlarge the 
text buffer and POKE 8E40,23 to modify SIZE accordingly. 
Make sure l ocations BUFFL, DOUBLE, EXTRA, PARAL, MARGIN, 
and OW contain the values you want on initialization. Issue 
the command Hl if you want EDTASM to powe r up in keyboard 
entry mode one (and MOor M2 for othe r entry modes ). Finally, 
if you added the lower case modification, put the assembler 
in the mode in which you wi sh it to power up. Issue the command 
DUMP EDTASM8/ CMD (START=X'7000 ', END•X'96E6',TRA•X'8A00'). 

END 
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For the TRS·BO::. 

EXPAND-0-BOARD 
$29!! 

~ 46 ,.... o,.tem .,_,, the need for acldit""'-1 
110 porto bee-.....,__ Sohe the pr-

i: withthenewthrMport eat....,fr- S.C . P. 
The EXPAND- 0 - IIOIIRD ....., be c-ted 
to the keyboard unit or E.l. A IMio cable io 
r....,nd end,.., beonlorwd -.wly for Sn.t5. 

TO ORDER CALL : 

(313) 264-6704 
OR SEND YOUR ORDER TO: 

Sterling Computer Products 
36811 Lodge Drive 
Sterling Heights, MI. 48077 

- $ l 50 .... ohlppine·Met.. - · -~~ - ... 
o..-rs_ ......... bydwdo.--. coo. 

VISA & MASTER ~ ACCEPT£0 

DEALER INQUIRIES INVITED I 

CPM2TRSTM 
AND 

TRS2CPMTM 

! 
c 

• Converts CPM Files to/from TRSDOS Flies 

• EASY TO USE - uncomplicated. user oriented. 
professional quality programs. 

~ 

• FAST • Machine 11nguage code • disk to disk 

• RELIABLE - Reads and writes verified and 
automatically retried. 

e SUPPLIED ON DISKETTE with full user 
Instruction sheets. 

MINIMUM 
CONFIGURATION 

MOOILVL MJ2K 20o•• • 

MODEL I Ava•I.Jbte NOW 

MODEL II Ava-labiC Soon 

CPM2TRS'" - $55 TRS2CPM'"- $55 
BOTH - $90 

SEND CHECK OR M ONE Y ORDER TO ...-471 

I.INNEX RESEARCH ASSOCIATES. INC. 
~ Itt l1llh \ H'm k.· • ' "·" \ ttrL . , ,.,, \ t•rL. . IUUIU 

~a .. l••wfeu 
..... ••t.~at __ .., 

,., ..... ,, ... ,, .. '*, ..... ..... 
.. ,, ..... 1KX U• Pn.Mw II 
, .. .,, •• caa. 

.., .. 
0710 . 00 

-· .... -· 0730 . 00 

HOTE . Ttfi S EIITJP£ AC • HA..- eEt:tl 
CPCATCC• 0H THC M ": E I I 
LI NC PF THTEP . 

- IIUOIO/VlDII:O SYSTEMS 
24e5 Au. ~_,,.,.,.,_.•l• Dr , 

'·' .. n J .... Qlll 9!5132 

! .. .. 
r 

-r I'H . •oe-944-t2~:s o 
It ... 
U: Clll: . .. l • . ..-n~J .... '._..,~,.........:<:M 

STEPWISE 
MULTIPLE LINEAR REGRESSION 

Fast Compiled Machine Language 
Comprehensive Data Base Manager 

• Transformations 
• Lags 

Designate Any V ariable As Dependent 
At Run T ime 

Descriptive Statistics 
Correla t ion Matrix 
ANOVA Table 
Partial Correlation Coefficients Each Step 

Future Releases Are UJ)Wird Compatible 
And Include: Factor Analysis, Time Series, 
Unear Programming 

For 2 D isk, 48K TRS-80®, With Line Printer 
Wri te For Information On Other System 

Configurations 

Price $89.00 - Documentation Only $10.00 
Vis. And MMter Olerge Accepted ,.,

201 
Barstrann Corporation- Dept . A 
P.O . Box 265 Mid City Station 
Dayton, Ohio 45402 1·511--..al 

UPDATE: 
'TRS·80* & ISS! 

INCREASE 't'OUR TRS-80" 
CAPABILITIES 

WITH OUR QUALITY PRODUCTS 

e COLOR GRAPHICS IIOoUIOI: 
-C·- . ..... Itn" 
111-C·- .... . It•" -C·-..... ..... 

...,_ - IIOIIRD .....••. 141 • 

el'ftO'TOTYI'£ .0.110 ...... s 34 .. 
ADO sJOO _,_ - ~-

Hard Copy Printer 
For Your Computer 

COMPLETELY 
REFURBISHED 

Model 33 , Friction Feed 
Aece1ve only. Table Model, 110 
Baud, 8 level ASCII Code, 20 
MA Loop 

$279.95 
Cc.mpl~lelo"t nl OO)hons ava•lall lt . C~Kk 
or M.O $50 Oepos•t on C.O.D. Oldtrl. N.J. 

Rtsulonto add 5' , ~~~~ Tax 

RED ARROW "' 433 

ELECTRONICS CORP. 
1217 Summit Ave .. 

Union City, N.J . 07087 
(201) 883·7918 

- l'roiJJ ,,, .... -

R .. l ••tate Software 
For Apple or TM-10 

Property Management System 
(121(. 1 .,.. lretofMI 

.,__ ..... r,...._ 

...... -...... .-.~ ...... 
•rna......,_ ·-~..,_. ·-- ._,_..,.. 

_,..,_ • M ..... Coolo--- ·~-- ,..,_ • bot - ftllryiiWII ·-...... •I'll_,.,., 
Prtc. $225.00 

Real Estate Analysis Modules: 
(CatMtte or DIM) 

ti--Aoolotlil 
Zl Ta - bcllllltl ,,_c.v_ 41_,_,.._ 
IIArllt..Aoolotlll 
II ,_, ... Aoolotlil 
7)t..-

11tq:•M;~!:'Er:: n-·ty lom;,';.ny .... .._ .. 
Dlfii. M ttti"'"•II..- ...... CA-

MEMOREX 
DllltDTU 

IICA&TUDGU 
for your computer or word processcx 

BUY THE BEST FOR LESS. 
Lowest prices. WE WIU. NOT 
BE UNDERSOLDn Buy any 
quantity. Call free (800) 235-
4137 for prices and information. 

FIGHT 
INFLATION 

CUBING COLLECTIBU!8) 

-----------------------
1. BULLION-COMPUTES 

MELT VALUE FOR 
ALL U.S. COINS 
(LEVEL II-16K) .. .. $12.00 

2. COINS-CATALOGS 
COIN COLLECTION-
(1 DISK) .......... $20.00 

3. STAMPS-CATALOGS 
STAMP COLLECTION 
(1 DISK) .... .. .... $20.00 

---~,.~-R;s:a_o __ _ 
"'

455 P.O. BOX 2163 
E. PEORIA, ILLINOIS 61611 
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MONITOR 14 s.t9 95 
S&me n MonttOf l l but adds u :ve and rH<J dtlok flies. ~e<:t .,... 
put and OUipul Ol dls.k seGIOfS. HnCf. f ecet\4, Ot IM« 10 iN'ICAhet 
computer ¥Ia R$..232.C .ntet tace. ~~ disassembly oo .... 
SMART lEF~MINAL So$_~ 

En.aotes 'fOU' l RS«J to be us.il as ~ ttm04ete«ntn&& to a l tme
~tng system Suppott s towetu se and tuu •anoe ot cont ro& 
to.ey s Aulomat'f: ''•nsmJ.UJOn brelwet'ft me-mort and hOSt cc:wn
put~ Muc;h mote 

FASTSORT $9 95 
Mac:f'Mne 1anguaoe SOfhng ptogram l<M us. by Baste ptograms 
Many l ll'neS IU ICf lh., other meth0dl1 

GAME OF LIFE S5 95 
John Conway s (pme ol ·~t te~ snows patt~ns l"tttt'tng and 
chlnotnO sw•tlly bretCNe yOU! eyes A Qulltng oemonstrahon 
ptogtam' 

BASIC SOfTWAil 
MAU.ING liST . $88 95 
MatniiW'II ma.hng hSI htes <>' O¥ef 1000 Nmi'S '* diskette 
AOd Oetete. cNnQe. ltnd name. machtne LanQuaOe sort. pttnt , .. 
SMALL SUSINESS ACCOUNTING 54995 
S.Nd on Dome 8ookkeet:>tng .Jo.Jfna& l612. ~track. ot tn 

come. eapenOtlures. and ~yto&I ICW a smatl bu~o~nessot up to 16 
emptoyHs Oatly. monthl y, rear-to-date sutTWnat .. s 

HOME BUDGET 549.95 
Checkbook matntenance combtned wtl h recc:wds ot mcome 
and monthly bi lls Monlhty and year·t~te t unv naues show· 
•"0 t~o• OedUC:hOOS 

OA f ABASE M ANAG EMENT S29-95 
Ot-r..-.s 11._. o1 any descnphon an<1 ma.nta•n on caueue or 
diSk Add. c l\anQe Clletete. IH"'d SOft. tuShly, Pf•nt hne punt. 
totJIItetds. Wftte 

HOWl SOFTWARE ,....1o3 
14 Lexington Road 
New City, New Yo rk 10956 

r ' J TRS·80 1s • r~1s ter~ rr• cJem•rk or T•ndy corp. 

*SYSTEM TO BASIC* 
UTILITY 

Tile .,..... ...._ a..lc Alllll y- ...... , . 
As~ It Herel New Yeu Ca11 llldlllle v
MaciiiM Lenev ... l"reerems Ill Y- lesk 
l",....ems I"·A·I·M·L·I·'-'-L·Y • 

SYS-BAS Will CrMte A a .. k l"reer•m 
MMute Of Y-MediiM c-. Tllllt CM 1e llw or 
Mer.-c1 Wlttl MMt a .. k l",....em, All H .. Te 
Oeclmel AMI T~ Of Dete Ste .......... Is 0.. 
A-.tlcelly, Accwetely, A,.. l"eat Wltll 

SYS-BAS 
lllmiMtea Tile IMM l"w Systel'll or DOS LeMa 
....,. lllllllllftt Y- .. ale l"reerem. 
IIICioMied Is All o,tiellel I"ASTLOADIII ,.,..,_ 
wtllc:ll Will LeN Tile MM11te SYS-IAS Mea 
Creetecl led! lltte Me.-y At 'W.,- s,eM. 
AYelle-.e ,_. MMM1·16K AMI U11. L....t 11 AMI 
Disk. 

SeMI Check Or MeMY OrHr Tell"w: 
cusette 19.95 J . F. Conaultlng 
Dlak 24.95 74-355 Buttonwood 
C•llf. Aealdence P•lm o.a.rt, C.. 
Add 6% 92260 ..... 

rfom~rocomputiri9 l 
BlriDEAS 

ordEr 
Yours 
todaY 

Keep y04Jf lib<Ofy of 80 Mlaocomput!nQ soleltom loss 
or domoge In these hondoomely appolnt.cl bindefs with 
rid\ dOfk 9'"" COVetS ond 9Qid lecte<lng. [odl bindef 
holds 12 1:swes making on EXCllUKT '-EFE'-EIICE liANG
BOOK. S.ve<ol bindefs form o quolk y llb<Ofy you con b. 
p<oud of. 

U .50 -"· .. ~ "" UU) ... 6"" l42.00 . . 
,__ pold "' U$A. r .. ..,-. p~eooe ~nc~wc~o n .so ..... -

Se nd c heck or money order o nly to: 
80 M ICAOCOMPUTING BINDERS 
P.O. Bo x 5 120, Phila ., PA 19 1•1 

TRS 80 SOFTWARE DIRECTORY 

7000 listings · 600 suppliers 

Alphabet ized by Program Title 

Alphabet ized by Supplier's Names 

Model I & Model II listings 

Areas: Business. Education. Games. 
Home, Math, Utility 

listings include: Title. Description. 
Basic. Class. Memory, Price, 
Supplier 

5TH EDITION NOW AVAILABLE 

$7.00 Includes Postage 8o Hendlong 

COMPUTERMAT ,....6 1 

Box 1664M 
Lake Havasu City. Arizona B6403 
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FULL SCREEN TEXT EDITORS 
FOR THE TRS-80* 

11M Text Editor lor BASIC (Req. 32K & up, Ul) 
Order II 0 I ().20 . .. ... . ............... . ... 24.95 

11M Text Editor I<>< Radio Shack • EDTASM Soutce 
flies: T•pe Editor (Req. 16K & up, Ul) 
Order 11010.30 . .. .. .. . .... ........ . ..... 24.95 
Disk Editor (Req. 32K & up, Ul, shipped on Cepe) 

Outer 11010.31. . .. ..... .. ............... 34.95 
Send check ot money order (no COOs) to: 

Computer Applk •tlons Unlimited 

Poat Ofrlce Box 2 14, Dept. 231'1 
Rye, l'lew Vorl< 105110 
I'I.Y. State ruldents pluse add llpl>lkebk Mlea tax . 

!'Ieese • llow 4-6 weeks delivery. 

• Radio Shack ...S TRS·IIO •re regis tered tnoclerN<tca 

of the T...Sy Corp. 

I"~ ..... ~ ....... .... 107 

'IIIIIIVIIII'UI.OI-

A--u ... -&1-- 11-aa._.,.,u,auvu vouuu. 

TARHEELSOFTWARESYSTEMS 

"Af/ordablt So{tWGrt for Small Bll.sintu " 

PROUDLY ANNOUNCf.'S 

REAL ESTATE BOOKKEEPING SYSTEM 
a dHk·bued fuUy-inteJr1ted system inc:ludJna 
cuh journal, aeneral journal, tenant ledaer. 
lendlord ledaer, monthly lendlord statements, 
balance ~Met , P .l L statement by profit 
oenten , and more, Ill for $1 50 poat~id. 
(North Carolina orden add 4% sales tax.) 
Free continuins update .ervice included. 
Minimum hardware: TRS-80 Modell , 32K, 
2 disk drlva, line printer. Versions for 
TRS-80 Model II and Ill , Apple II and 
Commodore 2001 Series comin& soon. Watch 
for aMouncement of other smaU business 
applications software in the months to come. 

...... 

TAR HEEL SOFTWARE 
SYSTEMS, INC. 

Sl6 S. LEXINGTON AVE. · P.O. IIOX J4e 
IIUIILINGTON. N011TH CAIIOUNA anu 

LEARNING TOOLS 
• Spelling Primer 
• Vocabulary Builder 
• Crossword Generator 

EACH PROGRAM FEATURES: 
• HUNDREDS OF WORDS 
• GRAPHIC SCORING MONITOR 
• PROORAMMABL.E SPEED CONTROL 

E8ch Program Avellable In 4 L.evela: 
Grades 1·2; 3-4; ~; Nl. 

(Specify Grade) 

16K - LEVEL II 
$4.95 each - any two for $7.95 

DYIATEK liFO. SYSTEMS 
586 CONCORD AVE. 

WILLISTON PARK, N.Y. 11596 
.... 2$3 ''Qudly &lfrwltt If Atlor!IUII Prlc»>" 



Mer/ J. Hendricks 
140 Gradolph St. 
Toledo, OH 43612 

The February 1980 Issue of 80 

Microcomputing carried an 
article by Wes Thielke on " ROM 

Routines." The section on key

board encoding interested me. I 
entered the program and ran it. 

After looking at the output, I 

thought I could use it to create a 
little drawing program. I came 
up with the following program. 

Compu-sketch 

When an arrow key is de-

RECREATION 

A little drawing program. 

Compu-Sketch 

pressed, the pixel will move in 

the indicated direction. If two 
keys are pressed at the same 
time, the pixel will move in the 

diagonal direction determined 
by the keys. 

Interesting, but I thought I 
should be able to blank the trail 
so I could interrupt the lines. Af
ter some playing around, I set it 

up so that if the space bar is 

held down while the arrow key is 
depressed, the pixel will not 

leave a trail. 

Lastly, I could not clear the 
screen unless I used the break 

key, and then ran the program 
again. With a couple of added 

lines I cleared the screen by 
pressing the clear key and 

space bar at the same time. 

Graphic Set-ups 

This little program could cer

tainly speed up game graphic 
set-ups. 

