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The Doubler'·: Percom's new Plug the DOUBLER"" into the
proprietary double-density disk controller chip socket
adapter for the TRS-SO* com- of your Expansion Interface
puler. and ...

•Store up to 354 Kbytes of formatted data on five-Inch dIsks.
• Increase formalted storage • Includes DB LOOS.'" a • The DOUBLER'"
c.apadty of your minidiskettes from TRSDOS· compatible double- circuit card includes
H'zla almost 4 times. density disk opereting system high-performance
• Use with standard 5-lnch drives - CONVERT utility, on DBLDOS ,. data separator, write
rated for double-density operation. mlnidiskette, converts OIes and pro- precompensallon elr-
• The DOUBLER.... reads. writes grams from single- to double-density cuits for reliable disk read operations
and fannats either single- Or double- Of double- to single-density. - even on 77·mck drives.
density disks • Plug·in installation: No strap- Introductory price. including
• Proprietary design allows you to ping. No trace cutting Restore your DBLDOS·· and format conversion
continue 10 run TRSDOS·. NEW· Expansion Interface disk controller utility on mlnldiskeue. only $219.95.
DOS '. Percom 05-80.... or other to original configul'Zltion by simply Use the coupon for even greater
single-densily software without removing the OOUBLER"' and reo savings.
making any changes to software or installing the original disk controller Call toll-free. 1-800-527.1592,
hardware. chip. for the address of your nearest

Mlnl·DlskSystems r - - - - - - - - - - -., dealer. or toorderdirect from Per-
More storage ca- I PERCOM DISCOUNT COUPON I com.
pacity. hIgher reo I worth $20 I .....TfD2IOO-_ C»eoo·--....toward
liabilrty - from Per· I The Purchase of a I
com, the industry I DOUBLER'" I
leader. One-, two- Coo N

and three-drive configurations in I pan o. 8OMI03 I
I Expires December 30. 1980 I

either 40- or 77-track format, start· Void where prohibited by law.
~~OO~~~ L J
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The easiest, least expensive way to generate
spectacular multkolor graphics, sharp two-color alphanumerics:

Your computer, a color tv set and the Percom Electric CrayonTIl.

Add the Electric Crayon™ to your
system and your keyboard be
comes a palette, the tv screen
your medium.

You dab and stroke using one
key commands to create dazzling
full-color drawings, eye-catching
charts and diagrams.

Or you run any of innumerable
programs. Your own BASIC lan
guage programs that generate
dynamic pyrotechnic images,
laugh-provoking animations.

From a combined alphanu
merics-semigraphics mode to a
high resolution 256- by 192
element full graphics mode, the
microprocessor-eontrolled Electric
Crayon™ is capable of generating
10 distinctly different display
modes.

Colors are brilliant and true, and
up to eight are available depend
ing on the mode.
As ShiPped, the Electric Crayon ,..
interfaces a TRS-OO° computer via
your Expansion Interface or Printer

Adapter. It may be easily adapted
for interfacing to any computer or to
anordinary parallel ASCII keyboard.

But that's not all
The Electric Crayon is not just a
color graphics generator/control
ler.

It is also a complete self
contained control computer. With
built-in provision for 1K-byte of
on-board program RAM, an
EPROM chip for extending EGOSTM,
its on-board ROM graphics OS,
and a dual bidirectional eight-bit
port - over and above the com
puter/keyboard port - for
peripherals. The applications are
endless.
Shipped with EGOSTM, 1K-byte 01
display memory and a com
prehensive user's manual that in
cludes an assembly lan9uage list
ing of EGOSTM and listings of
BASIC demo programs, the Elec
tric Crayon™ costs only $249.95.

Options include:
• LEVEL II BASIC color
graphics programs on
minidiskette: $17.95.
• A 34-conductor ribbon
cable to interconnect the Elec
tric Crayon™ to a IRS-SO·:
$24.95.
• RAM chips for adding re
fresh memory for higher den
sity graphics modes: $29.95
per K-byte.
• Electric Crayon™
Sketchpad. a sketching grid
of proportioned picture ele
ments (pixels) in a tv aspect
ratio. For 128 x 192 or 256 x
192 graphics modes. 11-inch
by 17-inch, 25-sheet pads:
$3.95 per pad.

SYSTEM REQUIAEME TS the Video Clr·
CUllryof lhe Eleclrlc Crayon'" provides d,·
rect drive input to a video monilOf or mod·
~ied tv sel An Internal up·modulatOt for r1
antenna inpul may cons ructed by add·
Ing 1r'6~per:sive components to the eXlstong
vl(Jeo Clrcu~ry.

Pr and '5 itC3lons so I to c WI; roJ1 Ice
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PERCOM DATA COMPANY. INC
21 I ~ I(~'f GAA\JdtC) flE.AS 7!lO'2
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o. ~ Irademal~ ()! Percom Dala Company, Inc:
•• " or Tandy Ralloo Snac Co<OO' 1M ICh S no I QoSI1Ip to Percom Data Com

Get into computer color graphics the easy. low-eost way with a Per
com Electric Cra~pnT1•• Available at Percom dealers nationwide, Call
toll-free. 1-800-127·1_. for the address of your nearest dealer,
or to order direct if there is no Percom dealer in your area.
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QUANTITY
DISCOUNT
INQUIRIES

INVITED

TO ORDER CALL TOLL FREE ~

1-800-321-3552 ~
IN OHIO call (216)289·7500 (COLLECn

MOST ORDERS
SHIPPED

WITHIN ONE
BUSINESS DAY

[';JtTR TtCH[;i[]L (J~ 5 C[]R RR
26111 Brush Avenue. Euclid. Ohio 44132 ~

All producI
guar Ilt 'or

replacem III only.
Prices. Specifications &
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chan e ithout notice.
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CUSTOMER APPRECIATION MONTH * * *
TO OUR THOUSANDS OF CUSTOMERS WE WANT TO SAY

mTc-SHIRTS
POLY ·COTTON

.1 WIth vy Blue
MTC loco on

r c1100C on Ironl

111 (S. LX) Jnd Tr.w r
• META TECH OLOGI A ES EV RY BYTE

COU T'
• DON T TOUCH MY BITS'

01111110

• RAM II'
• MICRO LOV RS TAK ALLER BYTES'

mTc·SHIRTS. .. .. .. ... . ..... S4.95

Let Your TRS-SO' Te t Itself With

THE FLOPPY DOCTOR &
MEMORY DIAGNOSTIC

by THE MICRO CLINIC
A comple~ cII« up lor your Modell. TH flOP
PY DOCTOR I;OlIlplel kl e ry 01
15 01 4O-Ir d dr T .
he~ pM!. 1~lion IU~ bib
Jnd pro complet erro< Iouonc THE
MEMORY DIAGNOSTIC checks lor proper
writ re~. re're$h. elecublbillty.nd exCluSIVIty 0'
,n ICIdress IoalJons Include both d nostlcs
and com IructlOft manual
SYSTEM DIAGNOSTICS S19.95

Tran f r PROGRAMS and DATA
from MODEL I to MODEL II

TRAN-SEND
$4995

bY MTC



MAKES EVERY BYTE COUNT
IN YOUR TRS-80' MODel I OR MODel II DISK SYSTEM

• Add S2 50 lor
standard UPS
shippIng & handling

• S200 EXTRA
lor COD

• OhIO resldenls
add 5',00 sale I I

Qu nt.tie 0110 boxes (each) S22.95
H;vd·secIOled (10 holtl 80101 10 52695

8-inc:h FLOPPIES
Sin&1t-den5lty 8010110. . 529.95
Ooublt-dt 801 01 10 539 95

PLASTIC LIBRARY CASES
5I "lIKh or 8 lIKh delle case. 53 00
50 (5 Yo' nch) disk lie file box ..... S19.95

FACTORY FRESH ABSOLUTELY FIRST QUALITY
MInimum order 1 boa. NO Older hmll'------.......

includes REF. RE UM. SUPERlAP. EDITORI
ASSEM.. 01 SS£M. DIRCHEC •~ more' Th

lhe or ina! EWDO wllh all 01 Ailoar 's UI
P<OIfMn . Include tI lu t MTC QUE (Qu U
Education) card.
MTC QUE Card only. . .• • .....••.. S1.50

The perfect upplement for your
NEWDOS. from IJG. Inc.

"TRS·80 DISK AND
OTHER MYSTERIES"

WE ACCEPT
• VISA

ASTER CHARGE
• CHECKSo EY ORDERS
• C.O.D

569.95

QUANTITY
DISCOUNT
INQUIRIES
INVIT 0

let your TRS·SO Teach You

ASSEMBLY
LANGUAGE

MOST ORDERS
SHIPPED

WITHIN ONE
BUSINESS DAY

TO ORDER CAll TOll FREE

1-800-321-3552
IN OHIO call (216)289·7500 (COLLECn

fj TR "I' [j~tS C PORRT~ ~
26111 Brush Avenue. Euclid. Ohio 44132 .... 20

let Your TR5-S0' Teach You

ASSEMBLY LANGUAGE
DISK I/O TECHNIQUES

REMDISK·l 529.95

PROG~~~~'NG SAV $~"J935 i3YSKnETTEStored

... ........,;.F.:;,o;,.r,;,:,M;,,:od;,,;.;;e,;.I,;,:,II,;.';,.'';";''':'';'',;.';,.'.;,.;•.,:•..:$..:7:..4,;,:•.:9.:5.. VerbatIm 5' dnch

SIFTER. S19.95 $2395For Modell! S29.95
Twel t in memory h"h·5I)ted sorts lor U ill any B flO
BASIC P<OIr.m stable. non·s~blt. ""'I WI OX 0
~s lor num ric or '''''1 da~ Random Fi
Sort Included Som sorts ""fill n In mKhine
codt Includes sort broubnt. demo procr.ms
.nd instruetton RtIoult.s needed
REBUILD RtQuns PfOCr mllll p rlUtCe.

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

NEWDOS+
r:::=:-------:=~=:.:.:=====:::....$6995

by Apparat
40 TRACK VERSION S 79.95



by Wayne Green

..UFhen Radio hack announc d
the TR -80, 'd must hav b en

one of the fir. t to appear
at th ir door to tOile. "

Tllndy's CataJ06S Distrlbut«l In tM N~rNrlllndsand lWIglum

Here Come de Juge

or many years, one of the top ham Slores
in the Southwest was Juae Electronics in

Fort Wonh. Thus, I've: known Ed JUle for
many years, as a ham and as an advertiser in
my 73 Ma6I1lln~.

In mid·1975, my frustralion with tryina to
underslllOd and select a ,omputer for han·
dlina mapzine subscriplions led me to micro
computers. From this interest I developed a
plan to put out a maaazine for computer hob·
byists. Thus was born the idea for Byt~

maaazine.
Once I had located someone 10 edit the new

mqazine, there followed a frantic five·week
period ae(tinl the first issue ready to print.
DelIils such as desianina and printina lhe Ie(
terhead and envelopes, composina subscription
Iettm, writina possible authors,le(tina maililll
lists from firms in Ihe business, ge(ting in
touch with all of the clubs and their new Ie(ter
editors, n,., were almos' endless.