A very short PEEK-POKE rou-

tine could transfer the graphics 

from the screen to memory and 
another PEEK-POKE routine 

could recall them. Take a look at 

the program. • 

100 CLS:X: 56 Y = 22.DEFINT C 

110 C ~ PEEK{ 144001 
120 IF C AND 8 THEN Y = Y - 1 
130 IF C AND 16 THEN Y : Y + 1 
140 IF C AND 32 THEN X= X - 1 

150 IF C AND 64 THEN X= X+ 1 
160 IF X> 127 THEN X = X- 1 

170 IF X < 1 THEN X= X+ 1 
180 IF Y> 47 THEN Y : Y - 1 
190 IF Y< 0 THEN Y: Y + 1 
200 IF C : 130 THEN PAINT CH~2):GOT01 10 

210 IF C> 120 THEN AESETtX.Y1.GOT0110 
220 RESET (X,YI.FOA T = lTOI .NEX T SET tX.Y) GOT01 10 

230 END 

Program Listing 1. Etch·a·compu-sketch. 

trom ELCOMPCQ ______ _ 

[Q)lUJ~lL [Q)~~~ [Q)lRl~~~ cc~~~ ~~tr 
"'

13 for Shugart, MPI, & other minis 

includes 
• CHASSIS 
• PLEXIGLAS$ COVER 

Easy Assembly (1-2 hrs.) 
Enough Power for 2 Mini Drives 

use one now-one later 

•ALL PARTS POWER SUPPLY $125 

COMPLETED U NIT 

ELCOMPCO 
MicrocompuTer Perip hera ls 

Posr Office Oox 61 JJ 
(Disk Drives & Connecting Cables-extra) 

Block off for Drive- $5 extra 
DEALER INQUIRIES INVITED C.O.D. Albany. CA 94706 
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TRS-80 

Software 
Efficiency 

THE I VERBNQUN I SERIES 
(PRICES: 

SORTE ILE 

DISK · CASSETTE - MANUAL 

$13. 95- $19. 95-11.00 

• Internal speed : 500 records/- sees 

• Multiple keys, of any mixture of 
data types and of ascend-descend 
directions 

• S ix output options : new data file, 
f ile with selected and /or reshur:led 
data fields In records, two kinds 
of Index Ole, or output to screen 
and /or printer directly 

• Needs Just 1 d isk and 16 K -mory 

• SEEFILE utility included free 

UI.U..!.IIES PACK 
SEEFILE 
CUT FILE 
JOINFILE 
PRINFILE 

$18.95- $14. 95-$3. 00 

MERGFILE 
SEEREC 
FIXREC 
AOOREC 

$43. 95-$39. 95-$J. 00 

SOFTWARE EFFICIENCY 31 --.163- 7117 
7800 Stanford Avenue, StLouis, MO 6313 

PALOMAR 
SOFTWARE 

" HI PED" Tape operation. a''<'. "<'rif\· 
& load programs or <~ rr<~y data m<~n;· 
times filster thiln CSA\'E or PRI:\T fi . In · 
eludes h<~rdcopy fo rmi1tting. :"Jot <1 h<~rd · 
w<~re add on. $2.J.9:1 

" COOED LED\.ER " A lt>clg('r for thl' 
small sy~tcm~ u~cr. Ylnnthl,· rt' [lnrt ~. J(\0 
user n<~mrcl categories. man\· ft•iltun·~ nor· 
milll y found in cl isr ~~·s t('~l~ . R equire~ 
" HISPED" and h;mlmry printt•r. ~1 ·1.9:; 

' ' TRANSFER 1.1. T" H<~rclcopy print · 
out of <~II tr<~n s fcr~. GOTO. c;o. l ' R . 
ELSE. etc .. in your hilsic progr<~m <~n' listed 
hy c<~llin){ line H <~ncl Cilllecllinc 1/. Trilnsfcr 
lis t is <1 greilt <1icl in r hiln,l{ing o r clrhug)!in).! 
hilsic pro)!r<~m« . ~7 .9:1 

PALOMAR 
SOFTWARE 

170 S. Palomar Dr. 
Redwood City, Ca. 94062 

V'228 

24 flnur Orrlr n /.im N /!i) .'/l)fi .).1 /0 
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Vena tile 
Information 
Manager 

Thmk1ng of buymg spec1al1zed prOgrdmS 
for dppllcattons such as matlmg l•slS. mven
tory, or mamta1n1ng personnel records' VIM 
can perform these and many other task s. and 
!he besl part of 11 IS that you only pay fo r 11 
once' 

S1mpilfy !he !ask of mam1ammg your dat a 
by pulling VIM to work on your system VIM 
·~very easy to u se and Its flex•b•llty w1ll per· 
mst you to perform a great va11ety of data 
processmg tobs w1th no extra programmtng 
II runs on !he TRS-80" Modell. 32K (Of mO<e) 
d iSk based system 

MOOUU 1 (d.lt•b.l"" mot~•~) ss• •s 
cUI•O.\of' df1Wl•lt0tl wt1h up to 140 cNirM: 

lf't tf'<Of'd\ ~nd JO ·~ 
• ll)twnunwnc: •nd """""K fM"4ch 
•dd ~t~ •nd dof-ktt" f f<Of'cb 

\f"• ICh on .tny fM'Id \ Of thf>u combtn•t.orn 
u\lniJ J IOK•c: • l .lind 10 rt•l,uron•l o~ro~tor\ 
- mochh unlo•d ur c~lf'tt' fi"C()I'Ch '"ll•t-vf'd 

by • \t'•r ch 
MOOU U l (\Oft uhllh ) J H .t S 

- •uupn rntur h "' •'~bh l•nau•IJ" t Of 

f•HI ot:W'f•UIO" 

- wwt on .tnv <Otnt>.n•uon ot r.ekh 1t1 

.ti\Cf'ndrniJ Of ~~tndrna ord~ 

MOOUU l (r~l ~~•tor, , .H.tS 
~ ditfont'd re<:ord •nd p.l .. IOfm.lh 

opc.o.wl ~ fOf t'IUIM'ftC ~~ 

\'tM tmoctuan 1 1 .net 100 t p.ap nwntHI) 

Add 1% ~na •nd h.indhn1 

()u~ lnQUtttn """''~ 

FOR MORE INFORMATION WRITE: V'307 

MICROCOSM.Nc. 
P 0 Box 2034 Dearborn, M1 481 23 

"Trademark ol Tandy Corp. 

INTERFACE EXPANSION BOARD 

MD 
For the TRS 80' 

MICRO-DE:~IGN 

The Interface Expanston Board gtve 
your computer these features: 

Phone Modem 
2K E·PROM OPTION 
32 K Memory 
Real· Time Clock 

PC Boatd & user marual 

MDX·1 

~~~~;':0~7 6495 
Dual Cassette Line • 
Floppy Disk Controller· MDX·2* 
On Board Supply 
Silk Screen 
Solder Mask 
Expansion Port 
Manual 

7495 
Add 3 00 lo1 sn1ppmg 
~ nandl!ng Texas •es· 
•dents add s•,. sales 
tax 

-
'TRS 

MANUALS $7.95 
EE PAMPHLET AVAILABLE 

Call or wri te 

MICRO-DE:~IGN "".:.. 
P.O . Box 18054 m4· 

Austin , Texas 78760 
1•512·458·2937 

IS a Trademark ol 

T~Ep_.fiEfiS! 
PROFESSIONAL 

FEDERAL INCOME TAX 
PROGRAMS 

• Runs on any 161< Level II sysl em 
• Prohibits Bypassing of Mandatory Entries 
• Accuracy Assured by Triple Check Log•c 
• Enter only Pertinent Lmes • Much Faster than 

Line by Line entry 

• Prompts are Erased from Screen leaving 
Display Identical to IRS forms 

• Single Line Correction w1th Automatic Update 
of Succeeding Totals 

• Pnnls Directly on IRS forms "' on Plain Paper 
w1lh Overlays 

• Professionally Written - Econom1cally PriCed 
1040 • $99.50 1040A • $74.50 

Schedules • $24.75 
Send $2.50 for Full Description and Samples 

applied to purchase pnce 

C!!IC MICRO-TAX V'416 • 
P.O. Box 4262. Mountain View. CA 94040 

Call: (415) 964-2843 

TRS-80 Model I and 
Model II Programs 

MUlnPU UGUSSION 1 . 1- A disk b.o>ed p.Kk.>ge of 

ctw•flf!d J)fog,r.vm 1ha1 per-mac~tnOdet esc•,...tion ~ns 
1~ ot obs.e't'-v4:lucwt~. u~ spe< ifled tr.lruilor""" 

1100.). x .y plot~. fonnc,tt«i for S.Cr~ or printf't' 

LIM-.ar !"Jrogr,ammmg 

0-1 Programming 

Tr~n~rtc-'tion Algonthm 

S45 00 
U9 95 
U995 

U 995 
~uri$1 1C Line 6-al~nclng. Sl9 9 5 
Sr"t rAck- me<11um. mode. mte~n (Avg .. h;umon•c. 

geometric ). vi"dan<e. htsl ogre~ms. Tesu (T.X1 J .) one 
Vt:UI~bte regression. one and IWO<wdy ANOVA S 24 95 
O.ffnenti.l l equ.Jlions-6 methods U Q 95 
Qualing S.ausclcs S 18 95 
lOwt.aCA.Sl MOO-Includes excellent document c'lc ion 

+ all p..ms (nochlng else co buy). comJMCible w lch UK.· 

eric l'encil ~ 14 95 

SCIENTISTS-INVENTORS 
Stop -lilt fw -lac1lln 

A moot fw u,.rlmM!an, ..,..._. lo: 

• PHYSICs-ELECTRONICS 
• CHEMISTRY-MECHANICS 
• SOLAR ENERGY-OPTICS 
• GENERAL SCIENCE. STUDENTS, etc. 
•no MASS, LENGTH , TIME, ANGLE 
• 2311 AREA, VOLUME 
• 310 VELOCITY. DISTANCE/TIME 
• 400 FLOW, PRESSURE 
• 520 WORK ENERGY, POWER , 

THERMAL UNITS 
• 610 FREQUENCY WAVELENGTH , 

VOLTS OHMS AM.:.S WArn, ETC. 
• 730 PARABOUC REFLECTOR, CYUN

DER. PIPE, TORUS, RING, ROD , etc. 
atMllrlllllriS.UIM. S ..... A .••. 

Onltr by ,...,.., ooooNr •

SYSTEM$-10®, P.O. BOX 'lT1 ""
467 

ALBION, CA !15410 (7UT) 137-41115 
Seocl SASE ltr loll lo!IU -rlptl10 t1 ,..,_,, 



SOFTWARE 

Tell your data printer where to go, with software, of course. 

RESTORE 
Data Pointer Control 

10 ON ERROR GOTO 200 
20 D = O: EL = O 
30 READ AS : D = D + 1 
-40 PRINT AS; 
50 IF AS = -MOUSE- THEN EL = D ELSE 30 
56 REM ''MOUSE'' IS THE LAST OF THE STRING DATA 
60 READ A: PRINT A: 
70 GOT060 

100 DATA CAT. DOG. MOUSE 
110 DATA 9. 18. -21. 3.98 
200 RESTORE 
210 FOR I " 1 TO EL 
220 READ AS · NEXT I 
230 RESUME 50 

Program Listing 1 

10 ON ERROR GOTO 200 
20 0 =0: EL=O: REM D FOR DELETE. EL FOR LAST ELIMINATED. 
30 READ A: D = D + 1 
40 IF A= 9.9 THEN EL a 0 : REM 9.9 IS LAST DATA ELIMINATED 
50 PRINT A: 
60 GOT030 

100 DATA 6. 9. - 8. 9.9. 4. 8 
110 DATA 7. 3.45. 2.1 
200 RESTORE · REM ALL DATA IS RESTORED 
210 FOR I a 1 TO El · REM THE FIRST EL DATA ARE READ 
220 READ A: NEXT I . REM BUT NOT PRINTED 
230 RESUME 

Program Listing 2 

65000 INPUT M. N. P. R 
66010 RR=N+(R - 1)•(N - P - M) 
65020 DIM A(RRl 

65030 FOR I = 1 TO N 

: REM SEE TEXT FORM. N. P, R VALUES 
:REM RR =TOTAL DATA WANTED 
: REM THIS SIZE ARRAY ALLOWS R 
REPEATS 
:REM THE FIRST N DATA ITEMS ARE 
READ 

65040 READ AU) : REM AND PLACED IN THE FIRST N 
66050 NEXT I : REM ENTRIES OF AN ARRAY A 
66060 FOR I z 1 TORR : REM ALL OF ARRAY A IS FORMED 
66070 IF I>M THEN A(l) = A(l - (N - M)• INTttl - M - 1)/(N - Ml)) 
65080 REM THIS INSURES THE FIRST M ITEMS ARE USED ONLY ONCE 
66090 IF 1>2• N - M - P THEN A(J) = A(1 + M + P- N) 
65100 REM THIS ENABLES US TO USE THE LAST P ITEMS ONLY ONCE 
65110 NEXT 1 
65120 RETURN 

Program Listing 3 

David R. Cecil 
Dept. of Mathematics 
Texas A & I University 
Kingsville. TX 78363 

Methods to effectively set 
the OAT A pointer to some 

other place than the start of the 
OAT A list or only to certain data 
statements through the RE
STORE command have been the 
topic of many a letter to the 
editor in microcomputing jour
nals of late. 

The following programs illus
trate two methods of obtaining 
a selected RESTORE. The 
method in Programs 1 and 2 
RESTORES to the first of the 
data set and then reads to the 
desired data. The method in Pro· 
gram 3 places the data in an 
array and relabels the sub
scripts of the array, so that se
lected lines of data may be re
stored and used as often as 
desired. 

When we run Program 1, the 
output will be 6 9 -8 9.9 4 8 7 3.45 
2.1 4 8 7 3.45 2.1 4, etc. We have 
restored only the data appear
ing after the data value of 9.9. 

Program Listing 2 allows us to 
restore only numeric d~ta, if we 
have all the string data listed 
together and appearing before 
any numeric data. 

If all the numeric data is listed 

simply replace each AS by A and 
each A by A$, as in Program 2. 
Line 50 would have A :;: last 
numeric data value. 

Using an Array 

The second method. using an 
array for storing the data, allows 
us to use all the data once and 
then reuse any consecutive por
tion as often as we wish. To 
illustrate this method, we'll use 
a subroutine with high line num
bers. 

To use this Data Restore 
Computation method with any 
of your programs, type the 
subroutine in Program Listing 3 
and, for the very first line of your 
exist ing program, put 0 GOSUB 
65000. 

The subroutine asks for four 
inputs M, N, P and A. These 
values are given by the follow
ing: 

M :;: the number of data items 
at the beginning of the OAT A 
statements that will be used 

only once; 
N :;: the number of data items 

to be used until we want to reuse 
some data; 

P :;: the number of data 
items, from item N - P + 1 toN, 
that will be used only once (the 
middle items from the M + 1s1 

through theN - p1h are the only 
items that will be reused); 

A :;: repeats the total number 
of times the data items M + 1 
through N - P will be used. 

Table 1 illustrates how the 
before any string data. then we subroutine forms array A. The 
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Qume. 
Printers 

for the TRS-80? 

Our model CS-2 interface plugs into the Oume printer 1/0 
and offers a centronlcs connector for DIRECT CONNECTION 
from your TRS-80 parallel interface. 
0. Which Oume? 
A. Any sprint 3 series printer 35. 45. or 55 CPS. 
0. Software compatability? 
A. The code set is compatab/e with: 

lHiblo 161011620 
Sprint 5 subset 
Scripsit works with no modification. 

Price: $395.00 shipped from stock 

[
Complete printer systems available. ] 
Example: Sprint 3/45cps with TRS-80 interface $2645.00. 

ALSO AVAILABLE 
Sprint 5 Printers RO & KSR 
Sprint 3 Twintrack 
DataTrack 8 Floppy Disk Drives 
DataTrack 5 Floppy Disk Drives 
Forms Tractors 
Cut Sheet Feeders 
Interfaces for Oume to Apple, Pet, HP-85 
Systems 10 Computer systems 
Supplies 
Complete service depot 

Dealer quantity discounts available. 

DATA WHOLESALE 
CORPORATION ~~ 

700 Whitney St. San Leandro, CA 94577 (415) 638-1206 
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Orlglnel Sullea1pta AeWieled Sullea1pta e--ta 
~tl ~t l Tilts data only used 

~Ml ~MI 

at trrst and not 
repeated. 

~M+tl ~M + t l F ~rst use of that 

~N-Pl A(N - Pl 
part of the data to 
be repeated 

~N - P+ t l ~N - P + t ) Thrs data used only 
once and not 

~N) A(NI repeated 

~N + t) ~M + t ) 

: 
A(2N - M -P) ~N- P) R- t additional uses 

of data it ems M + 1 
~RR - N + P + M + t ) ~M+t) thru N - P 

: : 

ACRRl A(N - P) 

Table 1 

short program in Listing 4 with 
four OAT A statements should 
help you get used to our M, N, P, 
R input notation. 

If we input 4, 10, 2, 4 when the 
prompt ? appears, then data line 
20 will be used only once (the 4 
input); all the data will be used 
(10 items); data line 50 will be 
used only once (the 2 input); and 
data lines 30 and 40 will be used 
a total of four times (the 4 input). 
The output will then be (4 9 -8 0) 7 
1 5 2 (3 6) (7 1 52) (7 1 52) (7 1 52). 

The parentheses are not output, 
but are used to show the group
ing. 

If we want to use data lines 20 
and 30, with line 30 used six 
t imes, we would input 4, 7, 0, 6. 
(Note that line 30 is used once 
for the first listing of seven 
items and then line 30 is used 
l ive additional times.) 

We see that 0, 10, 0, 3 would 
use all ten data items three 
times, while 4, 8, 1, 2 would use 
data lines 20, 30 and 40, and 

o GOSUe 65000 

then repeat data line 30 one 
more t ime. 

Try other combinations of 
values for inputs. Be sure you 
use whole number values for all 
four inputs with M ~ 0, N > 0, P ~ 
0, R > Oand N > M + P. Program 
Listing 4 has very little data, but 
remember that for larger N and 
R, the subroutine takes a longer 
time to form the array. 

Program Listing 3 can be 
used equally well with string 
data. You need only change 
each A to AS in lines 65020, 
65040, 65070 and 65090. You 
could try this with Program 
Listing 5. 

Inputs of 3, 8, 2, 4 give an out· 
put of ABCDEFGHDEFDEFDEF. 
If we change the first part of line 
10 to FOR I = M + 1 toRR, then 
inputs of 2, 5, 0, 3 would result in 
line 30, and only line 30. being 
used three times. 

I hope these methods will 
make your RESTORE problems 
seem like child's play. • 

tO FOR I • t TO RR: PRINT ~t):: NEXT t: STOP 
20 DATA • . 9. - 8. 0 
30 DATA 7. 1. 5 
.a DATA 2 
50 DATA3.6 

Program Listing 4 

0 GOSUB 65000 
10 FOR I = 1 TO RR: PRINT AS(Il: : NEXT I . STOP 
20 DATA A. 8 
30 DATA C , 0 . E 
.a DATA F 
50 DATA G, H, I, J 

Program Listing 5 



C. E. Wlnterbauer 
3910 Bandini St. 
San Diego, CA 92103 

3000 
3000 2 100F8 
3003 06 18 
3005 C5 
3006 3E81 
3008 03FF 
300A 0650 
300C OEOD 
300E 3E1 3 
3010 CF 
3011 1 15000 
301 4 19 
3015 Cl 
3016 !OED 
301A D3FF 
301C 3E24 
301E CF 
0000 

PRINTER 

PRTLNE 

UTILITY 

An LPUNK list program for Model !Is. 

Less Is More 
Sometimes a program is writ

ten and becomes a favorite 
for a silly reason. 

written in assembly language 
but Is so short that It's faster to 
load it directly using Debug. It 
also uses a relative jump, mak

ing Its location unimportant. I 
placed it at 3000H only for con
venience while using it alone. 

This is partly the case with 
this routine. While It's useful , 
it's part icularly attractive be
cause the program does so 
much with so little code! It was 

ORG 3000H 

It's an easy program. 

L[• HL.OF800H ; MEM START LOCATI ON 
LD 8.24 ; !NIT !AL NUM OF LINES 
PUSH BC ;SAVE IT FOR LATER 
LD A,81H ;VALUE FOR DSPLY TURN ON 
OUT <OFFHl,A ; OSPLY MEM SWITCH PORT 
LD 8.80 ; NUM CHARS / LINE 
LD C.ODH ; CARR RET ADVANCES PR I NTER 
LD A, 19 ; SUPERVI SOR CALL CODE 
RST 8 ;EXECUTES SUPERVI SOR 
LD DE.SO ; INCREMEN T fO Nt:XT LI NE 
A.DD HL,DE ;SET UP NEW lRANSFER LOC 
POP BC ;GET CURRENT LINE NUM 
DJNZ PRTLNE ;CHECK,JMP BACK IF NOT DONE 
OUT <OFFHl ,A ;DSPLY MEM S WI TCH PORT 
LD A.36 ;SUPERVISOR CODE J MP TRSDOS 
RST 8 ;EXECUTES SUPERVISOR 
END 

The number of lines to be 
printed can be easily changed 
(3004H). So can the end of the 
program, both by add ing a form 
feed inst ruction, or returning or 
jumping to another routine in
stead of back to TRSDOS. I use 
this routine in a larger program, 
which examines and edits speci
fied sectors of the d isk. I call 
this routine whenever I want a 
copy of the information (sector 
data) on the screen. Of course, 
my printer has already been in i
tialized and is on line. 

One of the key points of the 
routine is the knowledge of the 
port and the value sent to that 
port to perform the operation. I 
have a 64K Model II and the turn
on value is 81 H and the turn-off 
value is 0. 

Modell/ Machine Code for Printing the Display Contents 

I hope this routine will be use
ful for those needing a simple 
but effective print routine when 
coding in assembly or machine 
language for the Model II. • 

Microcomputing ~ 
,-RHdflr S.rvlce-see pe~ 274 

TNt your mind-not 
your rellexes-wlttl 

SQUADIION LEADER Gomea 
Commond o Hg hle< Sqvodron 

•n any ol six ol the dec1s-ve 
campaigns of Workl WOJ n 

W Tl'letofl'eol.,.,. 
Wtlthosl)e.,O., I~I I'>()#? 

~ON!~,..,.. 

~'i\Gefl"'((nl0",.. .. (05te<fii<QI"I -'"-CloviiQN~ Oft--oweoo ----llii;JtCO.IIItoiOroO kev tolf'oe~ "''of< 

~Slltl• ICH(JIIIDDie~ ~ 
~ ..... ~OO'....._,.,_,<JOOttiW) 
~.ft\oMOng.. fawaolal;lJewn. ._ 
t.,.or-oow- Owoo fi!Q1¥0Q 

Squadron Leoda< games ore nol JUSI shoO! em up arcade 
games. btu' oetoded t.skricol wnulahons. E<X;h Of theSe 
games giYel you o d10>Ce o1 dOZens o1 COfT'bnaloons o1 
lroendly O<tcrotl (conlrOIIed by you) and ..,_.,., ooraon (con
trolled by !he computer) Each ~ coretully researched and 
sunulated tor loctors ol speed. rnonueverobikty. hr~. 
stuld•ness. and rote ol c lfn'lb Success or to.ture depends on 
vour obil•ty to ktorn ond expbt the odvontoges ono 
weaknesses of every OITCfOft 

Each game Includes on oudtotope cossene tor 16K TR$80 
Le vel II, Aople II t 161< or k:nger}, and the new 16K PEL loaOtng 
tn.structions, a 'octlcs reference card. ana players manual. m 
an onroctive bOOkshelf bOx PriCe Is S1Q QS v' 412 
0.scO¥•ry Gam .. • tl6 W H~ 36 • Sf Paul, MN !161 13 

-GENEALOGY 
Compiling Roots and Branches 
An extensive family tree system 

for the Radio Shack TRS-80 
64K 1-disk Modell/ 

STORES AND REVIEWS 1000 FAMILY MEMBERS' 
names, dates, places, marital statuses (2), relation
ships (father, mother, spouses (2), children (16)). and 
footnotes (2) 
OUTPUTS complete Family Books of info for yourself 
and others. new and revised pages for Family Book 
recipients, Indices to names and their ID numbers. in
dented format Sileneration pedigree and descendent 
charts, lists of dates and footnotes. and blank and 
filled-in forms to solicit info. Includes comprehensive 
indexed 70 + page manual. 

Diskette wi th manual S250.00 
Manual & 9-program BIK BASIC listings S50.oo· 
Manual a lo n e $25.00 ' 

•applicable toward diskette purchase 
Brief description wi th examp le p rintou ts SJ.OO 

Send check or money order or call for more details. 
John J. Armstrong • 
3700 Whispering Pine Rd. #478 "" 414 

• 

Mobile, AL 36608 • 
I Phone evenings 2051342-7642 

From the original author of Roots and Branches 
Personal Computing magazine September 1979 

'TRS-80 is a registered trademark ot Tandy Corp. 
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GENERAL 

Computer dating with a difference. 

Gregorian Converter 

Hubert C. Borrmann 
284() S. Circle Dr. 
Colorado Springs, CO 80906 

When we work with dates in 
real life, we look at our 

digital watch or calendar. When· 
ever we have to compare several 
dates, we let our fingers do a lot 
of walking through the calendar, 
because we cannot use simple 
arithmetic when subtracting 
one date from another. 

We use the Gregorian Calen· 
dar which was established in 
the early Middle Ages. Our com
puter likes its dates simpler, 
however. Some large data pro
cessing installations are using 
the Julian date, named after 
good old Julius Caesar. The 
Julian date consists of five dig· 