Then, once the first issue was oUI, laflbbed
a bunch of copies and new to visit the major
firms in the business to show them my new
maaazine and ,et their support. I visited Mits,
the pioneer microcomputer firm, then Sphere.
On my way down 10 San Antonio to see
Southwest Tech, I Slopped off in Dallas and
drove over to Ft. Worth to say hello to Ed
JUle. I talked with Ed enthusiastically .bout
the future and what I saw as an indu try which
would have to IIOW very rapidly.

Apparently my enthusiasm did lhe trick,
for Ed quickly senl away for an Altair and
staned in microcompulinl. When Radio
Sha<:k announced the TRS-80, Ed must have
been one of the first to appear altheir door to
let one. By this time he was out of the ham
business.

The ham business was • real bummer dur
inl the 1964-1974 period, as a result of. pro
posal by Ihe American Radio ReI.y LeIJue to
chaole the ham rqulat.ions in • way that
would lake enormous frequency bands away
from most hams. Sales of ham lear dropped
to aboul 15 percent of their previous level and
.bout 75 percent of the ham stores around lhe
counlry quit the business. Not lon, afll:r my
visit, Ed ,ot fed up with the slow ham sales
IJld with most of Ihe him manufaclurer '0
inl oul of business (we lost Hallier.fters, Na
tional, Hammarlund, Barker &: WiIli.mson,
Johnson, Harvey Wells, Multi-Elmac, World
Radio, Galaxy-virtUilly every major ham
manufacturer) and folded up his ham busi
ness. For a while he was manufacturin, a fold·
'W'y mobile mount. for car antennas and do-

8 • 80 Mlcrocompulmg, S plembe, 1980

ina well. But the micro bua had bitten.

It didn'l take very lonl for Radio Shack to
discover this sharp chap riaht In their
backyard. Eventually Radio Shack lured Ed
out of re(irement and made him director of
computer merchandisina. That was one of the
wiser moves made by Radio Shack. Ed is one
of the reasons thaI Radio Shack has been able
to move a bit faster Ihan most of the other
firms in the field.

I'm happy to have Ed writinl a column for
80 and thus give all of us TRS-80 owners a
look at what is happenina in that otherwise
very s«re(lve Tandy Tower in Forth Worth. It
will be a relief 10 ael some honest information
on what is happenina and what may be In the
works. The aeneral tendency of larae firms is
to deny all rumors up until a new product is
ready for sale. This is frustratina, particularly
in a fast movina field such as microcomput
ers.

Tandy in Europe

Just in case you are under the impression
that Tandy is not pushinl hard in Europe,
here is the back cover of their recent catalol
distributed in the Netherlands. ThaI price
translates to .bout sass in U.S. funds al the

current rates, not a lot more than the U.S.
price, considerina the problems of shippina,
duty, service and other distribution costs.

We stopped to visit a major Tandy Slore in
Rotterdam and sure enouah, they had a
TRS·80 on display. We talked with them
about aettina some of our TRS-80 proarams
translated into Dutch and they pUI us in touch
with a local proarammer who was most inter·
esled. I think we'll be cominl out in one more
lanaUiae in shon order, if anyone wants 10
brush up on his Dutch.

The Belgian price translates to about S866
at the current elIchanle rate, aalin a very
reasonable price for the system when you
fiaure all the expenses involved In supportilll
the system in a small country like that. The
problems are somewhal implirted by the use
of French in the cataloa, but I suspect that
most proararns are still in En&1ish.

As we were drivinl throuah a very small
10wn in Belgium, Malmedy, about the size of
Pelerborouah, N.H. (population 5,000),
Sherry spotted the Tandy Slore and we
stOPped.

We had a pleasant visit with the chap run
nina the store and found that even in a town
this small he was sellinl an averaae of two or
so TRS-80 systems a month! We showed him
some of the Instant Software packales we~

Contlnu~ to pqr II



We can't stop improving and expanding the capabilities of your
TRS-80 ! By using SPECIAL DELIVERY with EXTRACT and either
Electric Pencil or Radio Shack's Scripsit you can get even more
out of your computer. From just one package, you will get all this:

MAILFORM: reat MAILFILE: The
NLY complete name and ad

dre - Ii t entry/editor program
writt n in ma hine Ie nguage.
In lant ear h on an fi Id,
ompl Ie cur or conlrol. ju I

fill in th form!

MAILRITE: Print letter wriUen wilh
either Ih EI Iri Pen iI" or
R dio hack' cripsit ~ in ert
ing inf rmation from a MAIL
FILE into the letter for per on
alizing and addre 'ing. You
en end a per onalized leller

to one per on th n a diff rent
personalized I tier 10 a cund
p r on with true Iypi t qualit
(rom our fine printer. Fea
tur : Ind nt , Under ore,
Bold T pe, End of Page Stop.

Addres Envelope. unlimited
insertion from address Ii t and
More!

EXTRACT: Take out information
from ILF RM, th ma-
hine languag mailin Ii t.

Find th name you n d b
Zip Code, Slreet Address,
Gender, Age or any other way!

SORT: In-Memor ort on an entire
addre Ii t u ing an field a
Ih ke. Thi program an ort
an entir list in a matter of
econds!

LABEL: Print' label from MAILFILE.

CONVERT: Make MAILFILE from
R mail Ii 1.

SPECIAL DELIVERY will run on your TRS-ao with TRSDOS.~ NEWDOS' or any
otherTRS"-lik DO '

If ou bought SPECIAL DELIVERY from u ,send u the di k and we will update
it to include EXTRACT for $25. If rou haven't alread taken advantage of our
SPECIAL DELIVERY program, we'l send you the complete program lI1c1uding
EXTRACT for just $125 (Disk). We can al 0 send you the Electric Pencil" for $150.

MOD II version now
available, lnlro. price

$275.00
oflware El ...

1839 hamberlain Orj e
Carrollton, Texas 75007.
Phone Orders: 1214) 492-0515



10by Ed Juge, director of
computer merchandising, Tandy Radio Shack

·'To those among you who
didn't /ike TR -80's modular

de ign, and said we aren '(
responsive to our cu torner
may you byte your tongue "

TRS-.fJO Color Vldto and Model 111

int:e I promised last month to tell you about
some new products, you're npeain& me to

finally admit the TRS-90 rumor, aren't you?
We heard so much about that here in Fon
Wonh that we almost used TRs.90 as a code
name for one of our new computers.

TItSIO Color eo...-m
I'm writin,this prior to any announaments;

bear this in mind when I say. we are about to
announce our newT~ Color Computer!
The Color Computer attaches to any color TV
-yaun or ours. A video modulator is built-in.
and rw:Iio frequency interference (RFI) shield
in, is excellent.

The 5Cl'ml is 16 line$ deep by 32 uppm:aK
charllClers acro~.

Color Jraphics are available in five formats
from 32 lime$ 64 piJlds with ei&ht colors. to 196
lime$ 2j6 pixels with one color plus back
,round. The Color Computer also offm
sound.

The keyboard has S3 keys. Altllouah they are
smaller than those on prof_ional keyboards.
they an: in the normal stauaed typewriter lay
out. The processor is an MP 6809E.

The low-end Color Computer come$ with 4K

RAM and an 8K ROM BASIC. Two joystick
pon.s and an RS-2J2-C are built-in. Althouah a
recorder is optional, a cassette pan is provided
for proaram and data storlie at I,SOO baud
(not compatible with our non-color TRS-8O
software). There is also a pon for ROM p1u,-in
ProJram Paks and GO prOIl"&rns, which can
include up to 16K of additional ROM.

Expansion options will include up to 16K
RAM, which is required for some of the hiJhcr
re$Olution Jraphics modes, a 16K extended BA
SIC. the joysticks. communicll1ions, printers
and a disk drive.

EVerylhin& won't be available immediately.
For example. the extended BASIC is expected
in late November, and the disk drive in early
1981. Joysticks should be avaJlable by press
time. The exlstin, Quick Printer II a1nady has
a serial inlerface:, and its 32-character lines
match the Color Computer's format.

TRS-80 Color BASIC is more powerful
than Levd I and compare$ favorably with lev
el II. It indudes commands for input from the
joysticks, for color video, and for sound out
put. PEEK, POKE and USR(O) an: included
for the serious prOJrarnmer. Accuracy is to
nine digits. Strin, handlin,. arrays and fune-

-

-

tions (ABS. INT, RND, SON. SIN. SQR) an:
also induded.

Iksides hiaher resolution in ,raphics.
TRs.80 Extended Color BASIC acids rotatin&
and zoom movement to your graphic blocks.
You'll also ,eI editina, lracin&. specific error
messq:e$, user-definable keys, additional in
trinsic functions and real-time clock access
from BASIC.

I'U bet about now you're saying 10 yourself,
"Just what the world needs-another thou
sand-doUar color computer'"

Not quite. The basic computer will seU for
only S399. The 16K RAM kit is 5119. and lhe
Extended ROM for another 599 plus instaJIa.
tion charae$. In late November a 16K Extended
Color Basic computer will be available.

Because the new color compuler utilizes a
different kind of chip in ROM, it require$ its
own software. Initially, eiaht ROM Proaram
Paks will be available from Radio Shack: Per
sonal filWlCC, Quasar Commander. Checkers.
Ch_. Music, Math Binao. Pinball and a diq·
nostic PKk to check memory and functions.
Sevaal more are bein, dcvdopetl.

lMModtIlD
The smoke from our Color Compuler did a

fair job of coverin& up another new project. To
lhose amona you who didn't like TJlS.80's
modular desian. and said we arm't responsive
to our customers-may you byte your tongues.

There is now a brid,e between the Model I
and Model II. There is now a TRS-8O Model
III!

A sin&le lIousin, contains a 12-inch hiah·res
oIution video monitor, M-key profenional
keyboard with a 12-key datapad, computer and
power supply (with only one power cord).

Model III will expand quite far without J0
in, outboard. You can ~an with tile famIliar
4K. Level I system al 5699, which is software
compalible wilh exlstln, le1Iel I CIISCIte pre>
grams. (The recorder is not included.)

Additionally, M.odel III Level 1 indudes
prinl commands to take advantqe of Model
Ill's paralld pon. The processor is a l-80. at
2.0 MHz.

One kil c.JI be used tou~Levd Ito 14K
extended Model III BASIC and increase 4K
RAM to 16K. From there, RAM increases in
16K jumps to the maximum of 48K-all inter
nally.

Model III BASIC offas two cassette speeds:
SOO baud which is compatible with existin,
Level /I prOJrams; and a new reliable I,SOO
baud mode. An expanded character set includ
ina upper- and lowercase is standard. as is
a 5CI'een prinl function in ROM. Also. the
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BREAK key wiU now exil from a hun ·up
PRJ or CLOAD-or any other lock·up.
There i a real·time clock, acces ible from

Model III BASIC or machine languaae. Also,
an R 232 board can be added in ide the Model
III.

Two internal di·k drives can be added. The
SOh·inch drives are 4G-Irack double-dcosilY
drives, giving 118,944 bytes per data diskette
(about I34K user pace on drive 0). Two more
drives can be added externaUy, for a total of
four, and aim I 600K of on·line IOrage. With
1110'0 drives, inglc-dcnsity Modell di k ftware
an be convmed to Model III di

AU Radio hack software, and most non·
Radi ha k soflware for Ihe Model I should
be compatible. Three Modclill versions wiU be
sold: the4K Levell forS699, the 16K Model III
BASI for S999 and Ihe 32K twOodi k R 232
YSlem for S249S. Other tem confi urations

mu t be rea hed by installing upgrade kil .
Model III TRSDOS will contain all of the

features of the Model I and many of those of
the Model II DOS. It in Iud a BUILD com·
mand 10 reate a DO file for aUlomati power·
up command sequcoces. HELP gives you de
lailed in tructions on any specified command.