its, the first two of which are the 
year, followed by a three digit 
day within that year. For exam· 
pie: 80039 is Feb. 8, 1980; 80061 
is March 1, 1980. 

When comparing two Julian 
dates within the same year, we 
merely subtract the lower from 

the higher and have the elapsed 
days. If we go from one year to 
the next we first determine how 
many days are left in the current 
year, and then how far we want 
to go into the next year, and add 
the values together. 

This program will convert a 
Gregorian date to a Julian date, 
or vice versa, via two entry 
points. To convert to a Julian 
date we furnish the subroutine 
with three values: the month 
from 1-12 in 'MM', the day from 
1-31 in 'DO', and the year from 
10-99 In 'YY'. 

GOSUB 12100 and the sub
routine will return the five-digit 
Julian date in the form YYDDD in 
variable 'JD'. To convert to a 
Gregorian date furnish the sub
routine with the Julian date in 
'JD' from 10001-99365, then 
GOSUB 12200, and the subrou· 
tine returns with the Gregorian 
month in 'MM', the Gregorian 
day in ·oo· and the year in 'YY'. 

Both entry points edit the en
tered data, and If they are in er· 
ror, a message is printed and the 
return variables contain zero. 

Look at the subroutine in Pro· 
gram Listing 1. There is a rather 
extensive REM section from 
lines 12000 to 12090. If you are 
pressed for space this part may 
be eliminated. In addition to the 
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variables 'MM', ·oo·, •yy• and 

'JD', which are not destroyed, I 
am using the Y-family in this 
subroutine. 12100-12180 is the 
Gregorian-to-Jullan routine, and 
we first link to another subrou· 
tine at 12300, which loads our 
table into variable ·vvs·, a sub
routine within a subroutine. 

Line 12110 edits the furnished 
Gregorian month, day and year 
with in valid ranges. Any errors 
cause the logic to go to line 
12180 which prints ERROR, sets 
variable 'JD' to zero and goes to 
line 12170, which is a RETURN 
statement. 

The table in ·vvs·, (line 12300), 
consists of 13 elements, one for 
each month of the year, and one 
terminator. Each element Is five 
positions long, its first two posi· 
tions indicating how many days 
each month has. The remaining 
three positions describe how far 
into the year the first day of the 
month Is. The first element, 
31001 , is January. It tells us that 
January has 31 days and the 
first of January is the first day of 
the year (001). The next element, 
28032, tells us that February has 
28 days and February 1st is the 
32nd day of the year. March 1st 
is day 60 of the year, etc. The 
table is adjusted for Leap years 
as well. A leap year Is deter-

mined by divid ing the year by 
four, and if there is no re· 
mainder, it is a leap year (see 
lines 12120, 12160, 12235 and 
12240). If the test in line 12120 is 
not true, line 12130 is executed, 
and here we check that the sub
mitted day is not larger than the 
last day of the month. We f ind 
the correct table element by 
multiplying the month by five 
and then subtracting four. This 
points to posit ion one of the ele-
ment, wh ich is also posit ion one 
of the number of days in th is 
month. 

Let's say, fo r example, the 
submitted month was 04 and the 
day was 31. We multiply four 
times five and subtract four 
= 16. The statement in line 
12130 would say: If the day en
tered (31) is larger than the two 
posit ions in the string (the table) 
VV$, start ing at position 16, then 
it is an error. Counting off the 
16th and 17th position, you find 
30, indicating that the 31st of 
April is an error. 

We have to use VAL because 
the day variable 'DO' is numeric 
and strings are alphanumeric. If 
the check passes, in line 12140 
the Julian day of the first of the 
month is picked up. If April 30th 
was submitted, again we find 
our month element and we are 



pointing at position one of the 
three position day within the 
year field; 091 for April, to which 
we add the day value 30, and 
since we do not want to count 
the first day twice, we subtract 
one. The Julian day for the 30th 
of April Is 120. 

line 12150 develops the five 
position Julian date by multiply· 
lng the submitted year by 1000 
and adding the Julian day to it. It 
Is in variable 'JD' and we can 
then go back to the main rou· 
tine. Before we RETURN we test 
for a leap-year and adjust our 
answer accordingly. 

For any printouts and com
munication with the " other 
world" we need to reconvert 
Julian dates to Gregorian dates. 

Line 12200 Is the entry point for 
the Julian to Gregorian conver
sion. Line 12210 resets some 
variables and also converts the 
submitted numeric Julian day in 
'JD' to a string. If the Julian date 
Is five positions long (as it 
should be) we will have six posi
tions in our string V7$. 

The first position Is for the 
sign. Line 12220 picks the five 
significant positions out of V7$ 
and builds V6$. We also split 
V6$ Into the year In •yy• and the 
day In 'DD'. In line 12240varlable 
V4 Is set up with a one if we are 
working with a leap year and the 
submitted day is larger than 59. 
Otherwise the value In V4 re
mains zero. 

Lines 12250 and 12260 form a 

12111 ' THIS DATE-CONVERSION SUBROUTINE HAS 2 ENTRY POIN 
TS : 

12115 • 
DATE 

12111 • 
DATE 

12115 • 

1 ) 

2) 

12111 CONVERTS FROft GREGORIAN TO JULIAN 

12211 CONVERTS FROft JULIAN TO GREGORIAN 

12121 'WHEN CONVERTING TO JULIAN DATE, SUPPLY THE GRECO 
RIAN 

12U5 'DATE AS 
12131 • 
12135 • 
12141 'AND THE 

EXIT 

FOLLOWS 1 MONTH (1-12) IN VARIABLE 'MM' 
DAY (1-31) 'DO' 
YEAR (11-99) 'YY' 

JULIAN DATE WILL BE IN VARIABLE 'JD' AT 

12145 'AS YYDDD (YY•YEAR, DDD•DAY WITHIN YEAR) 
12151 I EXAMPLE I 12,18,81 (FEB.8, 1981) IS 81139 
12155 ' 13,11,81 (ltAR.1, 1988) IS 81161 

ETC . 
12161 I 

12165 ' WHEN CONVERTING TO GREGORIAN DATE, SUPPLY THE JU 
LIAN 

12171 'DATE IN VARIABLE 'JD' AT ENTRY, AND AT EXIT THE 
VARIABLES 

12175 ' 'lVI' WILL CONTAIN TilE GREGORIAN 

12181 

12185 

JtONTH 
I 

DAY 
I 

YEAR 

'DO' 

'YY' 

12191 'Ill THE YEARS 11-99 IN THE 21TH CENTURY ARE ASSU 
IU:D Ill 

12111 COSOB 12311 ' GREGORIAN TO JULIAN ENTRY, LOAD TAB 
LE 

12111 I F MM<1 OR MM>12 OR DD<1 OR 00>31 OR YY <11 OR YY > 
99 THEN 12181 

12121 IF 00• 29 AND MM•2 AND INT (YY/ 4)•4 • YY THEN 12141 
12131 IF DD >VAL(MID$(VV$ , MM•S-4,2)) THEN 12181 'ERROR 
12141 V1•VAL(MIO$(VV$ , MM•5-2,3))+DD- 1 
12151 JO•YY•1111+V1 
12161 IF INT(YY/ 4)•4•YY AND MM >2 THEN JD•J0+1 
12171 RETURN 
12181 PRINT"£ R R 0 R" rJD• I 1COTO 12171 
12211 COSUB 12311 ' JULIAN TO GREGORIAN ENTRY, LOAD TAB 

LE 
12211 V4•1 1V5•1 1V7$•STR$(JD) : IF LEN(V7$) <>6 THEN 12295 

'ERROR 
12221 V6$•MID$(V7$,2,5 )1 YY• VAL(MID$(V6$,1,2)) 100•VAL(MI 

D$(V6$,3,3)) 
12231 IF YY<11 OR D0<1 OR DD>366 THEN 12295 'ERROR 
12235 IF INT(YY/ 4)•4 <> YY AND DD-366 THEN 12295 'ERROR 
12241 IF INT(YY/ 4)•4• YY AND DD>59 THEN V4•1 
12251 V5•V5+1 
12261 I F DD•>VAL(MID$(VV$,V5•5-2,3))+V4 THEN 12251 
12271 Vl • VAL(MID$(VV$,V5•5-7,3)) : IF V3 >32 THEN Vl • V3+V4 
12281 DD-DD-V3+1:NM• V5- 1 
12291 RETURN 
12295 PRINT"£ R R 0 R" : MM•I : DD•I : YY•I :COTO 12291 
12311 VV$• "31111281323116131191311213115231182312133124 

431274313153133511367" r RETURN 

Program Listing 1. Subroutine. 

loop, checking each table ele
ment's Julian day until a month 
is found whose entry is larger 
than the submitted day In ·oo·. 
On checking each entry the val
ue in V4 is added to it and this 
has the same effect as if ali day 
fields from March on are larger 
by one in the case of leap year. 
On leaving the loop we are one 
month too far, and in line 12270 
In V3 the day element of the pre
ceding month is picked up. If 
this picked up day Is larger than 
32, It's added to the value In V4, 
which In the case of a leap year 
has the same effect as If the day 
fields from March-December 

11 CLS : CLEAR 211 

were larger by one. 
In line 12280 we subtract the 

picked up day in V3 plus one 
from the submitted Julian day, 
and the result Is the desired 
Gregorian day in ·oo·. We know 
that we went one month too far 
and reduce the month counter 
V5 by one, which goes into 'MM'. 
The year has been in ·yy· since 
line 12220. Line 12290 returns to 
the main program, and line 
12295 is the error line. 

To try the subroutine, see pro
gram listing 2 for a small driver 
which alternates between the 
two entry points, and also 
checks for a zero return. • 

21 INPUT"ENTER GREGORIAN DATE (MM,DD,YY) " ; MM , DD, YY 
25 IF MM• I THEN END 
31 COSUB 12111 
41 IF JD• I THEN 21 
51 PRINTTAB(33) MM;"-";DD;"- ";YY;" IS • " ;JD : PRINT 
61 INPUT"ENTER JULIAN DATE (YYDDD) " ; JD 
71 COSUB 12211 
81 I F MM•I THEN 61 
91 PRINTTAB(27) JD; " IS • " ; MM ; "-" ; 00 ; "- ";YY : PRINT 
111 COTO 21 

Program Listing 2. Driver. 

Dear Subscriber: 

80 Mkrocomputiag does not keep subscription 
records on the premises. "f'beftfore, calling the 
Peterborough offices doesn't solve your subscrip
tion problem. 

To qukkly solve your problem, please send your 
most ~nt address label and a description of the 
problem to: 

80 Microcomputlng 
Subscription Drpartmtnt 
PO Box 981 
Farmingdale, NY 11737 

Please allow the subscription department at least 
two weeks for an answer or a solution to your prob
lem. 
Thank you and enjoy your subscription. 

Sincerely, 

Debra L. Boudrieau 
Circulation Manager 
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3 IIL~Y IMMtl~s fnHII tl1e etlitttrs 
ttf 1~11 & ;~tt •\\i~ntt.,~••••l•••ti•ltl 
e 40 COMPUTER GAMES BK7381 Forty ga~ maIm mne 
d tllerent c tegorte3. Games lor targ nd m II systems and 
even section on Ccllcul.;ator games Many verseons of BASIC 
used and a wide v rtety of systems repr ented A must for tho 
r.orious computer gamesman $7.95. 

e UNDERSTANDING AND PROGRAMMING MICROCOMPUTERS BK7382 - A valuabe 
addet on to your computtng I brary. Thts two part text tnclud the best article that have ap 
pe r d In 73 and Kilobaud Microcomputeng magazu\es on the hardware nd sollwate 
aspects of the new me rocompullng hobby W II known authors and w II structured 1 xt 
helps the roador g 1 lnvol11ed en Amer~ca s fastest growmg hobby. S1o.95· 

• SOME OF THE BEST FROM KILOBAUDJMICROCOMPUTING-BK7311-A collection of the 
b st articles that have recently appeared In Kllobaud/MICROCOMPUTING Included is matereal 
on the TRS-80 and PET syatems, CP1M, the 8080t8085IZ80 chips, the ASR-33termm I. 0 Ia base 
management, word proceulng, text edttors and fete structures are covered too. Programming 
techmques and hardcore hardware construction projects for modems, high speed cassette 
lnter1ac and TVTs are al o Included In thls large format. 200 plus ~0 ed1t1on $10.95 • 

~--INTRODUCTORY----~~~ 
e THE NEW HOBBY COMPUTERS-BK7J.ol0-This boo "' as 11 I rom 
where · HOBBY COMPU ERS ARE HERE• leavos off wtlh chaplet~ on 
Large Sc11le In &gratlon. ow to choose a mo<:r~QCeS$()1 ch•P an mtroduc 
•on to program~·no l<rN cost 110 IOf a COIT'puter. computer authmelo<:. 

ch ong mef"''f)) OO.rds ... and rnuc.,, much more• Don I ml th tremen 
deus va u ' Only SA 95 • 

e HOBBY COMPUTERS AA£ HERE' BK7322 II you (or a lrtend) want to 
come up to speed on how computers work hardware and oftware 
th s ts an excel ent book. It starts WI h 1 e fundamentals and cxpla1ns the 
c rct~lts and 1 • s cs of ptogramm ng Thts book has the h1g t rec~ 
mcnd.lttons as a I ach ng • od lor neNcomer SA 95. • 

• AN INTRODUCTION TO MICROCOMPUTERS, VOL 0-
BK 1130 - The Beg•nl'l r 1 Boolt- Wntten lor readers ~~~oho no.w 
noth. g about eompu ers for tnose ""ho have a., tnterest tn 
I'! to u5e computers and IOf everyone else ~~~tho must live 
weth computers 81\d should know a l•tlle about them. The fir t tn 
a serle o f 4 volume this book well expla n ho..v compt~ters 
work and what 1~ can dO Computers have boCOtne ;an tn 
tegral p rt ot hie nd SOC1ety Ou11ng ony g1ven day you areal· 
lected by compuiiiS, so start learning more about them wtth 
Volume 0 S7 95 ·r--------~ 

• VOL I BK 1030- 2nd Edition completely rewiud Dad• led 
to the ba •C concepts ot miCIOCOtl'puters el'ld hard#!~ are theory 
The purp<r.>e of Volu..-e les to g•v you a tt•orough understand
Ing of ~~~ohat mo<:rocomput rs ar From ba o<: concept (#!~ I 

re cov red In detail). Volume I bu ld the nee &.Ury COO"po 
nents ot a m1crocomputer system Th1s book h ghhghts the del 
terence between mentcomputers and rrucrocompu l rs. S 12.50 • 
e VOL II - BK I~ (welh b nd - S30 00 • - Conta n& descnp 
t1ons of 1nd1vldual rrucropr~s and support de" en used 
only ~~>•lh the parent macroprocessor. Volume II d scribes all 
available chtps. 
e VOL Ill - BK 1 133 (wtlh binder) S20 00 • Contains descnp 
!Ions of all support devtCIIS th.ll can be u5ed w1th any m•cropro
C~$0t 

a HOW TO BUILD A MICROCOMPUTER - AND REAllY UNDERSTAND IT - BK7325 -bf 
Sa'1'1 Oe<~son The etoctrontGS hot>by•st who wants to bu• od h•s n microcomputer 
system no.w has a practical Ho.., To guidebook Th.s bOOk IS a comb na\lon tecl'\ntcal 
manual and programm1ng gu•de that takes the hobby•St step by·step through th deseg.,, 
consteuetaon, testing and df!buggtng ol a complete m•c•oc:omputet sy tem M~st r adeng 
tor anyone d~umg a true undet5tand ng ol small comput r systems $9 95 

e TOOLS & TECHNIQU£5 FOR ELECTRONICS - BK~-by A A. W1eks ''an easy·to
underata.nd book written tor the beQioolng k.lt build as well as l he experienced hob
bytst It ~ numemos plctur anc:J ducripllona of the aale and correct waya to use 
basic and specialized tools tor atectronlc pro,ects u well as specialized metal't'torldng 
tool& and the chemical aids whech are used en repaer shops $4.95 • 

•a.. u. .... <Millin u. Ndo 81 INI-•-.,_--• __ ,_. 81 ,_,_ ftlll 1e IOI'Utl..co,..,._ 
QJ4~L ts. a .. olo-cllcd.,. ........ ..-a~""'--'-- l'lo C.O.D ...... «"..,._ -.... ~ 11.00 

..,.......,. Ouc._J K ,_-" ...__ wnte eva s..-• .t u..-... ....,_ 
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UTILITY 

Unravel your ROM vacabulary. 

Keyword List Plus 

Jack Decker 
1804 West 18th Street, Lot 155 
Sault Ste. Marie, Mf 49783 

Maybe you've got all those 
BASIC keyword lists that 

show ASCII values coming out 
of your ears. (Two of them were 
published In issue 1 of 80 
Microcomputfng alone.) But you 
probably can 't put your hands 
on one when you want it. 

Here, then, is a short program 
that prints the table and, as an 
extra bonus, the starting ad
dress for those keywords that 
are BASIC commands. 

The BASIC keyword list can 
be divided into three parts
commands (such as GOTO, 
CLOAD, INPUT), functions (such 
as TO, AND, INT, MID$) and 
miscellaneous (TO, AND, EAR). 
All commands have a corre· 
sponding address in the jump 
table that starts at 6178 decimal 
and 5640 decimal respectively. 
The table contains the address 
bytes (least s ignificant and 
most significant bytes) to which 
the computer should jump when 

the keyword is encountered. 
The program lists the ASCII 

code representing the keyword, 
followed by the keyword itself. 
When applicable, additional col· 
umns show the LSB and MSB of 
the jump table entry, followed by 
that entry expressed in dec imal 
(MSB•256 + LSB). 

If you have always wanted to 
disassemble the ROMs, this pro
gram will point you to whatever 
BASIC command you want to 
tackle. 

Line 35 is a delay loop to keep 
everything from scrolling too 
fast to read and may be changed 
or deleted.• 

19 CLS:X•571 2:AS• " E":PORZc l TQl 24 
20 X=X+l: I PPEEK (X ) < l28THEUA$•AS+CIIRS ( PEEK (X)) : COT020 
39 PRINTZ+l27 ;AS, : IFZ<61Ac6176+2 • ZELSE IFZ >87Ail0Z <l 2 4 A=S 
46H2• ZELSE3 5 
32 B•PEEK(A):C•PEEK ( A+l ) : PRJNTB;C,B+C • 2S6 ; 
3 5 FORY= l TOl 90: !IEXT 
40 A$•CURS(PEEK ( X) - l28):PR1NT:NEXT 

Program Listing 

BU81NB88/AcOOUNTING 
SoFTWARE 

fkxibk - ..nw..pt ...... ......, ,,..,_ dcsiancd by 

a CPA and devck>pcd by a computer Sfl<'ialist for CPA"s. 
acroumanu and &enet'al busincssrr"~Cn provkks largc·~a~ 
(."QmJ)UC~ fe&IUf~ at mkt<H.'OMJ)t.IICT sorl'•oar r ~s: 

EDUCATIONAL 
SOFTWARE 

DISASSEMBLED HANDBOOK 
FOR TRS-80 

VOL UM E J- S/8. POSTPAW 

0 dn/tff#d/M- by -1 tmpkJ)W> ...- 1•7 
• ollottVS /IN up tO 5tJ1(J IICNHIIttJ 

• .,..,,.,..,. ~ .,.,,.,, in<lwdint 

hfldrt~s 

• meitu u~ jOfllrttll trfi.WS 
• __ k--.,oft-rlotu 

• /IISI ...,,). ~ pustilrf oftfYIIIS«tlotu 

• rasy to folio•·- tfflll 

' COli\ WI/- II«<OIItiMf S)Yftbois IIW 

9-proararn packt~~t on disk<ttt with ustr manual s.ol' 

User manual only S25 ,.... U 7 

~BK Co•PlrTE• APPLW..\TIO~S 

Dayton, Obio PO Box 24001 

z (513~~5515 • 

for TRS-80 & Pet Micro Computers 

80 + Prosr•ms In: 
lllMlNTAIY MATH 

SCIENCE BIOLOGY 

GEOGIAPHY HISTOIY 

ECONOMICS ACCOUNDIG 

FOitlJGN LANG. BUSINESS ED. 
GAMES FAIM llCOIDS 

rrosr- •e arOtlped Into p&cuaes of 
4 to 1 proar._ priced at $24.95 per 
fNcuae lndu61a shlppllta A.cl "-· 

dllna· Avd.ble on dhk or t..,e. 

'b Write for c•t•loa• ...-n 
MKIO LlAININGWAIE, lOX 21 )4, 

• MANkATO MN 56001 , 507-625·2105 
""TRS·80 Ia I regiltlred lrldemlrl< of TANDY CORP."" 

~-Pet os a trademark ot Commodore Bus. Machines 

Ch.apccr I: Wruin& l);sas~nlblet ~roarttrn) 
l.'hap<tr 2: Hiah Sp<td DiS&>S<,nbl<rs 
Clta p<tr 3: Spoolin1 Theory & l'ra<1K"t 
Chapter 4: Port Em"Od<rs & D«:udcr> 
Chapter 5: Writine ln lrrrupc Program !!
Chaptt:r 6: 0 1 A Conve-rtn' &. Con~ru(hon 
Chapetr 7: 1\/ 0 Convtntts & Comtru<tion 
Cllaptor 8: Hiah Spetd Mor>< Cud< Proaram 
Chaprtr 9: Comm. Bull<tin Board S)st<m> 
Chapttr 10: Radto Tti<l)'flt hom 1\ tu Z 
Chapttr II : Sti i-Pro&rammcd LtarnonJ Q / A 
Appmdix 1\: Volurnto~ 1-2-J combined in<k• 
Appmdi< 1!: Vol>. 1·2-3 Pam>. on Disk S20 

VOLUME 1- S/0. POSTPAID 
6/h printtnt 

VOLUME 1- S/5. POSTPAID 
4 th prillllft~ 

-GERMAN & ~RlNCH LAN<iUAGE f:DITIONS

RICHCRAFT ENGINEERING l. TO. 
Drawer 1065, Wahmtda Industrial Park 
Chautauqua, Ntw York U 7ll 
phone (703) 430-1333 for COD orders 
tUS f und<: add U . .lO o•·tr><'u> uirmutl/ ,.... 276 
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cfOmicrocomputirl9 I bookshelf 
,, i "' 

1 / t., ... \ o IJJ • .,.ft 
.. \.· 0 '" t< m n r-1 

~---Z80BOOKS----~ 
• TRS-80 DISK AND OTHER MYSTERIES -BK1181 - by Harvard C. P nnlngton 
This IS the dehmtlve wor on tho TRS-80 disk system 111s full of deta1led · How to• 
Information w1th examples, samples and m-deplh explanations suitable for 
beginners and profoulonals alike The recovery of one lost hie IS worth the pnce 
alone. $.22.50. • 

• PROGRAMMING THE Z-80 - BK 1 122 - by Rodnay Zaks Here IS assembly 
language programming lor the z.ao pre ented as a progre iv , step-by-step 
course This bOOk is both an educational text and a self-contamed reference 
book, us lui to both th ~Inning and the xper i need programmer who wish to 
learn about the Z 80 Exerc1ses to test the reader are 1ncluded. $14.95. • 

• Z-80 ASSEMBLY LANGUAGE PROGRAMMING - BK 11n - by Lance A Leven 
lhal Th1s book thoroughly covers the Z80 mstruct1on set, aboundmg m s1mple 
programming examples which Illustrate software developm nt concepts and ac. 
tual assembly language usage. Features mclude Z80 110 devtces and mterfacmg 
mel hods, assembler conventions, and comparisons wtth 8080AI8085 1nstructiOn 
se ts and mtcrrup t structure. $16.99. • 

e Z·80 SOFTWARE GOURMET GUIDE AND COOKBOOK
BK1045- by Nat Wadsworth S<:elb1's newest cookbook! Th1s 
book conta ins a compl I d cr lptlon ol l he powerful Z-80 In· 
structton set and a wtde vanety of programmmg mlormallon. Use 
the authors Ingredients lnclud tng routines, subrout ines and 
shorl programs, choose a t1me-tested rectpe and start cookmg! 
$16 99 • 

eBASIC BASIC (2ND EDITION) - BK1026 - by James S Coan 
Th1s 1s a textbook which Incorporates the learning of computer 
programming using the BASIC language w1th the teachmg of 
mathemaltcs. Over 100 sample programs Illustrate the tech· 
nlquos of tho BASIC languag and every ectlon I followed by 
practical problems. Th1s second ed11ton covers character string 
handling and tho use of data Ill s S9 45 • 

e iNTRODUCTION TO TRS·80 GRAPHICS - BK1180 - by Don 
Inman. D1ssa1tshed w1th your Level I or Level II manuar s 
coverage of graph ics capabilit ies? This well structurod book 
(sUitable for classroom use) is 1deal for tho e ~ho want to u e 
all the graphics capabilities built Into the TRS-80 A tutonal 
method IS used with many demon tratlons It Is based on the 
Level I, but all material 1s su1table for Level II use. S8 95. • 

e LEARNING LEVEL II - BK 1175 - by David Lt n. Wrttten 
especially for the TRS-80, this book concentrates on Level II 
BASIC, explormg every lmponant BASIC language capabi lity 
Updates are Included 101' those who have stud1ed the Le'lel I 
U t's Manual. Seellons Include: how to u e the Ed ttor, dual cas
sette operatton, punters and penpheral devtces, and I he conver· 
slon of Level l programs to Level II $ 15.95 • 

e THE BASIC HANDBOOK - BKll74 - by Dav1d L1en Th1S book 
Is unique It Is a virtual ENCYCLOPEDIA of BASIC. While not 
favonng one computer over another, 11 explatns over 250 BASIC 
words, how to use them and alternate strategies If a computer 
does not po e s the capabllthes ol an ooed or specthed word, 
there are often ways to accomplish the same functiOn by using 
anoth r word or combination of words. That's where the HAND· 
BOOK comes tn. It helps you get the most from you r computer. be 
It a wbottom-of-the-llne~ micro or an ov r ized monst r S 14.95 • 

• MY COMPUT ER LIKES ME .. . WHEN I SPEAK BASIC- BK 1039 
- An Introduction to BASIC s1mple enough for k1ds. If you 
want to teach BASIC to anyone quickly, this Is th way to go 
$3.95 . 

e ADVANCED BASIC- BK 1000- App llcattons, tncludtng stnngs 
and Illes, coord tnate geometry, area, sequences and series, 
simulation, graphing and games S9 65' 

• SIXTY CHALLENGING PROBLEMS WITH BASIC SOLUTIONS 
(2nd Edi tlon) - BK1073 - by Donald Sp ncar, prov1d s the 
senous student of BASIC programmmg w1lh mterestmg prob 
lems and solutions No knowledge of math above algebra re· 
qutred. Includes a number ot game programs, as well as pro· 
grams for financial Interest, conversions and numeric manipula 
ttons. $6.95. • 

'Uw I on1w <Md In lhe 1Noc.k of - ~ "' olenve .,..._ cwckt .., • - • lt pot« of - - ....a 1o 10 l'looocomput.o>s Bookohel • Ptltrboro..g/1 
NH 0)458 De ·-to--Of·~ <f~ <Md W- toto C 0 0 <Wck:n KCtptal AI- edd ' I 00 .....-.g ~ olio• ~ .. u.kt 

lot d-.y Clu6t1Dft• ""9"<dlng your .wdft? Plr- •r!U Cu•- Senitt et 1M -t addrtn. 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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• MORE BASIC COMPUTER GAMES BK 1182 - ed ted by 

\ 
David H Ahl MOfe tun m BASIC! a. net games from the people 
who brought you BASIC Computer G me:~. lnclud such 

• favontes as M notaur (baltl th mythical br!ast) and Ehza ~ (unload your troubles on the doctor at barga n r te l Campi o 
w1th game dcscnpt10n. 11 t ng and sampiA run $7.50. • 

• WHAT TO DO AFTER YOU HIT RETURN - BK 1071 - PCC's 
I erst boo of computer gam 48 d tf rent computer ~ames 
you c n play 10 BASIC programs, d SC11pl tons. many illu& 
trat ons Lun r Land ng, H mmurabl K1ng. CIYel 2. Oub1c 5, 
T xm n Star Tre , Cr sh. Market , etc S 10 95 • 
• BASIC COMPUTER GAMES - BK 107• - 0 ay. so once y:>u 
ge your computer and arc runnmg n BASIC th n w at' Then 
you n ed om programs ln BASIC. that s .,..hat Th1s book has 
101 g mcs lor you trom very •mpl to real buggers You got the 
g m a descr~pt on of the games. the I sling 10 put to your 
computer and a mple run lo s ow you how they work Fun 
Any ono game w•ll be worth more than lh pric oil he book lor 
the tun you nd your fam1ly w111 have wtlh 11 $7 50. · 

e HOW TO MAKE MONEY WITH COMPUTERS - BKIOOJ - In 
tO mtormallon·p cl<ed chapters. Jerry Felsen descnbes more 
th n 30 computer rc ated. mol' ty·ma lng high profit , low 
capttaltnll stment opponun111es $1!).00 • 
e HOW TO SELL ANYTHING TO ANYBODY- BK7306- Ac· 
cord ing to The Gumnf!s& Boo of Vorld Records, lhc author, 
Joe O•r.&rd. 1:; lhe wond s gr at I lesman" Th s book 
re11eals O-N h" made a fortune and how you can. loo. $2.25. • 

• FREELANCE SOFTWARE PUBLISHING-BK1179-by B J 
Kontes Th s boo s about money and how to make 1t by 
l.'mlmg and sc I ng computer progr m ... ( ulhor's fore~Nord) If 
you ha .. e hr> ~kills to ....r1te a wteabte program. you now need 10 
ucqu re Ire .. k1!l to lith 1 program Th.s compaca book com 
pr h""<l""' ~ C011crs the entire publt:.hong proce nd m ny 
,. .. p I of f>Oit •;are esmans p Sl• 95 • 

• THE INCREDIBLE SECRET MONEY MACHINE 8 1178 by Don Lanca I r A d1f· 
fer~; II\ nd o' C()()l\b.x> from Don Lanca t r W nlto t~ I.Jsh axes? G tfree vacaltons? 
Wm 1 1n., !.l men s? Ma 4' mone~ from :.omcthmg lhat you /rile to do? You'll find his 
book essen II a lo g1v you the k y 1n 1d r details of o~~hat 1S really rnYolved 10 sl rhng up 
your own mon 'I rrach•ne S!;.95 • 

~~l-=----=--=--=--=-== BO SIN ESS 
• PAYROLL WITH COST ACCOUNTING-IN BASIC - BK1001 by L Poole & M. 
Borch rs. mcludes program hst•ngs w1th rem rks, descr ptlon • dl"'cussions ol 
the pnnc1pl h•nd e 1ch program 1110 layouts and a complete users manual w1th 
step by step tnstrucltons. llowchurts, and slmpl r porls nd CRT d splays Pa~ 
roll nd cost accounting leatures Include separate payrolls lor up to 10 com· 
pan1cs. ltme tested 1ntcract1ve data entry, ea y corr chon o f data entry orrors JOb 
cosllng (labor of dl trlbutlon). choc printing wtth lull deduction and pay del II, 
and 16 different punted r port • tnclud ng W-2 and 941 (in CBASIC) $20.00 • 

• SOME COMMON BASIC PROGRAMS-BK 1053- publi h by Adam 0 borne & 
Assoc1ates. Inc. Perfect tor non-techmcal compul ertsts requ lrll'g r dy·lo-uso pro
grams Business programs plus m1scellaneous programs Invaluable tor the usor 
who 1s not an experrenced programmer. A ll w1ll op rate In the sand alono modo 
$12 50 paperback. · 

e PIMS: PERSONAL INFORMATION MANAGEMENT SYSTEM -BK1009 Learn 
ho-N to un cash ahe pow r of a personal computer for your own benef1l tn lhls 

dy-to-u d ta-ba manag men I program S 11 95 • 

UM 1t1c "'*' URI in lhc bio<k o1 u... ~ otlltmiH )"IIW .,...., - • xr-au rw<~ o1 ,.._- 10 eo Oft'll"'""'t ~ • ~~e~....._gh 
~H Ol•S& 0., o.n 10 IMI\Iok <'-~< 01 clct.ohd uat.....r tol-Uol>. C 0 D cwoltn ec:ttplod AI ehm,., add •r .OO t..nG. PlaK 4-4 '"«M 

few dt cry. Q..KJ'*>J ,......r"''YOUI order11'tuA w ~ ('...t- lo:e at ll>e..... iNidttH. 
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HO-Y WORlD~ 
ELECTRONICS, INC. 

19511 BUSIINIISS C.INftR DRIVE, DEPT. V1 
INORIHRIDGE, CAUFORINIA 9112. 

tall Toii·Free: USA (800) 423-5387 
In California: (800) 382-3651 

Local & outside USA: C213) 886-9200 

TELESIS VAR/80 
110 Unit 

for the TRS-80 
Now you ~n use your TIIS-80 as a dt;ltal 

e100r lOCk, burg~r alarm. POWer~. f~ 
queney counter. 11ont dimmer,. Clarllroom 
timer, Just to n.ne a tewl .. omes fuiiV 
assemblecl and tested. use It with or wttnout 
an ex~ Interface. Data P31C1t InclUdes: In
structiOns, appllatiOns, samp~e drcults anc1 
several programs. With POWer supply. wt. 5 :t........ SIDS 

Mini 8100 
5-IDD BUS Adaptor 

I&K MEMORY 
ADD-ON 

for the TRS-80, $39 95 Apple, & Exldy • 
Evervtftlng you need to ui)Orade your 

svsteml lnclueles 4 pages Of lllustrateellnstr\IC· 
ttons. COmplete wltn lAMS and ~ 
mee1 Jumpen. No special tools reQUired I wt 4 
oz. 
cat 110. 
1151 
11HA 

115M 

11HC 
11510 

"Scott Adams" 
ADVENTURES 

ADVENTURELAND 
c.t 110. DeiCrtptlon ~ 
2711 TIIS«<, L2, 111t ~ $1 • . 1S 
2720 TIIS«<, u . sa 011a 

, .. ~ Ac~Y. t u•.ts 
PIRATES ADVENTURE 
2505 TIIS«<, u. 111t e.ss.tte $14.1$ 

MISSION IMPOSSIILE 
2725 TIIS«<, U , 111t caaette $U.I5 
272• TIIS«<, U , S2IIIMSII 

I+ Voodoo castlel $24.15 

The COUNT 
27M TIIS«<, L2, 111t catMtte $14.15 

STRANGE ODYSSEY 
27M TIIS«<, L2, 111t catMtte $14.15 

CHOSTTOWN 
2765 TIIS«<, ~. 111t cassette $14.15 

TUNNEL OF FAHAD 
2771 TIIS«<, L2, 111t casMtte $ 1.15 

Utilities, Business, Scl-fl, 
Games, Education, and 
much more SOftWare for 
the TRS·SO Is available at 

HObbyWOrtdl 

for the TRS-80 L----------+-----------1 
Mini Size, mini price. maxi performance! A 
complete adaptor 1 motnerboard for tne 
TRS·80 

Cat No. DescriptiOn Price 
1905 ICit. all parts. one 5·100 $115.45 

connectOI' 
1906 A&T w lfour s-100 connecton $155.45 
1907 IC it. W/ 5·100 SZ bel. plugs Into $ 90.00 

mainframe 
1901 As above. a&t $125.00 

VERBATIM 

BASF 
5'/•" DISKE II ES 
$55 BOX/10 
50ft sector. CloUOie ClenSitV. SlnOie Sleleel. use 
for TIIS-80. A.pcM, Atarl. 
cat 110. 27*1 101 Of 10 dllllettes. 

s~· Diskettes 
VERBATIM 525 SERIES 
• Double oenslty 
• Single sided 
• Perfect for commercial and general aopllcatlons 
cat 110. oescrtptlon Type UM#or 10f0r 
1147 SOft sector 52~ TIIS«<, Apple $SS.OO 
1148 10 hOle, hard 525-10 leOfttl Star SS.OO 
1141 11 hOle, hard 525-11 lllcrCII)OIIs ss.oo 

VERBATIM 550 SERIES 
• ouad Density !doUble sided, doUble densltyl 
• For commercial and general applications 
1482 SOft sector 5SCHt1 SAUO, MP1S2 $12.25 
2521 10 hole, "ani sso-10 tAW, wanoeo 51.t5 
2n1 u "oee. "'"' 550-11 Mlcro-2 st.t5 

VERBATIM 577 SERIES 
• certified twice. 77 tracks 
• Single sided, double density 
• Built-In hub protector ring 
• For critical data applications 
2SJO 50ft sector 577-o-1 
2SS1 10 hOle, 1\anl 577·10 
2:S:S2 11 I10ie. 1\anl 577·11 

$U.I5 
,..IS 
49.15 

Electric Pencil for the TRS-sO® 
AI~ you to ~ maiii1'19-11Sts. forms. 1arve rwmoers Of original cor

responc~ence, ~c. A cttaracter-ortenteel wOfel proceulng svstern. Pf'OVICIIng max· 
lmum freedom and slmpiiCitv In the ttanellno Of text . Eliminates the need for WOfCI 
nypnenatlons or ~rrlaoe returns. Line formatting K Clone automatlallv. Insert. 
delete, or rel~te any text USing Simple kevbOal'd Clemanels. 

tat No. 1558 TIIS«<, L1 & L2 cat$8No9. 1.S9S8-05 =-:-'~1 & L2 

$59.95 
1
ea. cassette 
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Disk/Diskette 
Drive Head 

Cleaning Kit 
Clean tnew ltanl-to-teach I\Ucls In Just 

mlnutesl Available for bottl 5._.. and a· 
drives, scno1e ane1 doUble Sleleel. comes com
plete with two CIUnlnO dlslts, 4 OZ. Of cs-85 
dNnlnO SOlution. and NSV-POIK dispenser. 
wt. 12 oz. swa 
c.t110. 2 ... l " d6slr ~ 
cat 110. 25M 5v.· dllllette 

FREE 
CATALOG 

FOurtv·fOur pages Of computers. termtnaK. 
printers, diSk-drives and many more penpn
traK that can add Cllmemlon to your PtnONI 
computing. we atso carrv complete lines Of 
computtrlzea tovs & oames. application 
bOardS, lntegr3teel Circuits. c~ 
SOftware. electroniCs ~- P.C. & SOIOtnng 
accessories. eleCtroniCs bOoks & manuals. and 
mucn moret 

call or write to us tOCiav and ask us fOr your 
free HobbVWorld catalog, 1or circle tne 
reader's servtce number In thiS magazine. I 

HOW TO ORDER 
Minimum Order $15.00. Order toll·free by 

pttone or by mall. or at OUI' retail stores. Pav 
by Cheek. custerard. VISa Of C.O.D. Please 
InClUde e•plratlon elate With cnarve-ard 
orders. u .s . dOllars only. InclUde Phone 1 