T M inilializes the R 232 pon, and
OVERT relld a Model I d~k and nvm

il program to a 10del III di k and Model III
format.

e've one overboard 10 maintain compali
bilil with Modd I pr ram. e kepi
Model I' 16-line b 64-d1a.racter video format,
in the interest of compalibilil . There arc
Irong argumcol for others formalS, but we

fed the' compatibility of exi ling software .
mo I ,mponanl. e expect me vocal objec·
tion ,but h pc our choi e rcnCCl the hoice of
the maj ril .

The Pockl'I Computet'
Thi year al Radio hack good things are

coming in Ihrees. Our Ihird new product is Ihe
TRS-80 Pockel Compuler! Thai' righl-a
pocket· ized TR -80.

lt program in BASI ,h a 24-character li
quid cry lal rolling display, featur lco·digit
numeric a curacy, wilh e poncotial n lali n 10

plus r minU5 Ihe 99th power of len. It includes
1.9K ofmern ry r r program and dalastoraae.
VoIhich sta Ii e even with power wilched off.
Pr gram tC'p arc lored in a compr for
mat Ihal pack more comman into available
memory Ihan ou wiU believe!

An automali power saver fealUre IUrns the
power off after 1 minulcs of inaclivity in casc
you have forgollen. An oplional cassette inter·
face aUow eternal program and data torage.

1llc keyboard contain 51 keys, including an
alphabeti keyboard in typewriler format, nu
men keys in calculator layout and pccial
function. ightecn of Ihe alphabetical keys
can represenl reserved functions when U5ed
with the HIFT key. Four lype 615 mercury
ballen (non· rechargeable) provide a nominal
life of hours.

The Pocket ompuler ca.n be used like a cal
culatot. Formul arc inpul using parcoth
and ymboLs, as you would n paper. ralher
than one operation at a time in Iypi aI calrola-

I r mode. Afler an equali n i Ived, it can be
rceaUed and edited.

We have seven program already available
for the Pocket Compuler-wilh more 10 come.
Or you can write our own BASI programs.
The Pocket Compuler contains II K of ROM,
including a 1K BASI and 4K monilor.

Pocket mputer BASI i mo<:h like Level
I. But it in ludes 15 arithmcti function and no
graphi . It aUows limited Iring variables (up
10 en character ), and limited string and nu·
meric array anabl .

The memory, which h Ids 1424 tC'pS, i au·
lomatically panitioned for pr ram and data
lorage. There i a 26-data dement memory

rOIlEl1UKS
From pog~8

for hi ystem and he fell Ihat if he had them
available 10 help him, his sale would increase
dramatically. Tandy stores are nOl yet pcrmit.
led to ell any produ t n I lemming from
Tandy.•

Twentieth Anniversary Issue

ith lhe twenlielh anniver ar i u of 73
Magavn (m fir t publi ati n in the ham
r di field) g ing 10 pr ,I find m If re
nceling er Ihe up and do" n of Ihe pa t
l"eOl)' year.

My ham magazine, like 0, i for me a labor
of lo\'e more than a wa f making money.
Amateur radio is beginning to grow again and
Ihere arc some exciling prospect . Many of the
chang I coming in radio are lied to micro
compuler and Ihe ircuit whi h microclce·
troni make possible. or those of ou who
ha\'e nOI ytt been billen b lhe h mming bug, I
might e plain that m lor the imponant inven·
Ii os and pi ncerin development in radio

mmuni lion ha e been made b amaleu ,
and there i no reason wh th w n't coOlinue.

The Ii of ham dcvel pmcot i a long onC'
I w n telcvisi n. \;rtuall every radiolele

Iype iretlit being U5ed loda , cir utar a.men·

and a 48-stcp reservable memory for toring
frequcolly U5ed function. Th' ix-ounec beau·
ty is a true TRS- not just a programmable
calculator with alpha capability. When you'v;
lried one, I predict you'll gi e your program·
mabie 10 "Junior" 10 play wilh!

Well, I hopc I've exciled you. ObvioU5ly
Wayne doesn'l want me taking up Ihe whole
magazine.

Let me close by aying, on again, thaI
Radio ha k brin OUI new product, we d n't
intend \0 forget purchasers of our Ii I TRS-

e intend 10 COOlinue 10 uppon all model
with new soflware and hardware product .•

n ,etc.
The pioneer of mmercial lei . ion were

amateur 100. I worked in Ihe TV broadcasting
indu Iry ba kin Ihe earl da (1948-1950) and
many of the people I 110' rked with were grad
uates of W2XEl, an amateur televi ion station
out in Queens, NY.

Today, weare in lheearly day ofmicrocom
pulers, and we arc sering most of the inventing
and pi ncering again being done by amateur .
Th' i one of the e citin aspect of this maga·
zinc. It i a medium for keeping everyone in
louch wilh lhe lalest ide and Ihe tale of the
an. People who depend on reading book arc a
year or more behind hal i happening because
it lak lhal long before boo arc published.
Meanwhile, Ihe art' taying ahead of the
book and' renCCled in magazine arti I .

The an. in our asc, i mi rocompuling-it
hardware and software. In the hardware line we
sec imprOvClTlet1I. in lhe bal i mpuler unit
( P I. in memori ,in m Slorage equip-
menl u h di k and ariou lapc y lems,
bubbles. in printer, modern. ,control ystems.
In sortware we are seeing continuou improve
menl in languages, in operaling y tem , and
in applialions program of aU son .

1llc basic purpo of 80 Microcompufing is
10 let you kno whal i oing on in all of these

pcct . We aim to make the matenal under·
standable possible. and we arc making a ma
jor effort 10 sec that we have p1enly of informa·
ti n to help the rank beginner grasp the funda
mcolaLs. But we also want to act a medium
for the front runner I communi ale and Itt all

f us kno whal i goin on up there.•

80 MlcrOCOmpUIInQ, S"plflmb , 1980 • 11
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" ... if you hal'e a new

set 0/ ROMs at power on . ..
The computer Kill ask MEM

SIZE instead 0/ MEMORY 1ZE."

Shack Service

I was amused by a recent local advcnisemenl
for Radio Shack Compulers that said. "We
servia: what we sell." As a dealer in bwiness
systems, we are naturally interested in thai line
of equipment and purchased a Model II, pri
marily to lei acquainted with it and find OUI
jwt whal winl and supponinl it involved. We
found out.

First of all. it was OOA from a bad memory
chip. We broke the seal as part of our self-im
posed indoctrination and luckily had a chip on
hand from a previous job. The llCllt failure in
volved the CRT sweep circuitry, and wedua in
to it &pin.

It turned out that the part we suspected (hori.
zontal drive amplifier) had a house number that
did not c:fou-reference to anYlhin&. It was then
that we learned thaI Radio Shack Slores are not
permitted to stock parts for these computer ,
and that Tandy's standard advice is to send the
entire machine to the nearest service center,
rouahly 600 miles away. That center verified
thaI they were not authorized 10 service boards
or sell parts.

Another calion the hot-line pined us Ihe
names of three other cities having service cen
ters. but no names, addresses. or phone num
bers. We did locate them through phone direc
lOry assistance, and eventually found one thaI
would accept a board for repair.

The repair was prompt and well done. al a
reasonable price. The fill, as nearly as we could
determine, consisted of changin. the value of
several resistors. This apparently prevents in
stability when Ihe drive is low, which was the
case in our machine.

In summary. we can only teU our CUS\ornas
that yes, Radio Shack does have a service capa
bility. bUl it is somewhat diffICUlt and time
consuminato obtain when you need it.

E. G. Broonrr
Lakts/dr, MT

Satisfied Subscriber

I am just wrilina to you to ellpress my
gratitude for your mallazine. It is a lruly uperb
publicatioll, and I plan to sub$cribe to it for a
long time to come. We lei a few other TRS-80
related publications, but yours is the best.

Jwtthe other day I received as a gift the Ra
dio Shack Editor/Assembler and I have started
learnina assembly lanauage.

I looked over my first issue of 80 Mkrorom
puring and was &pin amazed at the amount of
U5eful information supplied to the reader. You
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wrote in that issue, ..... The editor of 80 Mi
r:rocompllring is not tryinato impress you with
his great knowledae of computers, I jwt want
10 provide you wilh entcnainment. a way 10
leam more aboul your sy tern, a way 10 save
money on developina il." I believe you have
done jusl that. Plca.sc conlinue to publish lhe
fantastic magazine Ihal you do.

Brad J. Ric:hIt!f
Ridg(/ir/d. CT

Multiple INKEY Entry

Entmnl more than one digit or character by
means of the rqular I KEY routine is not pos
ible, since the system reacts to the last charac

ter entered. Using the INPUT routine displays
a query symbol and abo requires ENTER to be
pressed: In my opinion. this i for the birds in
any reasonable operator/machine inlerface.

The foUowinl routine permits two characters
10 be INKEYed:

100 GOSUB l(I)

110 III. AS:AS. ·· ..:PRIf'(f III;
IlO GOSUB lal:PRIf'(f AS
SIll AS.IHKEYI:U' AS· ....THEH SIll ELSE RET\JRl'I

line 110 Slores the first INKEY as as, and
resets AS to a null. This requires thaI two char
acters always be entered, e.g. 01 for I, elC. The
rouline can be ellpanded for additional inpul if
required.

The input can be restricted 10 diJ,its only by
modifying line SOO:

l(I) AS.INKEVS:IF AS.·..Tli
OR ASQAS»S' Tlit.N»1tcL:'"

Any non-digit entry will be ianored.

Mic:hOt!l Barlow
Pi~fonds, QurlJ«

Canada

New ROMS

Did you know that Radio Shack has new
ROMs in lhe latest models of the TRS-801 In
case you don't I will tell what little I know and
problems and filles I have found.

First. Radio Shack did a software fix for the
casselte loadina problems. It works wonderful·
Iy!! Second, they added a control key which is
the shift, down arrow. Therefore, shift. down
arrow G will send a CH RS(7) or what is known
as a bell. This works for all 26 keys. However,

if you are using NEWOOS lhe hift, down ar
row no lonler works ror the last prolram line,
bul hifl, down arrow Z will. ror the old code
for shift. down arrow was 26.

You can delermine if you have a new sel of
ROMs al power on. The computer will ask
MEM SIZE inslead of MEMORY SIZE. The
second messaae will use RlS for Radio Shack.
The keyboard will also have lhe new keyboard
which i a wonderful improvement in itself.

I hope this information may be helpful to
you. Also page 0 calls are all the same for other
calls I don't know. Radio Shack will only say
the calls Ii led in the edilor/assembler arc in the
same place.

Chrss Mc:Xinnry
Ht!fmilall'. TN

Scripslt: Round Three

Perhaps I hould not say anYthing. not hav
ina tried the Electric Pencil WP program, but
since I saved about S$O.OO by buying Scripsit, I
filure I have two cents I can spare to stick in
here.

In hi leiter to 80, Peter Brennan seemed
somewhal incensed al Scripsil for a few of its
shoncomings. Let me simply remind him in a
blankel approach lhat Pencil was nOt written
for the TR5-$O. It is available for many ma
chines and has probably undergone chanllC5
(for the better) as it metamorphosed.

More specifically, let me address myself 10

what he mention as defects and see if we can'l
hed some lighl on them.

[ am win. Scripsit wilh a Teletype: 43 unlil
my 737 arrivC5. Mr. Brennan iscorrect.lhe pro
gram assumes the primer will supply a line feed
with Ihe carriage mum. The only formaninl
problem I have run imo wing my 43 i Ihat
double patina requires winll the LS: 3 com
mand ralher Ihan LS =2.

Yes, il does play havoc with page lenath, but,
and perhaps there is some other difference be
tween the printers we use. I find that the page
Imath seltinl should be full scale at 90, not the
75 he suuests, and the bottom margin some
where around 86, again, not the 70 he men·
lions.

The paragraph formattinl is imply selto the
same dimension as the line space. Granled, one
must Ihm prinl lhe lellt wina lhe (P>ause o~
tion, but I picked lhe printer, as I assume he
did, and [ knew full well what ils limitations
were in rqard 10 its compatibility with my
TRS-80 and the printers Radio Shack sullesu
for it.

I also have those shCels of paper Tandy
claims will enable Scripsit 10 use "my own



driver. " I also Iulve no idea of what 10 do with
lhem. I think his condemnation of Tandy
miaht lIave been modified 10 read, "You
sllould lIave bouahl a Radio SlIllCk compalible
printer," and in tllis instance lhey are righl.
You don't spil in the wind and you don't pull
the mask of Ille old Lone Ranger, Thai only
makes sen~.

I can'l voucll for lhe abilily of Ille Pencil to
keep up witll the pace of Iypina, bUI ic's
definilely not true wt Scripsh wiU keep up
wilh a fUilypiSI, lam ltOIthe fastest, but there
are times ....hen the program will not keep up
with me, and times, since il allows continuous
character print by holding down a key, that I
let multiple charaeten ....hen I don'l ....anl
them.

I IIave typed some 90 paaes usina Scripsit,
....lIich makes me no expert in its operation, bUI
I think the bulk of Mr. Brennan's comments
miaht be clatified by concentratin, on usinll
Scripsil and discoverinll ils finer points. rather
than tryinlllO play it off ..aiM Pencil. I ....ould
have rather lie menlioned that ~lecting a par
ticular spot in tile tClt! for printing requires re
entering Ihe format instructions. That's an in
convenience, but thaI'S aboul the only thina I
can come up with thai bothers me.

Scripsit is easy for me 10 ~. After Ihe fim
half hour of the lutorial cassette Tandy supplies
I hUI my deck off and S1aned usina Scripsit
with lhe foidoul of operatin, commands in
fronl of me. I guess the decision as 10 which
program depends on the maller of application.
of use and of oneself.

W1I1Uim O'8rWn
Nt!w York, NY

Micro Mystery

I am returning the Microsofl edilorlmacro
assembler/llnk..e-alitor to my Radio ShllCk
dealer beca~ of tOlally inadequale documen
lalion.

There is absolutely no discussion of ron
cepts. Ho.... is lhe averaae Level II BASIC mid
nialtl coder sup~ 10 kno.... the difference
bet....een an assembler. a compiler, and an inler
preter? How is hclshe sup~ 10 know what
a macro is? How is he/she supposed 10 kno....
the po....er !U!d ~bility of alinkqe-editor?

Belnll a mulli·lingual independenl commer
cial programmer, I have worked on most 3rd
aeneration compulm, includJna evcrythina
made by IBM. I am used 10 IBM manuals that
deal with concepts prior 10 di!cussina bil
fiddlina. Microsoft people have obviously
never seen an IBM manual, ....hich has wonder
fuliltle aids like examples, cnncept discussions,
sample programs, graphs, hinls, references to
Other manuals, etc., all of wllich are lotally
lackina in Microsoft's piece of IllerltUre which
I am hesiWtlto calli manual.

User respo~ prompUna is non-existenl.
When the editor, assembler, or Iink..e editor
are execuled, lhey simply display an asterisk on
the tcreen. If I wrote programs Ilke thai in in
dllSl1)', I'd be ftred on the spot. Ho.... about
promptina tM user to enter tM source rlk
name, Ihe object file name, the load address,
the number of object moduJa 10 be linked, do I

....anl a cross reference, etc .• etc.• etc. I'm 100aI
Iy underwhelmed by their kinderpnen code.

Can Ihis manual really be from the same
folks who aave us the Levell and Level II (w/o
indCltl manuals? Why didn'l Microsofl con
Iract wilh David Lien 10 write their assembler
manual inSl.ead of the incompctenl trainees
Illey used?

Dow W~ifaJl, Pns.
Arit!:S Computt!r SofttAlfll'r. Inc.

Frurnington Hills, MI

You an right. ofcou~. I would perlulps~
morr critical ofMil:rosoft if I htJd htJd I11IY suc'
cess in th~ IlISt four years in gt!ffing an a"icl~

wri((tnforany ofmy mGIQVMS wltidrcownd
tM mattriQl you arr lISking about. I haw Mn
promi#d douns of tlm~ by writtTS tlult tMY
would do this . .. and so far not ont prom~
hw b«n ktpt.

Tht dilftrrn~~tWf.Yn an interprrttr' I11Id a
compiler is a wry dilFlOIlt con~pt for both bt!
ginnC1'S and int~nliatt!computt!rists.

This applits to macro l11Iythings, linknl nli
tors, I11Id tM lot. Wilh tht t;m;:vlion of 1M in·
slruelions which comt wllh tM Ltwll TR5-40,
I would IN hard put 10 point with pridt! 10 good
dOC\lmtntalion in ourFwld. I CQn point to any
number ofghllStly diSllSltrs. - Waynt!.

TIred Memory

If you're tired of conlinually havina 10 re
serve memory for your commonly used rna·
chine lanauqe roulines, or if you have more
Ihan one and have to filure OUI ho.... much 10

reserve, you can let Ihe 80 do alIlhal for you by
usinlthe mnhod shown in lhe listinl below.

1O as
lID DEF1NTA.I
llIl DlMAlI)
SOlI FORI - 0T07
'1O IlEADAlI)
100 POKEV"IlP'Tl«Alo). 1.Al1]
100 NEXT
1000 O"TA62..e9.lOJU2.1~.I~,IO

IlID DEFUSIl- VAIlP'Tl«AlOl~X-1JSIU0)
1«10 AS -IN1t.EYl:IFAS - "''Tll 14OOElSESTOP

Simply answer the M.EMORY SIZE? with an
<ENTER> and append the appropriate dala
51atcrrtenl to your program. 1lIe data in the
program (line 1000) prints I I in the center of
the screen.

The key to the program is in line 700 where
the dall in line 1000 is POKed inlo memory.
slaning al Ihe location ....here the arrlY A be·
gins. By ~ting tbe DEFUSR 10 Ihal Startinalo
cation and executln, tM USR, the 80 will per
form the machine Janauqe steps and return 10
your BASIC program. For your routines, jusl
replace Ihe dati statemenl wilh your dala and
chanae line SOO accordinalY. Line 1400 ....1$ in·
sened SO you can admire your bandy work.
Note thll you can have ~a1 machine Jan.
lu&&e routines.

A word ofcaution is needed. Since the 80 has
. a IIabil of rearranainl its manory from time to

time. the slanina location of the A array may
chanae. For this reason, il is necessary 10 reset
DERJSR each lime the USR is called. I ....ould

recommend carrylna statement 1200 as a com·
pound stalement any time you need your mao
chine lanauage rouline.

A. W. Mllddox
Crrw COftir, MO

Simple Debounce

In Ihe April issue of Ihe mapzine, you have
III article wrillen by . W. Anderson ....hich
sho....s a relocalion routine for lhe KBFIX rou·
line. In this anicle the author makes a reqllCSl
for a dcbounc:c rouline ....hich only contains rei
alive jump instructions. For some months no....
I have been using a debouncc rouline tllal can
be directly located anywhere in memory, bUI
....hich normally will nOI require relocation.

In my TR5-80 which does not have an expan'
ion inlerface, lhe reserved RAM area from

40SE 10 407F does nOI seem 10 be used by any
of Ihe roulines in ROM. Thus if a routine can
be filled inlo this area, Ihen il can remain un·
louched during execulion and lhe addresses in
Ihe high end of RAM can be used for other pur·
po$C$. Sinct KBFIX apparently requires 5S
bytes il won't fil in here. but lhere arc fonu·
nalely less memory-consumina methods avail·
able. The method I am using requires 22 bytes
of permaneruly alIocaled RAM. and will Ihere
fore easily fit inlO Ihis area.

The Cltlr& instructions required 1.0 inilializc
the rOUtine arc only used once, and can lhere
fore be placed in an area of RAM where they
may be erased al some Iller staae. The most
convenient area 10 ~ for Ihis purpo~ is Ihe
I/O buffer area from 41 E610 42E6. As lona as
Ihe buffer is nOI used durin, lhe initializalion
process, the area is perfectly safe 10 u~ for uch
purposes.

The debounce rouline may~ a lillie prim·
itive. bUI durina several monlhs ofu~ il has noc
let me do....n once. Durina normal processina il
is even slighlly faster in execution Ihan Ihe rou
line in ROM since il does nOI require as many
instructi.ons 10 determine ....hether Ihe keyboard
stltus has chanled. When Ihe status does
cllange. ho....ever. a delay loop is invoked caus
ing a delly in processina.

I can Idd lhal when I use the TRS-80 wilhoul
the routine, Ihere will be a repealed character
on nearly every line. despile clean keyboard
contacts.

The 22 bytes of permanenl code are as
follo....s:

«lIlA II lOll LO DE.JaOH
4ll6D 21lS«! LD HL.40lSH
4070 NXTCH:
4070 ClIOl RLC E
«1'12 Fl RET M
«m z INC L
«17~ I" LD ".tOE)
4O'IS M: xoa eHlI
«176 1IF1 lR l.NXTCH
«171 060:l LD 8.S
40'1" CD6lDl CALL OOIOH
CJ70 OEJOJ lP OlDH

The value loaded inlo B in line 407g could
possibly be chanaed 10 4, 3 or 2 thus reducing
Ihe dday lime, if this still provides adequale de
bounce.
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The only purpose of lIle initialization routine
is to put Ihe slaning address of the dcbounce
routine into the keyboard OCB. Unrortunately
this cannol be done in BASIC with POKE sinoe
the address is in COllSlanl use durin, exttution
and should therefore be done in an uninler
rupted sequence of instructions or in a single in
struction. The following lines can be used, at
the same time selling the USR address back to
the dtrauh value.

ike ather, Like Son

I am 13 years old. I think IhalBO Microcom.
purln, is one of lhe besl books about micro
compulers. My dad ubscribes to il. and \Oo'e
both enjoy it.

I like the articles and column that you have

primed. It has very imeresting 10ries and pro
Brams. we bolh rcad and like this book very
much.

Thank you for makins uch a fine product.