and maoazlne ISsue you are Meltrlno from. 
ACICI $1 .25 for C.O.D. and Shipping ctlarges 
from rates below. 
........ IIWMS: ... 

CrOunit: $2.25 for flrst 2 CbS. and 40C 
each aeldt'l lb . 

Air: $5.25 for flrst 2 lbs. and 70t each 
aeldt'l ltl . 
......... IIWtes: .......... 

trouriet: $5.00 flnt 2 TbS. and 6Qc eacn 
aeldt' l lb. 

Air: $11 .25 fl~t 2 lbS. and $5.00 eacn 
aeldt'l lb. 

Prien v-'kl ttlru montt1 Of maeuiM 
lt-. s- ltllmS subiKt to prior sale or 
quantity . limits. Ho~world Is not 
l'ftPOftllllle fOr typog~ --MCal erron. 120 
Day cuaranteed Satltfactlon. I.Ceotian: 
l"artialll assembled lilts, abuse or mlsuw. 



TAS-SO 
SERIAL 1/0 
• Can 1nput 1nto bas1c 
• Can use LUST and 
LPRINT to output, or 
out put contmuously • 
RS-232 compatible • 
Can be used w1th or 
Without the expans1on 
bus • On board SWitch 
selectable baud rates 
of 11 0, 1 50, 300, 600, 
1200, 24 00, panty or 
no panty odd or even, 
5 to 8 data b1ts, and 1 
or 2 st op b1t s D T R 
line • Requ1res +5, 
-1 2 VDC • Board only 
$19 95 Part No 801 o. 
With parts $59 95 Part 
No 801 OA. assembled 
$79 95 Part No 801 0 
C No connectors pro
VIded. see below 

0&./~ ..... 
MUOI' P.n. h o 
oe;,P aoo. _,. 
I' I c:oNuctor 
cetiiii1015Pwt ...... _ 

:r-

Pnnts address labels, 
mUttcopy lll'o'OICeS and 
legcHze reports. ~t 
the tractor Width from 
1-3/4 to S-1 /2 tthes. 
8 switch-selectable 
forms lengths. Pnnt 6 
or 8 ines per nch. Add 
the software-selectable 
~ dot pklttllg ~T&!hcs 
optiOn to pmt tlJstr&
t iOns. block letters, 
charts. Qral:ils Part No. 
162172$899.95. With 
grajhcs ~tton Part No 
162173 $1099.95 

GAME PADDLES 
&SDUND 

DIGICOM DATA 
PRODUCTS INC. 

Series 312 
Acoustic Coupler 

SYSTEM 
EXPANSION 

from 
LNW Research 

• Senal R5232C/ 20 
rnA 1/ 0 e Floppy con
troller • 32K bytes 
memorye Parelel pmt
er port • Dual cassette 
port • Real-tune clock 
• Screen pmter bus • 
Onboard power supply 
• Software compatible 
• Solder mask. s1lk 
screen PC board and 
user manual, Part No. 
LNWBO. $69.95 

Box of 1 D, 5 " $ 29.95, 
8"$39.95. 
PlastiC box. holds 1D 
diskettes, 5 " • $4 50. 
8"- $6.50. 

LEEDEX 
MONITOR 

.... 
AN 5·1 00 bus Adapter- Motherboard for the 
TRS-80. Kit. Part No. HUH81 DLXK, $295.95 
Assembeled, Part No. HUH81 DLXA.$375.95. 

NOW! 
AFULLSUPPORTSYSTEM 

FORTRS-80 

• 32K of RAM e EPROM hnnware e D•sk 
control • Data acQU•Sitlon • Paraftel 1/0 • 
Senal 110 e Plug into GPA's Motherboard. 
GPA's quahty deS!Qn 1nchJdes • 6M Pin edge 
connectors • +5V, - 5V, +12V, - 12V external 
power supply reqUired • Active tennnatton. 
The Motherboard, Part No GPA80. is only 
$ 149.95. 

TAKE ADVANTAGE OF 
GPA-EXPANSION CARDS 

FOR THE GPABO 
M emory cards: Now With Fortran complers 
ava1lable for your TRS-80, add1t1onal expansoo 
memory 1s a mustl Card wtth sockets only, Part 
No.GPA801 ,$119.95 Cardwtth 16K of4116 
0ynallliC Ram. Part No. GPA802, $224.95 
Card With 32K of 4116 DynallliC Ram. Part No 
GPAB03, $329 95 AI cards come I!QUIPiled 
With sockets to accomodate 32K of Ram 
EPROM firmware card. Put those valuable 
subroutines 1n firmware Don't waste tme 
load•ng and unloading tapes and disks. For 2708 
or 2716 EPROMS. Part No. GPA806. $79.95 
Serial 110 card. Here's what you've been 
asking for, a fuJI senal term1nal •nterface, wtth 
AS-232C or20 rnA. Cum!nL loop. Input/ output 
cepablttles. Part No. GPA807, $79 95 
Parallel 110 C•rd. Control functiOnS tn the 
outSide world, monitor and store real tme 
events Two parallel output ports Dip SWitches 
select ports 10..254l. Part No GPABOB. 
$79.95. 

FLOPPY DISK 
STORAGE BINDERS 

DIGITAL 
CAS SEnE 

5 m1n. each s1de Box 
of 10 $9.95. Part No. 
C-5. 

Tire&-nng bnder With 
ten 5 1 I 4 lllCh j8Ckets 
Part No 51 OB-S9.9s
Jackets r:fiy, fits Star)
dard 3-f'Vlg bnlers. Part 
No 510-69¢ each. 

TRENDCOM 
PRINTER 

TRENOCOM 200, Part 
No TRC0200 $495.95. 
Interlace for TAS-00 
Part No HilA $49 95, 
For Apple II Part No 
ffiCALL $75 95 For 
PET. NO TRCP2 
$79.95 For Sccx:ceret', 
TACSA1 $45 95 

SARGON: A Computer 
Chess Program 

Features the complete program that won the 
1978 West Coest Computer Fa1ra Tourna
ment . Part No 00603- TRS-80 Level II, 
Part No. 00604 -Apple II !24Kl $19 95 

SPINWRITER 
MODELS 5510and 5520 
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1980 Article Index for 80 Microcomputing 
APPUCATIOHS CC0111biMa l!luaiMu, H..,.., ~1. ... lhl 
1:32 Graphocs greeting urd Mrtrry TRSAIAS 
1:52 Impact ptlnter braille Brall'-
1 :~ ESP research aid Te~thy 

1:56 Oecision-malung ptogram DeciSions. 0.C1S1ons 
1:114 Calculus on the TRSaO On No' C.lculus 
2:70 Tracking church collections Pass1ng the Plate 
2:10. Avoid ptocess a--adtustment Process Control 
2:1J' 
3:22 
3:42 
3:30 

3:84 
3:117 
3:127 
3:130 
3:138 
4:95 
4:114 
4:121 
4:123 
5:62 
5:128 
6: 130 
6:148 
7:58 
7:62 
7:166 
8:86 
9:162 
9:174 
9:212 
10:188 
10:1~ 

10:176 

Home accounts manager 
Printing quotes on the TRS-60 
Tax record program 
Index articles 

Algeb<alc equation solutions 
Produce biorhythm curve 
Organize the wor1doad 
Plot spending 
Genealogical research aid 
Keep track ol travel plans 
Referencing magazine articles 
Captiomng video ptoductrons 
Lrle's mood cnanges 
Carpooling 
SUie model measurements 
Reptacong columnar wort<sheets 
Preparong exams on an 80 
MathematiCS 
Amway ptodUCt list 
Algebra 
Radio log 
Bookkeeprng 
Grocery shopping 
Company stock sales plan 
Genetics 
C.ttle b<eechng program 
Home heating 

10:158 Voltmeter 

11:32 
11:90 
11:114 
1 1:11!0 
11 :212 
12:109 
12:132 

1:41 
1:60 
1.84 
1:102 
1:130 
2:73 
2:88 
3:94 
4:45 
4:75 
4:103 
4:128 
5:94 

5: 142 
6:140 

7:94 
7:108 
8:144 
8:166 
8:178 
9:124 

A daily calendar 
Photography program 
Compute election results 
Utiloty bill program 
Oorectory tor PIMS 
Computers on the oHice 
Holiday greeting cards 

Computer eduution course 
Learning Level t 
Rectaomong ptograms 
O.ta sortong 
How d iSk drives wort< 
Computing square roots 
Move machrne code with BASIC 
lnbuolt assembiy routines 
Upgradrng to level II 
Teaching children math 
Doing away with ENTER 
Eliminating effects of BREAK 
Searching data base by 
character 
Fractions. variable data s treams 
PEEKrng the keyboard 

Calling rout ines 
Video display 
Steps 
Sort 
Speed 
Teachong aid 

9:182 Readong music 
9:188 Lrne ptonllng 
9:50 Level 11 a-v-
9:62 String handling 
9:138 Levell programming 
9:152 Strong packrng 
9:158 Ftash cards 
9:178 Cryptology 
10:93 RESTART 
10:66 Level 11 series 
10:76 String manaoement lnatructoons 
10:100 Assembly routines In BASIC 
11:70 IF . . THEN explored 

HouUhold Accountant 
Prlnt&r's Apprentice 
TRS-80 

KWIC Index 

Equatrons 
Brorhythms 
Duty Roster 
Graph Plotter 
Sounclex C~s 
Itinerary 
Magazine Index 
Trtler 
IChrng 
Carpool 
Model Conversron 
Accounrants Aid 
Oull Master 
L1neer Meter O.s'9n 
Get the Whole Story 
Reel Roots 
On the RadiO 
Doctor Your Records 
Mmd Your A's and p ·s 
Down the Road 
Genotype 
When the Cows Come Home 
Cold Comlort 

DVM lntert1celor the 80 

Your ,_,sonal Calendar 
The F;xet 
Tally with en 80 
01 TwCH1rmensronal Arrays 
Mrx your own PIMS 
The Ollrce Computrtr 
Holiday Cheer 

N'9hl SchOol 
Beyond BlackJack 
NEW Restored 
Sort 80K m 6K I 

A Diu Pt~mer 
Root Routines 
Relocate w1th PEEK POKE 
InSide the ROMs 
More Night SchOol 
Pre-School Math 
INKEYS 
BrHk Disable 
FrH Format S.arch 

Fractional Input 
Keyboard Interrogation 

White 
Beginners' Forma/ling 
Towards mach1ne language 
GraphiC Sort 
M1ch1ne Code USR 
Kidstull 

MuSIC Note Recognrt1on 
Vanatrons on a Theme 
IntO the 80's-Part I 
Pull1ng Stnngs together 
My Way 
Stringy Mach1ne Code 
Math Flash 
An Artrcle Called lntmp/d 
Get Serious 
Into the 80's-Part II 
Pullmg Stnngs Together 
The Useful USR(O) Function 
In to thft 80's-Part Ill 
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TaylOr 
Bruey 

Warren 
Walton 

Jotte 
Reokers 

Hottman 
Andresen 

Barnes 
McNeii, Jr 

Sparks 

Joffe 
Holthausen 

Straw 
King 

Hodge 
GorSky 
Klungle 
Rotzoen 

Scarpello 
McCanan 
Blackburn 

Sheats 
Eckert 

Thobodeau 
Blechman 

Oanoels 
Hastings 
Muenhg 
Leonard 

Vock 

~uber 
Noy1 

Keen and 
Laughlin 

Casper and 
Freedman 

Colsher 
Ashley 

Granam 
Conhalm 

Busch 
Valle 
K&rr 

Lopez 
Thorson 

Fordnam 
Fitchman 

O'Broen 
Gerald 

~ppaport 

Stock 
Lopez 

Hastings 
Hlmler 
Rastln 

Rlekers 

Cecil 
Yarbrough 

and Vosteen 
Commander 

Keller 
Joffe 

()8 Zoysa 
MacDonald 

Keen and 
Olschert 

McClung 
Sullo II 

Sonclaor 
Adams 

Meushaw 
Gromes 

Barbarello 
GorSky 

Pape 
Sinclair 
Adams 
Kepner 
Sonclair 

11:186 Math drills 
11:202 
11:222 
12:82 
12:94 

Sell-modolyong code 
Learn somple graphocs 
Olmensionong arrays 
How to ptogram anays 

GAMES (CIImtllnn Recrutlonl 
1:36 Music generation 
1:90 Horse handicapprng 
3:55 Self·modllyong games 
4:60 Beyond pong·pong 
4:116 Children learning game 
6:116 Predict your answer 
7:152 Tic·tac-toe 
8:42 Adventure 
8:50 Star trel< type 

8:59 Space war 
8:62 Language -•ions 

8:68 Submarone game 
8:76 History re-creation 
8:84 Bet tong program 
9:.21& SET. RESET. POINT, INKEYS 
10'2 12 CK space game 

10:148 Pi~rong game 
10:t98 Word lonQe<S 
11:83 Computeroz.e the bOard game 
11:168 Musoc ptogram 
11:230 Manipulating tones 
12:256 lone drawing 

GENERAL 
t :28 The Development of Tandy Co<p 
1:93 What they didn't tell you about 

theT~ 

1:138 How to use IN KEYS 
2:32 Story of a software firm 
2: t 08 Programming Shortcuts 
3:79 Use compute< expert ise 
4:30 Hooked on computers 

4~ Early days with the 80 

5:36 N- Languages lor 80 
5:.U Comp<ler on BASIC 
5:46 High level command language 
5:50 
5:78 

5:107 
5:110 
6:38 
6:62 
6:65 
6:72 
6:78 
6:82 
6:96 
6:108 

6:118 

6:124 
7:44 

7:48 
7:52 
7:78 
7:84 
7:88 
7:110 
8:146 

9:58 
9:187 
9:208 
10:~ 

10:114 
10:140 
11:62 
11:109 

Word processor 
Meeting needs ot a small 
busoness 
80 user report 
Electronrc messages 
Generation graphics 
Video patte<ns 
Plotting a bar graph 
80 lor doodling 
ComputeriLed kaleldoacope 
PEEK & POKE simulations 
l evel I examined 
Double width cnaracters with 
CHR$(23) 
Learnrng assembly language 

Find references quockly 
School labs 

Profile: Scott Adams 

Commands 
TRSaO 
TRSaO 
Data l ites 
Computer consume< 
Model II entry 

Computer's annual audot 
ROM commands 
NEXT 
Copyright taws 

MEMORY SIZE? 
Disk swage 
Computer networl<s (feature) 
Competing. but compatible 
ptoducts 

Hey . . . You rn the Corner 
Sm• rt Programs 
tns~t Debupprnp 
Into lflfl 80's. Part 4 

A Manrpulatrve Wuard 

M USIC, Maestro 

rout 1 

4K Intelligence 
Ball Box 
Rocks. Scrssors. Paper 
True or Fats~• 
The Third D1mensron 
Swords and Sorcery II 
Star Search 

Starlrghter 
L1fe rn the Fast Lane 

U·BOBI 
A Heartbeat Away 
Slot Mach1ne 
Prng-pong 
Asteroid Adventure 

Westward Ho i 
Puuler 
Computer Monopoly 
Cheap T rrlts Nllh T-BUG 
POW-BANG·ZAP1CRASH) 
CornpuSI!etch 

fhe Tandy Story 
H1dden Codes and Missmp 
Ch1ps 
Keyboard Information 
The Bottom Shell 
ROM Routmes 
Part-T1me Consultant 
A Conless1on lrom a 
Computer Derelrct 
A O..ler's Ex~r~enc11 
Languages 
TINYCOMP 
PUT·N 
BASIC Word Processor 
Businctss Progr•mming 

An Owner's Tale 
COmput&r Bulletrn Boards 
The Game of L1fe 
Adventures rn Roseland 
Randomness 
Doodle Bup 
Kaleidopen 
ReBI·trme Graphtcs 
lnsrde Level l 
Double S11e Graphics 

Assembly Language 
Tramer 

EDTASM Index 
Computer Educatron 

How the Gamesman Began 
The BASIC Sw1tchyard 
In the Begrnnrng 
Modrlicarron Update 
Disk Files 
S.vrnp Money 
Rrtes ol Passage 

A Bout w11h tile IRS 
BINAX KIBUFF 
The " Next" Trap 
Have the Courts Smashed 
Sol/ware Copyr'9ht> 
Memory Sizer 
Punch Out Your Dtsks 
ElectroniC Networks 
Redro Shack vs the 
Compe11110n 

Soutn 
Lovy 

Ogren 
Sinclarr 
Adams 

Pape 
Wolson 

l opez 
Lewts 

Hams 
Koutch 

Dillehay 
Adams 

Berenbon and 
Gentile 
Ferrera 

Kepner and 
Grace 

Borrmann 
Morey 
Fason 
~Irs 

Perry and 
Taylor 
Herold 

Morgan 
Adams 

Bole 
Brandolmt 
Hendrocks 

Brown 

O'Conner 

Lovy 
Shuford 
Threlke 

Monn 

Kornl reid 

OeFonzo 
Perry 

Bohlke 
O'Bnen 

H•nochs 
Clarke 

Oolbeck 
C.mbron 

Krtsz 
Joffe 

Carpenter 
Bosnop 

Nicholas 
Zldonrs 

Meushaw 
Thiel 

Cots her 

Kepner 
Chartoer and 

Goldner 
Robertson 

Perkons 
Herro 

Roc nards 
O'Broen 

Acres 
Keen and 
Otscnert 

Blechman 
Starr 

Borrmann 
Kltsz 

Decker 

TayiOf 
Roboflson 

Busch 
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lowEsT PRicEs ON ~ b~yli 
~ rna·J l 

pERSONAL COMpUTERS, 9_f29s~ve 1 
~.___.~ , 

~·cornputar HEWLETT,PACKARD ~~ 
Hp 85A 

TEXAS INSTRUM E NTS 

ONLY $989 

32K, List $1395 .... . $1169 
48K, List ........... $1259 

DISK II DRIVE . . . . . . . . . . . . . $420 
Above w / Controller . . . . . . . $505 
MICROSOFT ZSO/ CPM 
Conversion For Apple II · · · ONLY $299 

APPLE Ill 
wf 96K ................. $2998 

CENTRONICS PRINTER INTERFACE 
Pascal Language Syste mlost S495 $420 
Centronics 
Printer Card Lo.o ~225 ........ ..... $191 
High Speed 
Printer Interface S 195 .... .... . ... $165 

COMPLETE LINE OF 
CALIFORNIA COMPUTERS 

Interface cards available. 
We also stock the 

DC Hayes Micromodem, 
Mountain Hardware, 
and the SSM combination 
serial / parallel interfaces. 

n ersonal 
rc~omputer s ystvj'~" ! 

009 Butternut St., 
Syracuse, NY 13208 .. 

(315) 475-6800 
Prices do not Include sh ipping by UPS. All 
prices and offers subject to change w ithout 
notice . 

- ONLy $2795 I NCORPORATED 

HP-85 ACCESSORIES 
5-114" Dual Master 
Disc Drive l ist $2500 

5-114" Single Master 
Disc Drive list $1500 

HP 7225A 

$2125 

$1275 

Graphics Plotter list $2050 $1845 

HP-85 16K 
Memory Module list $395 . $355 

HP-85 Application Pacs 
Standard list $95 ......... .. $85 

Serial (RS-232() 
Interface Module l ist $395 $355 

GPIO 
Interface Module list $495 $445 

IMAGINE A CALCULATOR 
YOU CAN CUSTOMIZE. 
IT'S HERE- THE HP-41C. 

HP-4IC 
ONLY $244.95 
[.S~CALCULATORS : 
HP-32E Scie ntifi c w / Sta l istiu 53.95 
HP-33C Scientific Prog rammable 99.95 
HP-3 4C Advanced Scient ific 

Programmal,le 123.95 
HP-37E 8usineu Ca lculator 58.95 
HP-6 7 Handheld Fully Advanced 

Programmable Scientif ic for 
Business & Engineering 298.95 

HP-97 Des~top w Buolt-on Prtnler 579 .9 5 

Tl·99/c0 
home computer 

CALL FOR PRICE 

Commodore Pet 
CALL FOR PRICE 

PRINTERS FOR 
ALL COMPUTERS 

."'-
ATARI 

PERSONAL 
COMPUTER 
SYSTEMS 

c:o-.,.-,o List $1080 
ATAIUBl 8QQTM 
PERSONAL $849 
COMPUTER SYSTEM. 

\ 
. . .. ·--··- ~ 

- -- • ••• .1. & ... ill , 1!!111 " -- .... ' . . . .. . " ... 
- ' . . ~ . . . . ' . .. -

ATARI " 110 DISC DRIVE 
List $699.95 ....... . . $589 
ATARI 

820™ Printer, List $599.95 · • • • $499 

Atari • 400 List $630 . · · · $499 



11:179 Coo<dona1e graphics TM FQndom Welker Slrazzanno 
11:195 Menu selection ..,.,u lrSI S.l«tron Row lei I 80 Reviews Subroutl,. 
11:234 lncle• 10 Scnpsollapes TM Teble of Contents ThUIIOW 
12:e& Keyboard modohcatoon to O.O.al< TM Dvorek KeyOO.rd Boyd and Books methOd Ethe<1on 
12:208 Printer switch modlllcalion Turn-On Nestor r100011C1' MMUP IIC'TUalll I IIUI 12:260 Program dates In Julian or Gregorian Converter Borrmann ................ 

Gregoroan 
1111 TIUIICS W/ rt:ISOIAL CO U'Vr. TU IOOJS DIOC/11 

GRAPHICS II PtiOCIU.AS POit 1"M! ftl- 11 li1At• C:RU:II , n•c. .. .., .. 
u-us .. ., P\JaLJhiiiC ,.., .. 

7:76 •K S1m~ GrlphiCS Hommel 
All urno . TO COfiPVT!:a ~tc Jml lll vu.n ' .,.,, ute . DIOC/ H 