MaTlin Eisenhauer
Margare. FL

DATA .ZDO,lI6A40 2216010 21.A2E mEAD

Boll Confusion

I use a short BASIC program to POKE these
values into memory. call them with a USR(O).
and lIlen i sue a NEW statement. I was also
pleased to see in lIle April issue that others have
found OUI Ihal BASIC can be used 10 convert
values from hexadecimal to dttimal for the
POKE tatement (MACROPOKE monitor). 11
certainly saves a 101 ofconversion work and p0

tential errors. Actually I use a format which in
cludes Ihe address Illhe bqinning of each line.
with Ihe data bYtes following, for example:

I'm also including a suggested correction
to the monlhly Gross Profil SI.atemenl
(Lining 4), which will allow a mu h simpler
method of providins a primer option.

With over 160 magazine articles pub
lished. I've never had uch emhusiaslic
reader response as I've had 10 lhi onel

Fred Blft'hman
Canoga Park, CA

More Story

The addendum at the end of the text.
"Get Ihe Whole Story" (July IJU) is not
c1Cllr. The programs primed in the anicle
arc currenl. except for Ihe Order Verifica·
tion Program (Listins 1). Thi proBram re
quires frequent price updates. The casset.!eI
wafer offered for S2S includes lhe latesl
high-speed order verification wilh the prices
in data in effttt at the lime of hipmenl.
Those who order the whol.e package for S2S
may rtteive updates of lhe order verifica·
tion prosram on cassetle or wafer for S10.

Program Listing 3. Bookkeeper, has an
omi ion thai will CYClIC ariou error.
Line 340 hould have :J I - O .
added.

Error in SCRNPRNT

MonrMy Gross Profit Updore

CHANGE LI till TO...... CLS,PRINTI1 PUT"PRI TER" IV/NI";A.
ADD LINE tl •••••••••••• IF 1'16·- - pa~EI64 ,4
ADD LINE tZ........... • CLS
CHANDE E 0 O~ II I TO•••••• ooT09
DELE E LINES•••••••••.•••••••• :50.6 .70.7:5, eG. ,92. 9J

IF VOU A SWER TO T E QUESTION I~ LINE I •
WILL I ORE ALL LPRIN STATEME T5. AND YOU'LL
DISPLAY IN ~E ORDINARY
P~EI64. ,:5. OT I

ORtV R. PRI T PE 1\' t
PRI ER DRIVER ACTIVE.
o £ ABLE PRINTER AFTER

A mall error in my SCRNPRNT pro
Bram in Ihe May issue of IJt) Microcompur·
Ing gOI past me and efftttively disabled Ihe
inslruction lhal fools lhe compUler inlo
Ihinkina tha.! its RAM ends jusl below
where SCRNPRNT lartS. When workins
properly, lhis instruction both protects the
program againsl TRSDOS Disk BASIC'
USlJe of the tOP few bYtes of memory and
obviates the need for answerina MEMORY
SIZE. Unfortunately, lief! off lhe H in the
instruction, so lhe program ancmpts to
change a ROM decimal address in lead of
Ihe corrttt RAM hex address. This would
not have caused a problem in the program
as primed, since il was assembled lower in
RAM. but would cause a connicl with BA·
SIC if the program W£Te assembled at the
very t.op of memory.

To corrttt the error, change Ihe fourth
Ihrough sixth b)'les of Ihe assembled pro
gram 10 224940 inslead of 22DIOF, and
change Ihe correspondinB inslruction to
read LD (4049H).HL.

My apologies 10 anyone who may have
been inconvenienced.

Louise H. Frankenberg
Pasadena, MD

DEBUg
1.0 HL40MJi
LD C4016lf1. Hl
LD HL2EAAH
LD CQEIil.Hl
RET

UDO ll6A40
.ZO 1116olO
.Z06 ZI.A2E
UD9 llJE40
UOC C9

TIlou&lu your readers would like to know
cbangcs necessary to make "Ball Box" (April
80) work in Level II, since Ihey are e1U$ive and
nOi covered in lext.

I) PRINT AT in Levell can be followed by a
comma or semicolon. PRINTC in Level
II must be followed by a comma, NOT a
semi-colon. Therefore. add a comma be
fore the semi-colon in Lines 2010, 4900,
4920& 4940.

2) POINT returns - I in Level II, nol I as in
Level I. Therefore. add a minu sian be
fore I in lines 4320, 4330, 4410. 4420. S020
& SI20'

3) 0 graphics wraparound in Level II. so
change line 5001 to Y-RND(4I-4)+2
or you will Bel a FC (function call) error,
line 5020 frequently (whenever Y>41).

Fred Blechman
Qmo,a Park, CA

Intervening spaces can be used 10 separate the
individual instructions, making them even
easier to interpret visually.

Obviously. since I have neither expansion in·
terfaa: nor a disk system, I cannot guarantee
that Ihe area used for the debounce is also un
used when these are added, but for users with
out these extras (presumably stiU Ihe majorily)
il should provide a trouble-free debounce thaI
docsn'l require MEMORY SIZE or inlerfere
wilh OIher machine language roulines.

Arne Rohde
PilrwjJI

7600 SrTUer
Denmark
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LOADED WITH INNOVATIONS
• 40, 80 or 120 columns (software

selectable)
• Non·thermal paper, pin feed
• 125 CPS. 70 lines per minute
• 9 x 7 dot matrix
• Vertical format unit
• 96·character ASCII (upper and lower

case)
• Adjustable forms width to 91/2"
• Parallel and serial (RS·232C) inter

faces available

" .... ,

UALITY
THAT'S WHAT

SEPARATES THIS
PRINTER FROM

THE TOYS

•

MT-80
SOLID VALUE FOR YOUR DOLLAR

The market is flooded with low-cost
prinlers that look and last more like
toys.
The Mlcrotek MT·80, our versatile alpha
numeric line printer, has a high quality
print mechanism that gives you solid
value for your dollar. It has been de·
signed with a superior brain resulting in
more advanced features and more de
pendable performance. Our printer is so
reliable that we offer you an Incredible
365 days warranty_
We stand behind every printer we make
because we build quality Into each one,
So stop tinkering with toys and get
serious. Demand 100% value by
specifying the MT-80.

OUR UNIT PRICE

$795 Parallel
$895 Sodol (RS·232C)

For more informatIon contact:
MICROTEK, Inc.,
9514 Chesapeake Drive,
san Diego, CA 92123
Tel.(714)278.Q633
TWX 910·335·1269
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Teletype Interface

I have an old Model-I STeletype Prinler
(with a S-bil code and 60mA currenl loop)
thaI I would like 10 usc wilh my Radio
Shack TJlS.BO Model II. Unfortunately,
Radio Shack has nothinll that could or
would hdp me concerninll Ihis Iype of
operalion. Please! Can you help me?

Milton J. lki/~

1008 Waysid~ SI~t

Compton, CA 90111

Ftiden SChematic

Could you please prinl Ihe followinll in·
quiry wherever il is appropriate?

I am looking for a schematic or informa
tion on Ihe Fridcn Flellowriler ProarlUllalic
Typewriler. I have a model FPC-SP which
has a S level baudol paper tape pundv'read
assembly. I would I.ike 10 inlerface this for
computer or RTTY.

Robert G. Gilman
Box JOJ

H~lIrrtown. PA I80JJ
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Cassette Confusion

I have a Pfoblem wilh which I hope you,
your staff or IJ(fs readers could help me. I
have a copy of Ihe ellCCUenllape Micro Mu
ic. Unfortunately, it is very annoyln. to

have to pull the cassette plUIl oUI. plug il in
10 a speaker. lhen plus it i.nlo Ihe cassetle
player 10 load another piece of music.

Since I own an expan ion interface, I
know thaI you can have IWO cassetle record
ers anached, and if you sto~ one in address
37E4H all I/O will be done on cassette IWO.
This works llI"eat wilh Babybecp (80. April,
1980), bUI it will nOl work wilh Micro Mu
sic.

Since I know linle Assembly Lan.uqe I
can'l chanlle this. I would like 10 be able 10

load the dala on casselle one and play it OUI
of cassetle IWO. Can Ihi be done? If so, I
would like 10 know about il.

Also, if anyone know how 10 pUI any
Radio Shack machine language 1&pC on
disk. I would appreciale il if he would drop
me a line.

TanIS P. &JOB
Awooro. NC

Morse Code Mod

My Morse Code PfOllTam in your July 1980
i ue i correct for TRS-BOs withoul the Radio
Shack E-Z cassetle load modificalion. This
modi ficalion is installed in all TJlS.BOs sold af·
ler early '79 and was made available for no-cosl
inslallation in mid '79 10 all eatlicr models. If
you have this modificalion installed, chanlle lhe
followinll dahl lines 10 Ihe Receive Mode sec
lion 10 read:

1290 IFA<lIlO..
ilIa IFA>lIlO..•
1))0 IFA<lIlO.
1)(10 IFA>llXl
1310 IFA>lllO.
1.'0 IFA>lIlO.....
1• .10 IFA>lIlO.
1.10 IFA>lIlO...

A special thank you 10 Gene Steele KSEVE,
in Ofanaefidd. Texas for Ihis uuestion. It has
been mailed OUI 10 a11lhe 2000 + purchasers of
the W4UCH TR5-80 Morse: ProlfllD and
-hould prove useful to your readers that have
Ihe E-Z cassetle load modification ill$lalled.

Also. users should be reminded Ihal a mini
mum of one voh peak-Io-peak audio is required
durinll receive wilhoul any RFI (radio fre
quency interference) ,oina inlo Ihe cassette in
PUI line from the station receiver, as Ihe pro
811m obviously cantIOI discriminate between a
valid Morse rode sianaJ and inlerference from
the TJlS.BO. Good qualily COIJl. cable an<1 a re
mOle anlCRna al least 60 feet away from Ibt
TRS-BO is an absolute must.

Roben M. Richardson
ChautaqlMl, NY
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AUTOMATED
SIMULATIONS

e•I
b

Invasion Orion
Pit your skills against the computer!
Sam game system as "Starlleet
Orlan" but you can play It solo. 3 skill
levels; the computer plays either side
and tak s care of the details II h s 10
llet on I seen rios. 30 sl1lp Iypes, and
3 weapon syslems.
For TRSeO Cassel/II 16K, Level II; Disk
32K, TRSOOS • Apple Cass81le 32K
Appleso!I In ROM DISk. 48K Applno!t In
ROM· Pet Cassall 16K, old or n w
ROMs

19.95 cassetl • 524.95 disk

We bel/eve rhet computer games
should be fun, challenging, In/eUec/u·
ally stlmufatlng and provide you with
many alternatives and ways to affecf
the oufcome. So our games are more
complelf In planning your playing sua·
tegy. But nol In the mechanics and
rules of play. With aU these games, YOll
take command. YOII determine Ihe
course of history.

..~r?
'8•

0----
co

TRIPLE WARRANTY

t)O\ Oelecllve werranly: Cas
~ len not functioning wl\h
In 30 days 01 recelpl? Return It 10
Ul and we'll e~Change It. No
charge, of courn

Limit d III I me war·
ror ve ranly: No mati r whal

pp ns to your cu·
selt tile dOll Cllewec:llt you' 11
It out In he rain whaIever. No
maner when II happens, R urn
Ihe rem.ins to us (with $5.00 10
cover all h ndllng and shipping)
and we'lI send you a brand new
C selte.

....,..e
10

00

o
......g

524.95 cassette • 529.95 disk

o
The Temple of Ap hal
Flrsl In the DunJonQuesl™ series.
Undertake heroic acts within a
labyrinth filled wilh treasures and
lantastlc monsters who guard thes
treasures and move In r I time. The
Book of Lore (Included) Iliis In the
background and de crlbes th
appearanc 01 the temple. 0'1 r 200
rooma nd 30 monsters There ar 16
million kinds 0' ch ractersl The best
01 the dungeon computer games.