CORPUTEIII CAN:S POit IUS.' lt~"L. WUfTIIIIOP PUSL JPIU, JIIC . .. , .. 

7:128 Plot vanables Scallerplot Geno.ese FUtLAJIC£ 50F'NNIE Ptt8l.JSNIIC lED PUILlCATJC*I ,..., .. 
CUID t: !'0 ftS•II I R'OMATIOtll , . I. 1081!111 .• ,.., .. 7:130 Fog.Jres Cu,...Piotter Cecil I UJD! LCYn. It ~ JUCIIO IYI'!'DI.I OCT/ M 

7:140 SET. RESET. POINT BASIC Dre .. ,llfl GorSky I ICTJtO. TO ftS - 11 GMP1UCS Dt LiftUl'JI nD.I .. 1./ .. 
I !f'ftOOOCT I OW 7'0 1'-IIUC DJL ITIII Ute ftUI .JOL/11 11:220 Drew som~le patterns Images GorSky LtAJlJI JWC L~L li CC*PVICWT I'VILISIIIIC M T/11 

12:112 Ctvistmas sc.nes S.esons GNNII"f/S M.J C IO JU LLEII I UR, T11t Vti i iiG PltESJ A.UC/11 Vann *'ST POP. SUIIOUTI IIE.S IM U.UC TA. eoot:l .,.., .. 
12:128 Calendar printout program CALBI Strazzarino PASCAL- IIITitO TO LOGICAL. PCfiUIC. CCit PUY"U SClOC'I PilUS IIAY/ H 

Ptlt. CU I DE PO. CORPV'I"EitU'!'I E . ICIIO PD/11 
,...,_ SOLV I WIC/ STII:UCTUit iD f'CMII. ADDt--W!L£StCY .... , .. 
PAOCM T!CHS PQa LEVELll lAS JC: TU'DY/ AA'DIO BHACI ICY/ II 

HARDWARE 1C0111b1Ne lrMffece, C-lr\Octlon) PIIOCJNUICII to0a OP JtULU, !WE L irCTIM LI.MWUIG P\MLJCAtiOtiS MAY/ H 
U C:HATIOIIAL COIU~UTIMC PCOPLU COMI1J'ftlt C'O. ,,., .. 

1:62 About cassette h&llfi·UPS Cassette Probh>ms Stoner and llU""UIC WI LD,T11 t MEU JNO. UV 01.,._/ RCCMM MILL .. .., .. 
Blrt<er IOP"rWAAI alTUS CU I.DE WN.UCE ELECTaOIIlCJ r&I/M 

UI fUC.:l .O"".U.E CU 101, 'nil "' Pla/11 
1:70 L•ne printer mterfac::e Level II ro Model l3 Colby Sl!HlMI' nn.t.U sot"t'V.\11 ..JUL/ 1 1 

TU- 11 DISASSUIILtD ~ atciCu." acr•car-.; .liJI/U 1:78 Prorectong cassette rNys Fktlay Prote<:tron Richan:tson ft.S - If llfTUPIICliiC -.N:JJauac; EDUCATIC* KltiU .,., .. 
1:1~ TurnoOQ the 80 Into a tennlnal Smart Term111e1 Shirley TJ:I-11 IIIOWT'WL.Y NttfSLI?T''U MU CCJII.IHl'ntw JC I rn/H 

ns-11 T'tCIIIIJCAL REPUDU fiWi 1'AJIOY/ U.DJO IliACI IIAY/11 1:109 Debounce with audio f-.:11 LISten to Your KeyOO.rd Oomu<et 
1:132 Simplify CLOAOing CLOAD Fr< Ki i>Q 
2:50 ~ up ptOOrams Faster• Fester! Kltsz Hardware 
2:S. Cassette Hang-ups II Cassette Problema II Stone< and 

Barker PIOOOUC1' iiWIU r .acruau l laJE ............ 
2:62 Fix up your monitor VIdeo Tu,..up Miller 
2:94 Interface swltchea to system A Simple lnterlece MuiNn ACU- OATA T.UI OJC ITUU A1.PtiMftT ICI MP"G. JUI/H 
2:100 lne•pansl-.. hard copy LPRINT "'CMep·· Blectwnan AIIAOU PJtl..,.U IUWIU ,.., .. 

ana.~u IO&CA .... , .. 
3:n Soflwar~riven modofocation lowercase & UPPERCASE Stoner and C~JCS lll PRitrT'D ~ICS JIC. JUL/ M 

Barker 
CCilPaJIIT t12 CONPUTD PIUIITilS IWI'UJIA TlO.AL .,.., .. 
Dll-t~ll Lfg PJlftO MADh . IIIC. OCT/ H 

3:88 Add a toex-.:oma1 keypad Babybug Keypad Kolsz CU11t011 ft'a t lfCY rt.OPPY .... .._ ...., .. 
•tea lftC JIOOIPI CATJOII UT IJMI'ftl .,.., .. 

3:96 Buold your own onletlac:e Home lire .. l nterlece Vonce IUJDAY •S IUII•It&lltA.aCll IIOC:. JU., .. 
3:113 Fox TRS«l- ghiChea Rf19ulate 111 KI1J119Ie RJ CIOLI IIE•I I O.JDATa. OCT/ oe 

fiK)OC1. Ut PAPtJ Tt e&:a t~L DATA IYITDU, I .C. OCT/ M 
3:120 Interlace Intel 11255 110 Perts Plus Harron MODEL 111 •• urn a Mil- l ... , .. 

"JC<* Dill DJIVU PIIICOII ,,., .. 
3:132 Callonel for lhe 80 Box it111 Zalnerunas OUJCa: Paurru CarntOMICJ DATA CQIII.J'\I't"U C::OU. ua/M 
4:38 ConstruCtiOQ a light pen Build a Llglll Pen Holde< U-lll lOUD TAIIOY/ aADIO sua: ua/U 

'I'C-1 CAa8&TTZ I YM'DI JPC PM)DOC'ft JUW/H •:s. ReverS I nQ your VIdeo Rewrse Vtdeo Kilsz ftDDCCM 111 Palft'U ~IJIOCOII AUO:/ H ,.. ...... TMOY/ IAOIO IliACI AUG/ H • :58 Hool<illfl u~ to TV Mork and M1n<Jy Monitor Jackson TU-11 111)0!1.. II 1'MOY/ MDJ O s•ACI JUL/11 
•:110 Improving CTR-41 recorder C TR-41 MrxJIIIc•tions Hillfich TU-11 VOICE IYW'I'HUIUJt TMDY/ IWUO IUCI ... , .. 
5:70 Adding extra memory Hom«>re .. Memory Ragucci 
5:U Prevent cassette welding Desticlc Your Reley l.ukoll Software 5:~ Metenllfl lo.d -s CLOAD MICrO,..ter Thiel 
6:136 Automatic test measurement Testtllfl 1.2.3 Nelson FIIODUCT IWIUFIICTWU .. ..,. 

check ...•........ 
6:142 Model 33 w oth no hardware mods Teletype ln terlece Noeth 
6:1S. e.ternal tuse to I>OW8' supply Fu~Frx Winter IIIIVEirTDE .....,.II UIICX/ IJC...orr JVI / 11 

All Pt. ICMT .IIIWLATIOII l...,UT .,.,.AAE tiC. AP0/01 
7:112 Cassette recorder Relay Assts lent Jahns AmilOJD It" 11· 111 PUBLJUJJIC CO. ,.., .. 

APP LICATI Otll DILITI I Uilll T.VU "'"'" 7:116 AID conversion T .. o Dillerenl Worlds Eckert -.01'0« AMO OEDIT DI I COYIU lAY IOP'!'WM£ Pll/11 
7:158 Prevention Disaster S.ver Btool<s eA.IIC lP IMI.L IYft'DII IOI'TWM.& IUY / 11 

IOOfSTUP PUCTICA.J.. UPr.ICATlOII I JUL/ 11 7:11. H 1• printer HHthkillntert•c• Kunk BUIUIESS MI L SJftDI TIII~AIU' Pft/U 
7:1 .. Pr•nter TTY lntert•ce Rumbolt 

C U.SlC FRC coaJI. APO/U 
DIU DIU~r ~ IIICIOIY,Dtl J AII/ II 

8:136 110 pons 300 Baud Ttlrmmal Loos Dill IIISTaUCTt OII COUJtl'£ TNIDY/ U.OIO IUa ICY/ U oua•IC)O RJIOS'fS DIC/H 8:1 16 TV onterlace Cheap VIdeO Fowle< and DOC'1'0I: UD ttT'CH CMIC- mrftiMl JAII/II 
Murray RrAS 4 •• CI4.ACTJC ..-NUt: AUC/ 01 

ElJUCATl otlAL DILintJUR TAPU "'"'" 8:1S2 SWTPC ontetface PR-«J Pnnter Interlace Hose UP-1 IMU. SYft .. l .,...,..._l rn/M 

~· DJL i ftlt* 'tAPU .. I/ .. 9:&4 Interface Telety,.lnterlece Commandef CJXI:MLJUD IUIUJTUIZ: racu.n JACIET Cmlfti'T'I:I JAII/ I I 
9:102 IBM onterfece SeH>clriC Hard Copy Bickllf1on OOIOOI:U DI ICOYUY lAY IOf"'NAal .. .., .. 

<i:IAPIICS AMO AISC!LLAM:OUI DJLlnlllM TAPU .. 1/ .. 9:116 Port Build Your Own Port Hawk• and lDfll~ IV DATA auz RAIIACU MfC.:) MOJftCT ICY/ U 

Reese 
l_,JYJDUA&. STUDY CDITI:J TYC IOnWMI ~.., .. 
IQZQ-11 o\110 IMIOJr'f-11 I I • .IT.ratl. Jilt. OCT/ II 

10:82 Video monHor Tile Light Pen Jack11011 lftUJ..UD! - UI..TUlA'f'& IIPEilbtCI IYW!'C»> IC .,.,All: UP/II 
ISM JC...:. USOCIATII .. , .. 

10:122 Serial 110 board kit ca .. el Emptor Parris ts.u. I liFO. ITOIAC£ I AlftJEVAL Till Al.TUIIA'n IOUICI (TM) DIOC/ 11 
10:162 Level II mod Two BASICs artJ ~tier then Erick lOll lEIPJT YUJlOW 2 .I Till ALT'DIIAft IOUaCI CTU) DIOC/U 

LIVIL 1 tW LEVIL lJ APN.AAT SOf"ftfAAI I _, .. 
One LEVI L Ill RtC.oeor"r .. ,, .. 
H·l4. MHt tM TR5-80 Friesen 

Ltll! aaru•nt.: ICW'!VMI AIIOCJATJOII .JM/ N 10:1111 H1• pr inter IIU.IL/F lLC LIST GAUIIC'fJC IOP"ftfAaC '""'" 10:1 .. Pronter lnlflrlat:JIIfl tM NEC Kunzman IIIAJLLJST .... SAl.U OCT/ M 
MTIDATICS DI Ll '!"'l l UR TAPU ~.., .. 

SpmwrrtfH M.lt~DIA MD A UP'rt.!IIOAIID N.a.U ITIC DC. AAY / 11 
10:194 LIST The S..•al Ctenk on tM o ·s r .. n RtCM> JIIUSJC TMDY/ IADIO SUQI: OCT/ II 

IIJCIIIO-OPOLY L EVtt. IV PIIOOUCTI. IlK. OCT/ II 
PrrnttJr .... n::.'rlll RI LLU RJCIO:CMflrTJ .C II:IVICU II)V/ N 

--l IUIDT .-a: ,..., .. 
11:116 Install an ex tra 4K Mem Sin ... 201<! Stanley ..OU&: CODE IJUT 1 U:C PCM . I ICWCMn DC;J: .. P J IG JVI./11 
11:146 Build 1 microcomputer Hom- TRS-80 Steele MOYJIG SlGIIICIMO Clltc:Lt DtT"I.al'll l all ''"'" IIUSJC C'OJIJOSI:Jt/&DJ 'IOit woe sonw.u.1 J AII/ II 
11:216 Protect cassette relay Look, a Snoo~r/Snubl»r! Martel MMC AJIO ADOJt.US SY.,.D IMLL IUil .. l IYftDI GMXJP ,.., .. 

O&J U L WV.Ift MOWI ••at•• 12:11115 JoystiCk construction Joystick City Suter PIOPLI'I PUCAL t MD ll CORPV'I'U UIFOMATJC* DCUo*a .... , .. 
PLMITU Y LAIIOD llftllll"f kr!WMI l iC . .. , .. 
POOit IU.II' I ttxY EDl'IOit DCII CCCII ,..., .. 

REVIEWS ftaMlD TMDY/ MDIO lUCK. _, .. 
lADD-11 JJC C'ORPOna .. VlCit DJ:V. JVL/oe 1::1-4 DrSI< dorectory Disk Drrectory Riley IADIO IJUICI MILI:I TUDY/ IADIO IUCI rn;oe 

U8 Four programs r&Y-.1 Soltw•re Rev,.,. Hallen 
APOOLI· Pm&.OAO ucn CCRPUTU ua/11 
a!IIUIIKII T''-T/ MDIO IUCa ua/U 

1:7• TRS-8) publo~lions Rrvel PubiiC&trons Hallen ...... 2 JIJM l'I'Oit IMLL ITft'llll IOnWIIU ... .., .. 
ICilPIJT TMDI/ IADlO IUCI ...,, .. 

2".2• DrSI< mall systems Th,.. Uatll"ff Progrems Fowler ..,. .. ) ~•tc-•n: Pa./H 
2:211 Mail Program R-.!10 Shack 's Meller Buell lttCJA.L DEt.JYaiY .IDnWAR.I nc. JVL/oe 

STIP IY ITIP •• ..:tGaU DGIC. I IIC. ,..., .. 
2:38 The competition RIYal Publ•carrons II Hallen T-SIIOaT lfU .U.OClA.!'UD ....., .. 
2:58 Eight &l)!)llcations pr()Qfams Software Review 11 Hillen 

ft.l lll roltAATTU: IMU. IYn'DII IOI1"ttAAII OCT/ Ie 
VtOIO CICCI IU.I COOIPU-®Oft Fa./ I I 

2:66 Percorn·a diSI< driv" Percom Drrves Bulll"f/lon & III• at OI.COVUY lAY IOI"'NMI ,.., .. 
110110-1 " lCIO AIICBITIC1' JUII/ 11 waoner woaD--IV--DUI woaD PIIOCUIOI JIJCIIO AI.OI'ftC"!' .,.., .. 

2:79 Inexpensive prenter Anadex Print., June Ill IAP/ CIC) ()ltc-ftl 1~111 .. , .. 
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2:80 DISk dal llbue Floppy PIMS Hennan 5:134 Block movement Cullillfl and Sp/icillfl BASIC Noetingham 
2:97 Four IIA"- r...-ed Ga,.sf!rl- Hallen 5:136 Printing the screen LPVIDEO Powers 
2:111 C/INp text edotor Poor Man 's Text Editor Blechman 6:88 Displaying hex comoersions Her Dosplay Campbell 
3:M TtvN programming aod$ Usetuf Ut11111es l eedl\am 6:111 OECwrote< t.A-34 DEC-otw Or_,. lleaudlamp 
3:n Pnvate lallel compared Ouock Prmtw Roel<e<S 6:132 O.aplayong buffer contents &Iter Analysos Charnlltn 
3:134 LeYel I on a Level II One onto Two Wantz 6:134 Oosplayong lots of data Display Formatr•tlfl Joffe 
3:136 RadiO Shack's ontenace RS232 Hicks 6:146 TrNI assembly like BASIC CLOAD Assf!mbly Bel<er 
• :70 Small systems softwate RSM·2 Monotor Churchill La"ffuage 
• :130 CBASIC !Ibm FMG BASIC ReYiftot Knecht 7:136 Sound generatoon Sound X Baker 
• :136 Software from d ilt ithlum Oilllthium Tapes Hallen 7:158 Backup copy Displaced Program• Meehl is 
5:38 Computer information exchange Pascali&// Monsour 7:160 Tape duplication TCOPY StlmlnS 
5:56 Word processors compared Pencil vs. Scnpsot Petry 7:1152 TRENOCOM 100 FORMAT 40 Adams 
5:58 Extra commands with Level l it L-' ru Bobo 8:100 Index Ta~ Lfl)fanan HerOld 
5:82 Stringy floppy and BETA-80 DISk A-riwls Oyk 8:107 Securoty The lnvosible Password Conley 
6:92 Sox programs from four Applications Sol/ware Ha llen 8:108 Telli"ffzeros Slash l«a Richardson 

companoes 8:110 Cryptology Code Cracker MorGAn 
7:100 Morse code Sol/ware lor Hams Richardson 8: 118 Security Sol/ware Lock Kelleher 
7:12• Printer Centronics 730 Frankenberg 8:121 Lowercase Lowercase wotto Stri"ffS Chepko 
8:1S. Operation The TRS-80 Maclean Attached 
9:1~ Voice synlheaizer Eloquent Elghi~S Wright 8:122 Modlfyl"ff EOTASM Custom EDTASM Blair 
11:125 RS pocket computer BASIC In the P11/m of Your Knecht 8:132 ComblnlnQ machine and BASIC AUTOPOKE Kump 

Hand 8:160 Worksheet The Graphics Coder Racine 
12:102 Statistical programs STA TS Johnson 8:1&4 Sequential file Disk File Protection Keen and 

Discher! 

UT1UT1ES 8:t70 Electroc Pencol Pencil RS232 01•- Kinsey 
t:68 Blonkong cursor subroutine Wtnllt"ff Cursor Lovy 8:17• Tape •rode• Cesoerre Foffl Tallman 
1;82 Renumber BASIC Baaic BASIC Rflnumben"ff Orlell 9:68 Oeletong spaces Free Space Co< nell 
t : t18 RelocatinQ T·Bug O.t T·&Jg High Rappaport 9:76 Keywotda Unl-key Archer 
1: t20 Put EDT ASM on DOS EDTASM on Disk Butler 11'.88 Varoable names Document Those Varoai>Ms Noel 
1:t22 Tape analysts program TTape Stevens 9.-lM Centronocs 779 Prontw Celr/)falion Rexrode 
1:t34 lncreaSlnQ variables E•rr• Varoablft Clatt< 9:98 INPUT Veruttle Input Wilde 
2:42 Machine languaoe monotor BABY BUG Kitsz 9:t~ Index program Reference Lobrery Index MorGAn 
2:e8 Modify your monotor CLOAD Alecloone Le"ffUege Schimetman 9:t50 POSOIS PositiOn Dlapley Frost 
2:82 Add BASIC statements APPEND It! Gerald 9: 1e8 Delaying a program Delay Loop JOffe 
2:118 Program snrinker eom,...ss 111 Powers 9:170 Rectangles, ell ipses. boxes Drvtne Proportions Cec•l 
2:120 Format prontouts LPRINT Formattw McCormick 9:173 MOVIng~ Welkt"ff Words Borrmann 
2: t2• Index program na,_ Dt1k lnde• Che&l'ure 9:192 Sort utohty Beyond Shell Aletzner Walker 
3:46 Pfint tiles while running SPOOL & DeSPOOL Gentry 9:196 Debug monotor De/tower Your Debug Walter 
3:80 Memory test Tnt your memory. Chepko 9:.202 Scrolling Stow Scroll Lewis 
3:105 Hard copy vodeO LPRINT Routtflft$ Werner 9:206 DiSk operat ion OWIKOISK Naa<.an 
3:1t5 Identity system and BASIC tapes Whazi t? Penny 9:210 Cursor The Com~tition's Cursor Bishop 
3:122 Simple text edi tor Screen Editor Colsher 10: t34 USR Veriable Scrorr Colan.. 
3:125 Error messages in Level II Extra Errors Moses 10:138 IN KEYS Input with Insight Decker 
•:62 CLOAO a&Mmbly programs L ... lll to Levell Wolf t 0:202 Commands Su~r Greploics Moyer 

4:68 Adding sound effects Baby beep Kitsz 10:207 Multiple loadinQ Into memory Triple Play lor T·BUG Johnson 
• :80 Adding USR subroutines Multiple USRI Ventimiglia 10:.210 Maxell UO cassettes T1•e Me Beyond Your McTe<nan 

•:a. Shortening T-BUG T·BU<l l orll Curtis Leader 
.:110 Putting machi,.language Into MACROPOKE Monitor Sute< 11: t 28 Code-tracking deYice Ctoso Reference camp 

Level II 11:172 Dump memory with new l ·BUG T·BUG and Then So""' Paxton 

• : tO& ConsolidatinQ SYSTEM Sanroce Tape Flatley 11:1n Eliminate volume problems Upend Down P•ms 
programs t1:206 Recapture a lost program Resurrect It Ouondry 

• : t08 Relocating KBFIX KBFIX Fox Andreasen 11:208 Add three lOading onstructions DOS MachtrHt Code Turner 
4: t33 Oesognong an intelligent BASIC Temtonal Nor -.oil Loadt"ff Teclonoques 

termonal 11:226 PEEKonQ a directory You Can eerr 11. . Ray Kornfeld 
5:76 FindonQ del ectove memory Babyroot Kitsz 12:,.7 Understanding Level II ROM M yster••• of the Levell/ GroswOkl 

locations ROAI 
5:86 OetermononQ Quality of input CLOAD Monotor Wllaland 12: t60 Labelong and ondexong rout ones Now or's Tome l or . .. Neme Cornell 
5:96 ASCII and hexcodes on screen Bacl<up/Dospfay Lindley That Tune 
5:11• Speed up DOS FASTOOS Neller 12:196 Robotic a COM PAC Romanchik 
5:116 OesoononQ and utotizing video Etch-a-Screen Shrum 12:212 EOTASM modification Aa...,I>M It Yourself Koch 

layouts 12:257 Controlling data po4nte<s RESTORE Data Pointer Cecil 

5:126 Edotong hybrod progrems Progd11te Ketley Control 

5: t30 Producing sound through Su~rSound Morr 12'.25Q Printong the display Leas Is More Wlnte<bauer 
record&B t 2:263 ROM vocabulary Keyword Lost Plus Oecl<er 

C'• 
c:J 

Let~ know 8 ~ks l~dvan-; ;-that you;;,;,;-miss -;single Is;;. -;J 80 Mlc~m-;,tlngl 
Attach old label where indicated and print new address in space provided. Also include your I 

mailing label whenever you write concerning your subscription. It helps us serve you promptly. I 
0 Address change only 0 Extend subscription 0 Enter new subscription 

2 -> 
0 
~ 

0 1 year $18.00 0 Payment enclosed 0 Bi ll me later 1 
If you have no label handy, print OLD address here print NEW address here 

-.1 
Ill 
~ Name __________________________________ _ Name ____________________________ ___ 

-.1 

Address - --- --------------
Address __________________________ _ 

City ____ ___ State __ Zip ______ City ________ _ State __ Zip ___ _ 
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TO ORDER CALL TOLL FREE 

1·800·321·2037 ILTMI 
INC 

IH OHIO CALL COLLECT (216) 566·9130 
IRS·80 J nd R•d+O ShiC~ I tt tfl tSftl'e<f 

trJCtm~r~ ol bndl CorD 

THE CHESTERFIELD BUILDING • 1101 EAST 12TH STREET. SUITE ZZZ • CLEVELAND , OHIO 44115 

NEW the MAGIC WANDrM NEW 
SPECIAL! ........... $ 299.95 

the most powerful. most flexible. most reliable. most useable word processing software 
avaolable for a CP/M~ based TRS-80'' model II . 

MAGIC WANOTM can do more work in less time with high quality than any other product you 
can buy. 

The command structure is simple. logical and complete. The programs are crash-proof and 