For TR5aO Casselle 16K. Le_el fl, Disk
32K, TRSOOS • Apple Cassell8 48K
Applesoft In cassette or In ROM, DISk. 48K
Appl solI In ROM • Pel Casselle 32K old
ornwROM

519.95 cassette' 524.95 disk

Startleet Orion
Fight space b Illes In your living
room wilh 12 game scenarios (dat
files) using 2 to 15 spacecralt. Inflnl·
I Iy e~pand ble, Invent more gam
versions of your own. For 2 players.
Includes Bailie Manual and Ship
Control Sheets

For TRS80 Cassell. 16K, Le_alll Disk': 32K
TRSDOS • Apple: Casselle 16K or 32K,
Int~er BASIC in ROM. 01$ '32K, Integer
BASIC In ROM • Pel Casselle' 8K, old or
n w ROMs

1--------------+--------------+--------------------------

$ 100

$

$

$

$

OalSStones of Ryn $=--- _

Mortoc S To er .::..$ _

$

Inv sion Orion

Temple of Ap hal

SI rile 1Orion

Rescue al Rigel

Plus Shipping & Handling

les T •

AUTOI't'lATED SIMULATIONS
Please send me the following games:

CaOL Dok O.me

Morloc' Tower
DunjonQuest,,3 You'll llnd 3 kinds 01
rings, a magic sword, 2 amulets, 6 or
so other tr asur s, 30 rooms, 18 re I·
time command options. and a dOl n
types of monsters ncludlng th
heinous Morloc. Easy to learn, a
challenge to mast r. Includes game
program, 1,2 KB data file, 16 pag
manu I.
For TRS80 Cassel/II: 16K. Level II, DISIr:
32K, TRSDOS • Apple Casselle: 32K
Applesoll In ROM or 48K Apptesoll on
C<lsselle. Disk 48K Applesoft In ROM' Pet
Canel/If 241t old or n w ROMs

$19.95 c sselle • $24,95 disk514,95 casselle • 519.95 disk

The Date tone of Ryn
DunJonQuest 112. Recover the
dateslones from the rogue Re~ the
Reaver and his cutthroat - who'v
slolen the stones Irom the calendar
b fore lime runs out
Comp tIllve scoring sys' m: How well
can you do compared 10 other
play rs?

For TRseO CllSselle. 16K, Le_ I II, DIS
32K, TRSOOS • Apple Cassen : 32K
Applesofl In ROM or 48K Applesoll on
casselle: DIsk 46K Applesoft In ROM' Pel
Cassell 16K. old or new ROMs

Tolal $

'C Iltarnia residents add 6 or6.5% l~

k nIh emoun

chargelomy

Ma ler Charge

e pires

I enclose my eh
01 _

Pie

VI._---
Nam,, _

Addr 88 _

My compliler "

Automated Simul tlons
Deparlment OM2
P.O. Box 4247

Mountain V w, CA 94040

Or use Ihe handy coupon: •••••

TOORDER:
Master Charge or Vise card holders:
charge these to your credit card. Just
call th approprlale loll Iree number.
(800) 824·7888. oper lor 861,

In Caflforn . (800) 852·7777, op. 881.

In HawaII or Alaslla: (800) 824·7919 op.
861.

519.95 cassette· $24.95 disk

Re cue at Rig I
Newl Brings the DunlonQueSt series
10 the final frontier. As Sudden Smith,
with force shl Id and power gun. you
make your w y through several levels
and scores of rooms 10 find and beam
to fely ttl prisoners held by Ih
evil High Toll h. Quickly, belore your
power pack dies and the Tollah and
his minions can get to youl
,or TRS80 Casselle: 16K. Level II; D/8k
32K, TRSOOS • Apple Cassenlf: 32K
Applesoll ,n ROM or 48K Appleaoll on
c sselle, DISk: 48K Apple oft In ROM· Pel
CassoI/o 16K. old or n w ROMs

..------------------ 1. J



LOOKI G FO
S ESS SO

WE

T S-80*
WA ?

HAY U DREDS
OF QUAL TY BUSI ESS
PROGRAMS I STOCK!
AT p. ICES YOU CAN

AFFO D.
5- SI SS~

For the first time you can fill most of your software needs with one telephone call. Whether you are
trying to find a specific program, custom software or ;ulit help with your system-give us a call.
We have the people that count!

Invoicing. Inventory Control. Accounts Payable. Accounts Receivable. Payroll. General
Ledger. Letter Writer. Word Processing. Mailing. Manufacturing Inventory. Coat Account
ing • SalesReporting. Stock Market. Business Statistics. Statistical Analysis. Data Baae
Systems. Medical Billing. Dental Billing. Special Induatriea. Advanced Accounting. Income
Tax. Language. Personal Finance. Technical Programs • Insurance • CPA. Law Office. Asset
Depreciation. Job Cost. Utility Programs. Education. Games. Home Programs. Loans.
Credit Bureau. Electronics. Test Systems. Sports. Art. DOS Systems. BASIC lessons.
end hundreds morel

Send for our free catalog or give us a call today. We al60 do custom programs as well as buy top
quality programs.

Summer Special:

Complete business system 5299.95



OVER iOO OF THE BEST
BUSINESS PROGRAMS FOR

THE TRS-80* MOD I
AND MOD I IN SOCK

EADY FO
MMED E V ~.

LET US ANSWER YOUR
QUESTIONS TODAY.

Software- a

In California Call (714) 768·7818 Call Toll Free 1 (800) 854·7115

24 Hour Service

OUR DEST ADS ARE NOT WRITTEN - THEY'RE RUNNING ON TRS-80's

Price and program ar sub) ct to ch n without notlc All oltw r M rt Program ar old on an "as is" basis nd w th "All F ult ..
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TRS·/I() Interfacing
Johnalhan Titus
B1Kksbllll Conllnulna Education Series
Howard W. Sams" Co.• Inc.
SI.95

by FA rilItrr

n TRS-lJO Interfacing. Tilus provides the
reader with a practical knowledge of input/

output cir uitry and it operations. II is a basic
book that should be in the library of all hard·
ware designers who wi h to work with the
TRS-80 y tem for input/output control.

The book i wOnen for a general reader.
Tilus docs nOI go too deeply into thc basies. He
a sumes the reader has a fairly good under·
tanding of Lcvel II BA IC, ahhough all hi

tests and experimcnt are designed to operate
on a Level II 4K machine with read/write
memory and data slorage capability.

Opmatlon Conlrol

Tilus introduces the reader to the control ig.
nals one by one and help the reader grasp the
purpose for this conlrol ystem and how to usc
it. He thcn goes illlo the operational control or
Ihese ignal by using Level II in 1ruclions in
computer programming steps. Titus leads the
reader from Ihe inilial eonceplto a point where
the reader can write the programs and generate
the control ignals he desires. Tilus and thc
Black burg Group have developed a circuit
whi h allow the reader to do all Ihe experi·
ment. presented in the book.

CO.....nd of tlae Lalll"~

In the fir t chapter. Titus discusses the Z-80
microprocessor. its memory capability and the
~up and uSt of the diode devices used through
lhe Z-80 processor. The information i pre
sented quickly and in great detail.

In Chapter one, Dr. TilU talk about the
imple diode commands, as weU as how soft·

ware commands and interface circuit arc used.
He brieny discusses Ihe PEEK and POKE com·
mands in relation to interface circuits. He also
goes over assembly language v BASIC pro·
gramming. as far as data Iransfer and control
arc concerned.
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TRS-80 interfacing and it hardware are pre·
sented in more detail in hapter two. Diode de·
vi~ addressing and decoding, as well as how
gates arc used for addressing and decoding arc
discussed.

Chapter three contains a detailed discussion
of the output and input ports, devi~ interfac·
ing and memory mapping. Chapter four fo
cuses on nags. The input/output device syn·
chronization, logical operation. software de
tection of nags and complc circuit flags arc
considered.

Readers are introduced to the breadboard
cir uit design in Chapter five. Thi allows test
ing of the logic probe device. memory coder
bu buffer and control circuitry. ext Titus
con ider circuit comtruction.

Interfaa Exprrimentll

Chapter six is the central theme of the book
and dc:lves into detailed discussion of interface
experiments. Aftl.'l' an introduction, eightCCR
experiment are presented to help the reader
tcst and understand the concepts of input/out
put transfer. The experiments reinfOrce the
cOIKept presented throughout the book.

For the izc: of the book. much information is
presented. Several appendices arc given. One
present logic funclion concerning lamp moni·
tOrS, logic switchcs and pulses. Another gives
the parts required for the experiments. The last
Ihree appendices give the Z-80 microprocessor.
the TR 80 interface breadboard parts and PC
anwork, so thaI the reader can easily build hi
experimental circuit.

The first cleven experiments provide a sct of
interfacing and programming investigations
for readers interested in interfacing concepts.
The last seven experiments provide additional
lab investigations of advanced topic and pro-

Compurer Gamn for Businessn.
Schools and Homls
J. Vidor dlala.. and WWlam S. Hodges
Wllltlarop Publishers, Ille.
Cambricltle, MA
Softcovrr. 157 Paces
$10.95

b)' Lea GOl"MY

Are you looking for a good computer
.games book that will give you a solid core

of coding from which to develop your own per
sonalized compuler games? Do you welcome
the challenge of converting a program from any
ver ion of BA I to your own machinc'
8A I ?

j~t 10 upplement the experiments. They rov·
er logic probe. device addre decoding, device
selecting pul cs, ronstructing an input pan.
handling muhi·byte input pon information and
input pon application. constructing an output
pon. I/O interactions. data logging and
di play.

An analog·to·digital convener is manell·
verl'<i by the rompuler in Experiment 11. When
the program is run, the operator hould be able
10 make the meter needle s....ing between two
preset vohages.

Experiment 12 through IS get more in
volved with device address and d~oder cir·
cuits. output pons. BCD and binary coding.
IIsingthe output pons and a imple program lIl>

a traffic lighl controller circuit.
Experiment IS i an imponant one, used to

demon trate how logic device testing can be
done. Simple nag circuits are handled in Exper
iment 16. Experiment 17 and IS arc more de
tailed in working with programmable interfa~

chips and interfacing the A/D ronvener to the
TRS-80.

xperiment 18 i very interesting from the
standpoint that the resist.an e capacitan~ (R )
curve can be observed on the TR -80. An RC
curve i typically used to me.asure pressure.
temperalUre. Spl'Cd. ronductance or many
other phy ical perimeters.

The reader can obtain an overview of the
ubject in a quick readins. ext the breadboard

circuit can be assembled. and the TRS-80
should be put to use.

The most dramatic thing about the book i
that il gives the reader practical experience and
guidance with the TRS-80 with program exam·
pies and actual hardware. When the reader has
completed the book, he should have a good un
der tanding of 1/0 devices and interfacing.•

Do you enjoy debugging others people' pro
grams? Do you like to play computc:r games
just for the fun of il? If you answer yes to any
or all of the preceding questions, you arc a
prime candidate to purchase Computer Games
for Businesses, &hools and Homes.

In his foreword. Mr. Weinberg introduces
Computer Games as Winthrop's "fir t sally in·
to new territory-the personal computer." The
programs contained in Ihis 1S7 page book are
for the personal computc:rist. However, the
particular version of BA IC, whieh runs on
PDP type machillQ. used in these programs is
not within the grasp of the average personal
compuleris\. Assuming you don't have a DEC·
type BASIC or DEC machine, there: are a few
changes you must make before you power up.



The backshuh is used as the multiple Slate
ment per line delimiter in these programs. You
will have 10 replace it with whatt'Ver character
your BASIC uses as a separator, or code each
stalemenl on a scparate line. You may have 10
ehlllljle the PRINT statements 10 LPRINTs, if
you want a printout. Using INPUTS or INPUT
in place of GET and PUT statements will elimi
nate some problems in your INPUT and
PRINT statements.

A listing of the variable names and their uses
within the programs follows a shon description
and history of each game. This is a nice touch,
espccially if you arc the type who likes to lear
apan a program. A lypical sample run and a
program listing in an easy to read S x 7 dol
matrix round oUlthe gamcs' introductions.

M.Oft Willnen Th.. Loeen
As with any collection, ome of lhe James

arc losers. "Bullet" is the old-click,
click-computerized version of Russian
Roulette. "Poem" randomly generates one,
bUI with lillie literary value.

"Psycho" is a minor league aUemp(to OUI
put your personalily profllc based on a design.
Other poor sclections include a Slar Trek lame,
"Taplab" and "Tic-Tac-Toe."

What remains, however, arc 21 winners lhat
can be divided into five lencral calegories:
calculation garnes, casino games. dice games,
grid/malh garnes, and lhe ever present mlscd·
laneous category.

One of Ihe more interesting calculation
games is called "Date" which. when given to
day's date and any other date, calculates the
number of days between today's dale and the
second date. A variation of this same 10lic is
used in lhe next two programs.

"Biorythm" is a graph of Ihose critical days!
"Compat" is advenised as a biorythmic eom
palibility calculation for two people, Interesl
ingly enough, for two people to be 100 percenl
compatible, Ihey should eilher be born on the
same day or their aacs should differ by S9.86
years.

casino games arc the downfall of mosl per
sonal computensts. Computer Games has
"Blackjack", "Draw Poker" and "Jackpol",
but done ralher well. In addition 10 a fairly
good description of each game, the aUlhors
have included probabililY Ulblcs whi<;h for
"BlKkjack", give the combi.nations and odds
for hiUing any panicular counl; for "Draw
Poker", Jive the odds for being deall each lype
of poker hand; and, for" Jackpol", a payoff
table lislinllhe odds for spinning a winner.

There arc Ihree inleresling dice games,
"Kismer", "NOlone" and "Rollon"-if you
go for Ihe compuler lossing dice, thaI i .

The grid/malh/number games include
"Boule", a number-based Maslermind;
"Escapc", a lrid lame which pits you againsl
five enemy auaekers on a simulated balllcfield;
"Golf', a computer simulation; "Gunner", the
old aniUcry game which teaches you a bil about
trigonometry; "SkeedoodJe", a math game;
"Stock", a good slock market simulation.

lAtk Mel SIdII

The remaining four &ames require an equal
amount of luck and skill. "Basket" is a

2-playcr basketball game. "Dogs" simulatcs a
dog race for up to 13 betlors. This prO&Tam
even skims off 17 percml of Ihe wager pool
before il pays the win, place, show and perfecta
wagers!

"Horse" pits up to 10 players, each having
12 horses. The objcct is to get one of your
horses over the finish line before any of your
opponents, "Tennis". anyone? Input your

P1uetary La.ckr
I....llt Sorew.rt, Inc.
Pet trborouitl, .".
51.95

Space lamcs are one of the most durable
commodilies of Ihe microcomputer boom,

and spaceship landing programs arc a mainStay
of lhe genre. One of Ihe bm of these is
Planetary Lander by InStant Software, Inc.

While Ihe early lander programs were limited
10 number displays, graphics arc now in.
Planetary Lander shows Ihe posilion of your
ship in relation to an ahilude "yardstick," the
scale of which changcs as your hip approaches
lhe planel's urrace.

Next 10 the altitude display is a conlrol read
OUI Ihal gives lapsed time, speed in meters per
second. thrust and olher indicators. Two of Ihe
readouts usc horizonlal bar graphs that give
peed as a percenl of lerminal velocilY and Ihe

amount of fuel remaining. These displays are
updaled alone second inlervals.

IneHlude: 11le Ultlm.te Experience
Syntonic Sor.w.rt Corp.
"OUIlO., TX
514.95 t.pe, 511.95 disk

by Ctiril Brown

'0 t."

SHicon pundils have told us for a long
lime tllal compuler will playa major role

in our changing lives. We will sec Ihe advenl
of eleclronic mail, eleclronic money, even
cleclronic crime. II ccm 10 me Ihal if Ihe
devilish devicc is ever 10 be mainlined into our
cuhural envelope, il musl service more basic
needs Ihan game playing and accounlS
payable. Something rcally basic, for example,
likc sex.

Thc timc has come. The era of 1I0me com
puler sex is linally al hand, broughl 10 you by
Syntonic Software, a forward-looking ub
idiary of Software Technology, Inc. These

people arc nOl above pandering 10 your
pruricnt instincls for a buck, or Iifteen bucks,
aClUally.

Billed as Ihc ultimate expcrience, lhe Inler
lude package is a curious piece of software for
everal reasons, nOI Ihe least of which is Ille

unmiligaled gall Ihc folks al Symonic were
ablc to mu ter to markellhi X-rated program

position, the Iype or ShOl, and lhe area your
shot should go to on lhe opponent's court and
setlle back.

Th~ book i a good buy for anyone willing 10
accepl 1he challeng~ or convening and debug
ging programs to e~pand his or her game
library. II combincs a learning experi~nce wilh
pleasure, and Ihis, according 10 Weinberg, is
Ille goal of Computer Gamts.•

InStead of limiting ilself to a single planet,
Planetary Lander allows Ihe player to allempl a
landing on any of Ihe nine planets (and the
moon) in the solar syslem.

Bolh lhe lhrust and its dural ion arc inpul as a
single Statement eliminating Ihe need 10 re
pealedly enter identical inpuls-an annoying
feature of some olher lander games.

A1lhough Planetary Lander is only available
in ~v~II, Radio Shack's conversion progrllJl\
Iransform il 10 Level II by altering only IwO
PRINT AT statemenlS (lines 300 and 330).

Combined wilh Stellar Wars, a space war
fare game, in a lWO program package (Star
Trek 1I11, Planetary Lander i an out landing
value.•

in thc lir t place.
Whal exaclly is Interlude? Well, il isn't

hard core, high rrsolulion graphics, so if
you're inlo blue movies, forgel it. You won'l
gel lhat sorl of display wilh Intcrlude.

In e ence, Inltrlude i a well- IrUClUred in
tervicw designed 10 plumb the deplhs of your
sc~ual preference in len probing queslions,
after which it refers you 10 a book of "inter·
ludrs" Ihal accompanies lhe software.

The paper-bound, %--page volume of inter·
ludes conlain 106 elaborale exual scenario,
wrillcn wilh acute auenlion 10 delail. Tilles
indicate content. For inslancc, "WeI Fun On
A HOI ummcr Nighl," "Good Vibralions,"
"Fellatio By Firelighl," "Caveman," "My
Way," "Salin Chains," "Macho Man." The
lisl goes on.

If Ille computer-suggcsled interlude suits
your fancy (or fantasy), you may Opl to aCI
OUI the scenario. In addition, cenain inler
ludes are slored in Ihe compUlcr and do not
appear in lhc book. GClling one of lhese gem
is apparenlly cau e for elf·congratulalion.
Your answers mUSI have been oUlstanding!

This compu1erized eXlension of spin the
boule is not a revolulionary premise but is,
one has 10 admil, an unusual application for
Ihe home compuler and cenainly nOI whallhe
gang al Tandy lIad in mind.

The ftware algorilhm oflhi machine Ian·
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guage program is Iraightf rward. TlK inter
''iew formal i logial. and all qu lions reo
quire a numeri al answer. indi tive of the
degrce of emhu i m Ihe respondent demon·
Irale. me of Ihe more mild e ample arc:

How complicaled do you want Ihis interlude
10 be?

I. Back 10 basic ,
2. Kcep it fairly implc.
3. I'm nOI choo y.
4, Maybe a mall produ Ii n.

. I'm ready for a rcall big ~h ,,!
-or-

If you were a movie. whi h would ou
be?

1. Pillow Talk
2. T m Jon
3. G ne wilh the ~ ind
4. uperman
S. A Ireetcar amed Desire
6. ellini'& Salyricon

After answering several f the e thoughl'
pro oking question5, the compuler gel down
to Ihe nilly-grilly and quiues you on
specifics. hopefully pi king upon your more.
folkway and laboo . Vour COllar an "er are
then processed. and an Interlude Indicalhe 0

your finsllall I ugg led.
The program i fairly imers ti e. UL. one

of our foxi I r lari here t 0 MIcro. d' •
played 0 lillle enthu i m during one inler
vie Ion Ih I hc WiL~ direcled 10 inlerlude
number 29. The. enario f r Ihi imerlude
in Iru led her lOla home al ne and curl up
wilh a good book.

If Ihc imerludc uggcsted i nOI quile whal
you had In mind (e.g.. an a roph bic being
a igned an interlude invol ing a high·Oying
wing), you may requCloI an alternate in

lerlude.
Vou may choo e from aboUI i alternales

before the compuler a ume!> you arc a ,poi led
brOIl and give up,

The di k-ba. ed vcr ion of Imerlude we' e
been using e en bomb OUI allhi point, pain
ting Ihe rccn wilh 2·byte ta k mbol a
Ihe ld 0 memor III, Ithough Ih' cern
like a bug to me. il does gel Ihe poim aero .
Sym ni u Iheir own DO bool. which rna
liII comain a fe bug relaled t program ler

min Ii n.
For all it daring. Ihe Imerlude POI kage is

fairl lam in II allllud loward exual en·
c unler . The m imum number f partici-
panl in an imerlude i limiled 10 t"o, n
free·swinglng. group gropes re pas ible. Fur
Ihermore. all inlerlude are Iricll helero
se ual. No gay or even bisc ual inlerludes arc
allowed.

Synlonic hinl. Ihal thi i jusl the bellin
ning. he last page of the: book ugge I Ihal
Interlud II i coming and reque I Ihat uscr
send Iheir favorile: interlude 10 ntonie for
inclusion in Ihe nexl edilion. 0 menlion of
royalli i made. bUI Ihe oneept i enainly
democrali . We ma even feature the 1mer·
lude of Ihe Monlh in 0 MIC-nKompuling

meda.
ynt ni' marketing h used raised

eyebr w in Ihe indu Ir. nd th ir full-page
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li\;ng I r a have ellched th pro and con
r pon from readers. few irale ub ril>
ers have taken offen e tthe qua i·naked lady
appr h moni u c In Iheir promolion
and anceled. Generall • mo t reader cern
curiou or amus~-d. ralher than indignant.
Thi' may be ju t anolher indi alion of the
decadence of Ihe eleclronic age.