completely reliable. 

The system os supported by what users say is the best users manual ever produced for 
microcomputer software. 

FEATURES 
• Full screen text editing • Up to 128 variables 
• Full text formatting commands • Conditional commands 
• Merging wilh external dal a files • True proportiona l spacing 

QUOTES FROM THE June. 1980 Mlcrocomputing article "Super Word Processors" by Rod 
Hallen 
" Of all the word processors I have used (and that includes a dozen or more). the Magic Wand 
is the most versatile. The Wand has almost all of the features of other processors. plus many 
new ones of its own. It measures up to even the word-processing software running on the 
largest mainframe computers ... 

. . "Magic Wand is an outstanding example of the new levels of soflware that are being 
written for the small businessman. although I can't imagine a business of any size that 
couldn't use software of this quality." 

MAGIC WAND · will also operate on Oasis based systems 
· will operate on 16k but we recommend 32k for adequate opera ling memory 
· is available on 5 '1• and 8 diskettes 

MAGIC WAND is a copyrighted program by Small Business Applications Inc .. TRS-80 is a 
registered trademark of Tandy Corp., CP/M is a registered trademark of Oigilal Research Corp 

AIDS-Ill* by MTC 
MODEll ... $69.95 MODEL II . .. $99.95 

lntroductng the latest add1toon to MTC'5 family of data management systems. AIS-11 1 NO 
PROGRAMM ING . easy to use COMPLETE PACKAGE tnclud ong demonstration applocatoon. 
documentation and MAPS·II I (see below> 

• Up to 20 USER-DEFINED FIELDS of eother numeroc or character-type 
• CHARACTER -type foelds may be any length (total up to 254 characters> 
• NUMERIC-type toelds teature automaroc formattong. r oundong·. decomal al1gnment and 

NEWDOS/80 
by Apparat 

o\pplrat's lonl·awaited SUCCHIOI' to NEWOOS +
is hera! This is not ., eniYnced ...,.sion ol 
NEWOOS. but ' completely new product. 
Simplified DOS comm•nds un be insQiltly ea· 
ecuted from BASIC. even within • procr~m. 
without disturbinc the resident code. System op
tions. such • P'SSWOf'd protection. number .nd 
type of disk drives. BREAK key eruble/diuble 
.nd lowerase modifution recocnition. un be 
quickly .nd e'lily <:Nnced. Five ~w rlndom
Kceu file types lllow record lencths of up to 
4096 bytes, .nd no FIElOina' A powerful CHAIN 
f~eility ...,_keyboard fNPIJTs to be rud from' 
disk file. An improved RENUMBER f~eility per· 
mits croups of sbtements to be reloc«ed within 
proJr~m code. Diskettes moly even be 
deSI&nolted u RUN -ONL Y1 Fr.otures .oil 
NEWOOS+ ut~ities (SUPERZAP 3.0. etc.) and 
much more• One MTC technic.~~ sto~ll member 
Solid holvinc NEWOOS/80 is "better than sea" 
(JOU'II holve to judcr for JOUrseH1) . Includes 
180-pace instruction mo~nual .nd MTC QUE 
card. 
NEWDOS/80 . . ... . . . . . . . . ... .. S 149.95 
MTC QUE Card only . . . . .......... S7.50 
CALL REGARDING OUR NEWOOS+ UPGRADE 
PRICING. 

Complete for Model I with all utilities 
Plus exclusive MTC QUE card! 

NEWDOS+ 
$6995 

by Apparat 
40 TRACK VERSION .... ..... . S 79.95 
includes REF. RENUM. SUPERZAP. EDITOR/ 
ASSEM .. OISASSEM .. OIRCHECK . .ond more' This 
is the oricilloll NEWOOS with o~ll of Appolrat 's utility 
proc,..ms. Includes eaclusive MTC QU£ (Quick User 
Education) card. 
MTC QUE Card only . . . ... .......... S1 SO 

valodatoon t:z:================:::::~~ll 
• Full feature EDITING when addong or changong record5 

ENTER FIELD (can't type on more characters !han specotoedJ 
BACKSPACE (delele las! character typed) RIGHT JUST IFY FIELD conlents 
DELETE FIELD con1en1s SKIP FIELD (to nex1 or prevoous toeld) 
RESTORE FIELD con1en1s SKIP RECORD 110 nexl or prevoous record) 

• SORTING of records os MACH INE CODE assosted 
· 200 RECORDS (40 characters) 1n about 5 SECONDS 
· ANY COMBINATION of foelds (oncludong numerocs> woth each foeld tn ascendong or 

descendtng order 
• SELECTION of records for Loadong. Updatong. Deletong. Prmtong and Sav1ng os 

MACHINE CODE assosted. 
· Spec1fy up to 4 CRITERIA . each usong one of 6 RELATIONAL COMPARISONS 
· LOAD or SAVE selected recor ds usong MU LTIPLE FILES 
· Example: Select records represent1ng those people who love on the state of Col· 

ora do. but not tn the City of Denver . whose last name beg tns w oth " F .. 
and whose tncome exceeds S900D 00 

Example· Select records representong those sales made to XYZ COMPANY that 
exceeds S25.00. between the dates 03115 and 04 10 

MAPS-Ill (MTC AIDS PRINT SUBSYSTEM). tncluded at no charge . 

• COMPATIBLE w1th AIDS-II data f1les and AIDS subsystems. 
• Move up from AIDS·II and EXPAND to 20 f1eld capability WITHOUT REENTERING 

DATA. 
• AIDS-II (Model I or II ) owners may UPGRADE FOR ONLY S25 00. 

' WARNING • Thos program os wrotten on BASIC and can be losted on lhe normal manner 
Modofocatoon of program code os NOT RECOMMENDED due tools extreme complexoty 
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AIDS 
CAlCULATION SUBSYSTEM 

(CAlCS) 
MTC's most popular AIDS subsystem. Use 
for report aeneration involvin& ~sic 
manipulation of numeric data. Futures are: 
• User ·specified pace title 
• Columnar Hudin&s 
• Optional Indentation 
• Columnar subto~ls aenerated when 

there is a chance in a user-specified 
column. 

• User-specified Columnar Totals 
• Columnar values computed usinc con

stants and/or column values 
• Balance forward alculations (Ex: Gross 

sales equals previous cross sales + ... 
amount + sales ~x). 

• Use for accountinc. inventory, financial 
and other numeric-based tnformation 
systems. 

MTC CALCS ................. $24.95 
For Model II ................. $39.95 



I LTMIINC 
DISTRIBUTORS OF TOP QUALITY DISKS, DOS & DATA MANAGEMENT SYSTEMS 

THE TOOL BOX Any 3, 
$49.95 

For Model II. .. ....... . $ 74.95 

TDAM SIFTER ..................... $19.95 
..... . ............. ... $19.95 For Model II .. .. ....... ... . .. $29.95 

For Model II ................. $29.95 
Includes MTC QUE Card! 

H.vin& trouble with RANDOM FILES1 With MTC's 
Table-Driven Access Method (lOAM) you'll never 
fret over FIELDi"' ••n. No knowtedfe ol 
rindom Kcess files IS required. Insert the DAM 
"interpreter" into .-.y BASIC procr..., .-.c1 type in 
1 lew DATA sutements describirlc the inform.tion 
in your files. TDAM does the rest! Reads ollrld 
writes fields ollrld records ol .-.y type (even com· 
presses I DATE field into 3 bytH!). Fe.tures 
1utomatic f ile buller 1lloutionlde1lloution. 
memory bullerin&. sub-record blockin&Jde· 
blockinc. ollrld h.-.dles up to 255 fields pet' record. 
Super fat .-.d super simple ! Complete with 
TOAM interl)f'eter. instructions lnd demo pro-
1'""· Requires procr~mminc eaperience. 

Twelve in-memory hich-speed sorts for use in any 
BASIC procr~m: stable. non-stable. with/without 
tllls. for lllll'neric or strinc dlta. R1ndom File 
Sort included. Some sorts written in mKhine 
code. Includes sort subroutines. demo procr~ms 
and instructions. Reloute u needed with 
REBUILD. Requires procr~mminc experience. 

SHRINK .................... $19.95 
For Model II ............. .... $29.95 
MIIIH Every Byte Count! M.lle proar.-.,s 
smallef and faster! Combines lines & removes un· 
neceswry code includinc rem.ks. without liter
inc PI'Oir..., ell* lltion- T ypQIIy reduce& pro-
1'..., size 25~ to 40~ -

SUPERSEDE .. _ .. .......... $19.95 
DIVERGE . ... _ .............. S19.95 For Model II ............ ..... S29.95 
F Model II $29 95 A "must have" tor the profeuionll procr~mmer or . . . . . . . . . . . . . . . . . . or the t«ious ollfNteur _ Probably one of the 
Compwes two BASIC proar~m files. showinc the &rNtest time·uversnlillble. Write proar.-.,s in 
dilferencH between them. Identifies & lists lines shorth.-.d . chlnct v.Uble IIIIYifl . &ener.te 
which have been inserted. deleted. & replaced. procr..., documenution - use with REBUILD and 
Use for version control. MINGLE to build new procr~ms from old ones. 

REBUILD .... ............... S19.95 
For Model II ........ .... . .. . . S29.95 
Reor11nile procrams lor addinc procr~m code. 
later execution. readability. Much more thin sim
ple renumberinc . Re1rrqe 1rougs of statements 
within 1 procr~m - automltte~ny updates 
references to line numbers. Use with 
SUPERSEDE ollrld MINGLE for maximum effect. 

Let your TRS-80· Teach You 

ASSEMBLY 
LANGUAGE 

REMSOFT's unique PKkile. " INTRODUCTION 
TO TRS-80' ASSEMBLY PROGRAMMING" in
cludes ten 45-minute lessons on IUdio cassettes. a 
displly procrilm lor eKh lesson providinc ilustra
tion & reinforcement. and 1 teat book on TRS-80' 
Assembly Lln&LIIIe Procr~mmifl&. Includes use
ful routines to Kcess keyboard. video. printer and 
ROM. Requires 161< · Level II . Model I. 

REMASSEM-1 . .... ...... __ .. $69.95 

MINGLE-II. .. ... _. _ ..... .... $19.95 
For Model II . . __ ._ ....... .... S29.95 
Mer&e up to 14 tries (Procr~m or Dlt<l) 1nto a 
Sllllle lite DIU files may be mer&ed rn ISCendm& 
or descendin& sequence with the orderin& blsed 
on 1 user-specified cornpirison field. A very han
dy ut~ity for consolid.ltin& dlta files 

Let Your TRs-so-· Teach You 

ASSEMBLY LANGUAGE 
DISK 1/0 TECHNIQUES 

REMSOFT does it ill~! REMDISK-1 is 1 coocise. 
~ supplement to REMASSEM-1. PKkile 
consists ol two 45-minute lessons on IUdio casset
tes. and displly procr...,s provid~ ~lustrltion 
and reinfllf'cement. Provicles specifiC trKk and 
sector 110 techniques. lnd sequential and rindom 
lite ICtess methods 1nd routines. 

REMDISK-1 . . ............ ... S29.95 

WE ACCEPT 
• VISA 

Single Sided. Single density. Soft -sectored 

DISKETTES 
Verbatim 5 ' • ·Inch 

of 10 

10 Boxes of 10 . _ . (each box) S22.95 
Hard-sectored (IO·hole). Boa oliO S26.95 

8-inch FLOPPIES 
S.nlle·denStty. Boa oliO S29.95 
Double-denSity. Boa ol i O S39 95 

PLASTIC LIBRARY CASES 
5 ' . -anchor 8-anch daskette case S3 00 
50 (5' • ·•nch) daskette file boa S29 95 

FACTORY FRESH. ABSOLUTELY FIRST 
QUALITY Manamum e<d•• 1 bo• NO e<do< Jom•t' 

Transfer PROGRAMS and OAT A 
from MODEL I to MODEL II 

TRAN-SEND 
$4995

by MTC 
Requ~res MODEL II and MODEL I w1th dask & 
RS-232. S1mple to use. not a kat - noth1ng else to 
buy Complete wath custom cable. 5 ' , . & 8" flop
pies. instructions May be used over phone hnes 
Custom Cable only . . .. ..... .. S 19.95 
Suarable IO< use wath R.C ao ShKk' uanslea oroeraiT(ACT 013 1) 

The perfect supplement for your 
NEWDOS + , from IJG, Inc. 

"TRS-80 DISK AND 
OTHER MYSTERIES" 

by Harvard C. Pennington 
132 p~Ces written an PLAIN ENGLISH PKked with 
HOW TO information with details. eaamples and In· 

depth eaplaNtions. Recover lost files and d~rec · 
tories. remove file protection. mille BASIC Df'O· 
crams unlistable. How to use SUPERZAP. recover 
from DOS errors and MORE' 

TRS-80 DISK .. . ...... .. ...... S19. 95 

All products 
guar~nteed for 

replacement only. 
Prices. Specifications & 

Otferincs subject to 
cNnce without notice. 

MOST ORDERS 
SHIPPED 

WITHIN ONE 
BUSINESS DAY 

• MASTER CHARGE 

• Add S2.50 for 
standard UPS 
shipping & handling 

• S2 00 EXTRA 
for C 0 D • CHECKS 

• MONEY ORDERS • Oh10 residents 
• C.O.D. add 5 ' , "'o sales tax _ 

TO ORDER CALL TOLL FREE 

1-800-321·2037 
IN OHIO CALL COLLECT (216) 566-9130 ILTMI 

INC 

THE CHESTERFIELD BUILDING • 1101 EAST 1 2T H STREET . S UITE 222 • C LEVELAND , OHIO 44115 
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ADVERTISERS 
RSNumber 

81 AB Computers.. . . . . . . . . . • .. . . . . . . . . . • . . . 74 
282 ACR Consultants. . ••• •... . . . 57 
452 A.M. Electronics. .. .. .. .. . . . .. . . . . . . . . .. . . . t51 
445 AT.acl. .. . . . . . . . ... tt4 
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When It Comes To 
TRS-80 Add-on Memory . •• 
LOBO Has 

It All. 
LOBO DRIVES manufactures d1sk dnve sub
systems des1gned to prov1de TRS-80 • users 
w1th a w •de selec!IOn of tow-{;OSt h1gh-speed. 
ethc1ent. mass-storge capab1ilt1es Every 
LOBO DRIVES Memory System IS thorough ly 
tested and burned-m to assure reilab1l1ty and 
carnes LOBO's un1que one year, 100% 
parts/labor warranty 

Expans1on and enhanced 
capab1l1t•es are key words m 
ach1ev1ng full utd1zat1on of your 
computer system. LOBO 
DRIVES complete lme of 
TRS-80 compat1b1e d1sk dnve 
subsystems s the 1deat cost 

effecuve way to prov1de the 
expans1on capab1.1t•es you 
need to meet your system 

growth reqUirements 

TRS·80 MODEL II 

LOBO DRIVES makes 
expand•ng your TRS-80 

Model II very. very easy 

Now you can add more 
floppy d1sk memory at ess 

cost And LOBO can prov1de 

you w1th up to 40 MBytes of 

f•xed d•sk Winchester technology storage 
capac1ty that 1s completely software 
compatible to your Model II 

• Model 800·850 8-mch dual Floppy 
Systems 

• Model 1 850 Dual FloppyiF•xed D•sk 
Memory System 

MODEL 1850 DUAL 
FIXED/FLOPPY DISK MEMORY 

SYSTEM 

LOBO DRIVES has comb• ned a 5 or 1 0 
MByte Wmchester technology hxed d1sk and 
1 6 MByte double·s1ded double-<fens.ty 
floppy d1sk dnve m one cabmet The un1que 
controller can accommodate two dual uOIIs 
Now you can have the speed and reilab1: ty ot 
f•xed d1sk w1th bu1lt·1n floppy back-up. 

• 5 or 1 0 MByte F1xed D1sll Capacity 
• Up to t 6 MByte Flopry D1sk Capac1ty 
• Winches.er Rel1ab1ilty 
• Software Compatible 

MODEL 800/850 DUAL FLOPPY 
DISK MEMORY SYSTEM 

Cumplete w1th ::.ty zed cab1net. power 
supply, controller mtertace. and cables. the 
Model 8001850 Dual Floppy D1sk Memory 
System 1s the 1doa1 way for the senous user 
to expand h1s d•sk-based TRS-80 

• Up to 3 2 MBytes Capac1ty 
• S1ng1e-s1de S1ng1e or Double Densnv 
• Double-S1de. S•ngle or Double Dens1ty 
• Complete Software Compat1b111ty 
• H1gh Spt!ed Access T1me 

MODEL 400 51f4·INCH FLOPPY 
DISK MEMORY SYSTEM 

A tow-<:ost . h1gh performance. software
compat•ble Floppy Disk tor TRS-80 Model I 
users 

• Up to 220 KBytes Capac1ty 
• Sing•e'Doubte DenSity 
• Soft Sector Format 
• 298 Msec Access Time 

MODEL LX80 EXPANSION 
INTERFACE 

LOBO DRIVEs new Mode l X8J rxoa'l~1on 
Interface enhances system perform,lnr£> tJy 

expal1d•ng d•sk storage capac•t•es beyond 40 
MBytes add1ng a second se• al oor· ~!'ld 

fac1ilt1eS for an add111ona1 32 K RAM The 
LX8C perm•ts you to ach1eve the 'l"a> m ... ~ 
expans1on capab1t111eS of your TRS-80 

• Connects D~rectly to Keyboard 
• Two Senal Ports (opt1ona1) 
• One Pa•alltJJ Expans.on Port (standard) 

• One Parallel · Cer-tromcs 
Pnnter Pon rStanoarOJ 

• Supports Double Dens ty 
5' • a11d 8 mch F1opp1es 

• Separate Port tor 8-mch 
Ftopp1PS 

• Sw1tcn to• Overnd1nq 
Keyboa•O ROM 

• Separa:e Port tor F1xed 
D1s~ Dr•ves 

MODEL 950 DUAL 
FLOPPY/FIXED DISK 
MEMORY SYSTEM 

LOBO comb1ne~ the out· 
stand1ng capab•ilt1es o1 the 
latest technolog.ca' break
:hrougn 1n d•sk doves. tl'1e 
Srugart T echnotogy 5' • -1ncn 
M1cro Wmchester I xed d1sk 

dnve w·lh the proven 
re11abd ty of the Model 

400/450 Floppy D1sk •n Of"e 

easv·to·use cab•net 
• The Storage Capac•ty o• 16 dot.tlle-

s•oeo. double-<:tens1ty M1m-Fiopp1es 
• Bu•l: •n ~toppy D1sK Bac~·uP 
• 1 /0 Msec Average Access T 1me 
• Sealed E:nv•romPe<lt/Wmch?ster 

Rehab• :tv 

See yuur nearest dealer. call or \Mile tor the t;Or.1P ete LOBO DRIVES stor; 
'•nd out JUSt how com pet t<vely P!ICeo a oua 1ty d·1ve ca" ~e 

~B a rive 
IN TE RNAT I ONAL 

935 Cammo Del ~ur 
Goleta, California 93017 
(805) 685 4546 
Telex . 658 482 
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