AM
JolllUOtl AiIioriatn
RHdiIIa. CA
$.50.00

by L. CoI5Iwf

I AM (Index Sequenlial A Method) i a
SCI of BASI ubroulin and ulilili Ihat

allow Ihe programmer to creale and maimain
direct access files I15ing ke ,rather than the
hardware-<lcpcndenl number used by Radio
Shack. or example. a program can access a
library calalog by lhe lille of a book, rather
Ihan by some arbilrary number. ISAM requires
32K and i a ailable for the Model I or Model
II.

The I AM roulin which mUSI be merged
into Ihe ppliwlliol! require about 4.SK. There
arc also minor resUiclions on ariable nam
used b I AM and. of ourse. the line numbers
used b the routines.

ElfIdl'IIl Dbb

In return for Ihese restri ions. 1SAM pa
off ";Ih greally increased disk pace efficien y.
The Radio ShllCk rand m a file me1hod
wasl a large ponion of pace if your me h
only a few records in it. If, for example,lhe file
contain records numbered I and 100. you have
aclually grabbed space for 100 record, even
though Ihe file conlain only IWO!

I AM mes I01lh two records take up pace
for nly two record.

In ddition 10 BA I ubroutin, several
utilities are provided n the d' tribulion di k.
I IT is used 10 create new ISAM m .REORG
i used 10 free pace taken up by ddeted records
and n Ihe file in ke sequence, and ISAM·
P enabl you to r I Ihe entire liIe in ke
sequence on Ihe printer or een.

M t mpani are content 10 'mply pro.
vide the routin and utiliti . but Johnson h
included a demonstration program-a mailing
list )'Stern. It may not be the mo terri!ic mail·
ing li I program in the world. but it is more Ihan
adequate for my personal use and, I suspcc1.
for some mall bu inesses.

••blHI)'
ISAM does cVCT)'1hing it promi very well.

Anyone who has uffered the agony of trying to
fil anexi ling numbering or naming sy lern inlo
Radio hack' random method. withev.
Cf)'1hing but a shoehorn, hould look inlo Ihis
package.

mall. one of il best fealures is Johnson'
delivery. I gOt m program . da from Ihe
da I mailed my check.•

Thereyouha\eil-Imerlud : The Itimate
~perien c. The Ir I mi rocompuler-based

adult mpuler program. ~ ill il be a mil~

ton in ml roc mputer oft"are. or ju t
an Iher trendy diver i n? Time willlcli.

What' nexl? A microprocessor-conI rolled.
RS·232-compalible love doll, perhap . Wel
come 10 the micro-millenia.•

ZIOZAP/CMD
OIl·Tn ladllSlrie
Uw~ik,TX

529.95

b Bill ick

Z 80ZAPI MD mak 10 t file reco ery,
file pal hes and file maimenance a rcal

joy. primarily because of i Hash Inde .
ZSOZAP calculales Ihe hash code for any liIe
pec in lanlly.

The Z80ZAP/CMD di ketle comes with
Backup on aulO when it i booted up. Thi i a
sublle "a oftellinglhe "-SeriO make a copy be
ore he e perimenls wllh II. The di kelle also

mains a write prOlect lab, apparenlly on of
those "protect US from ou " .. fegUMd.

Automal.k or Sdf-prompclnl

The documentation' ntained in four
brief, but mprehen ive pag . Mosl of Ihe
command are either aUlomali or elf·
prompting, making:UO P a real breeze 10

u . Wrinen in rna hine language. the run time
i alm t inslantaneou in all mod ,including
power up.

hen you load the program il ail IWO
ond for you to emer a ommand.

In Ihe R (read) mode. having enlered )'our
drive. track and Stttor numbers, a well organ·
ized di play appear on scrcen. The !ir I I
umn of number on Ihe left ide of Ihe reen
represent Ihe drive number; Ihe second col·
umn. the Ira. k number; and Ihe third column.
the SCClor y u selected. Ii Iheeolumn con
taining Ihe b)'1e number, r the location of the
fi I b)'1e or each row in Ihe di play. All col·
umn Me separaled by a blank column for easy
reading.

In the middle of the screen i a hex dump di •
play of lhe SCClor you lected. To the righl of
Ihe een i an A II dump of the me SCClor.

h dump h il own 0 hing cursor. Th
ursar move relaliv~y. indi ling Ihe A II

b)1e Ihal corresponds 10 Ihe he b)'1e.
The most fascinaling aspecl of Ihe program.

Ihe Hash Index Code. can be demon lraled
while the di play i on Ihe scrccn. FirSI, read a

lor from Ihe directory track, (II I. SCClor
2-9. 00 a program Ii ted in the dircclory
and move the cur r down over Ihe !irsl ICller

f Ihe filespec name.
By pressing H. a new lumn in lanlly ap-

pear n Ihe screen betwcen the h and ASCII
dumps. AI the t p of Ih' column "ill be the
Hash ode number f r the fiI . Direct I
belo" il "ill be the" rds H h ode pelled

ul veniall , wilh an arrow pointing to the



s
SPEED

LOW COS

RELIABILITYYo
o

GY
XAT

Exatron Is a California based cOtpora,
1Ion tha1 has been In business since 1974.
As well as ,he Stringy Floppy, Exatron de·
signs, mlnufaclures and sells stateoO'·the·
art electro-mechanlcal eQuipment for a
varIety of commercial and Industrial ap·
pllcations. EXllron is an established sup,
pller of automalic test equlpmen' 10 manu·
facturers, and large OEM users, 01 onte
grated circuits worldwide.

The software in every ESF adds a pari,y
bit 10 every byte saved on tape. and a
checksum to the end ot every Ille. These
are checked both after record,ng data and
upon replay. any detected error IS ,ndl·
cated by a message on the v,deo display.
ThIS system of aulomallc error chec ing
gIves confidence In any data saved, also
each waler 15 rated for al leasl 2,000 com·
plete passes past Ihe record/replay head.

.Assembled and tesled

.AII operating soli ware ,n ROM

.Fully automallc ope/alion
.Proless,onai quahl~
.No ExpanSion In' II I quO/ed
.Large Ownels AssocIation
.Hlgh speed op lallon
.Exl'emel~ rehabl
.No technical knOWledge needed

WHAT IS IT?
The EXilron Stringy Floppy (ESF) is an

extremely fas', reliable, economical alter,
native 10 casselle Or floppy disk slorage of
computer progrlms or data.

Totally sell-contained, the ESF has no
buttons, switches, knobs or levers to adjust
or torgel. All 01 ESF's operalions are
under the computer's control.

HOW DOES IT WORK?
The ESF uses a miniature tape carlridge

(called a 'waler') as the data storage
medium, aboul the size of a business clrd
Ind 3116th of In Inch thick. The tape used
inside the wafer Is a special Mylar baSed
Chrome Dioxide Iype, specially developed
lor diglla' applications, Wafers are avail·
able In several lenglhs, Steel being the
smallest and capable ot holding up to 4
thousand bytes ot Informalion -the
75-loot wafer Is the largesl available and
can hold up 1064 thousand byles of data,

The wa'ers contaon a single ,eel 01 the
specill tape connecled IS I conlinuous
loop, the ends being spliced together with
a piece o. reflective tape, In operalion the
ESF drive unll pulls lhe lape from the
center 01 the reel inside the water, causing
the entire reel to rolate. Thus, the tape
automatically winds llsell around the oul·
side of the reel al the same rate as which
Ills pUlled from the cenler, Th,s process Is
similar to 'hll found In an 8-lrack car·
trldge.

The ESF Irlnsport mechanism is very
simple, consisting of a precision die-cast
aluminum block - with a capstan, drive
molor and mlgnellc record/replay head
mounled on it. The wafer loads Inlo a slot
in the Clsllng (II will oniy filthe correct
wly) and the tlpe Is driven at a single
point by the clpslan, pasl the record/re,
play head,

HOW DO YOU USE T?
Once connecled 10 you, computer the

ESF operating s~stem needs 10 be activat·
ed-simple. Justlype 'SYSTEM'(enler), and
In response to the 1 prompt type '/123<lS'
(enter), Your TRS-eo will tOstantly display
the ESF sign on message 'EXATRON
STRINGY FLOPPY VERSION .,1', and from
this point onwa,ds you w.1I have lhe extra
commands '@LOAO',' SAVE' and
'@NEW' recognized by your TRS-80,

The ESF's oper atrng syslem IS bUIll Inlo
the electron,cs 01 the unIt, to much Ihe
same way thaI BASIC is built 1010 the com,
puter, so 'I is always available -the
SYSTEM command is 10 let your computer
know Ihat the ESF has been connecled. If
you normally reserve some memory lor
subroulines then the ESF software w,lI
relocate i'self under your selecled top of
memory The ESF uses only 4 byles 01 your
available RAM, these bytes are used to
'po,nl' 10 the 2O<l8 bytes 01 software In the
ESF unll "selt,

WHAT'S THE CATCH?
Well, Ihe only catch that most people

tlnd 's tha' they have to actually pay Ex·
a'ron for 'hell unit! Even lh.s IS no big
deal

Starter KIts are available Wllh the Eutron
SI"ng~ Floppy. a supply of wafers. a bus ex·
lender and a selectIon of uselul programs
for S299.50.

Through regular adverllsemenls .n both
Kilobaud Mlcrocompuling ana 80 Micro·
computing, owners are kep' on'ormed of
the lates' developments In wefer·based
softwere. Plus hundreds ot user 'work·
shops' are starling up over the counlry, so
you can always be sure 0' being near 10
anolher ESF owner.

Exatron also gives a JO<lay tull mone~·
back guaran'ee, with a 1 year parts and
labor warranty on the unll

II you have any quesllons about the ESF
then g,ve Exatron a call on the Hot L,ne
(outs'de CAI8QO.538·1559.

East Coast customers can call 100-343·
4424 (inSIde MA 617....3182)

Open House WOtkshops take place Irom 9 am till 1 pm every Salurday al Exalron's
lactory in Santa Clara, Ind on the East Coast the last Saturday In eaCh month at
Micro CommunIcations, 80 Bacon Slreet, Waltham MA 02154. All are welcome,

exatron
3555 Rydlr St,"t

s.ntl C11,I, CA 95051
408·737·7111
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cod~ at th~ top. Below this will be th~ track
number, sector number and byte location to in·
tall the cod~ to recover a killed liIe. By pr ing

the minus key you are abl~ to Paa~ back to the
first sector in the dir«tory trllt'k, whae you
may apply the code to rCl:OVer the filt'. The
cod~, well lU all other infonniuion, remain
on the screen lU you page.

While in lhe display mode. pr ing M, mod·
ify. allo you to change any byte in the dis·
play.

Whilt'in the modif mode. lhe hex cur r in
crcasc5 in ize. Any key pressed (0-1, A- F)
modifies the byte al the currml local ion of th~
cursor. After each modification, the cursor ad·
vances one position.

While in the modif)· mode, you have access
10 Ihe W. write, command. The W command
docs not immediately writetodisk.ln5tcad, the
prompt comes up, lUkina you if you desir~ to
write to a drive oth~r than the o~ you read in.
If the deslination is lhe 5lIJIle, imply press
?ENTER? and the wrile takes place. You then
return to th~ display mode.

Z80ZAP even makes sector compares easier
by using lhe C key. Prcssinl C lives you a byte
for-byte comparison of any sector on any drive
to lhe S«'Ior on lhe display. Thi function i
nice to have. if a voltaae spike or some other lit
tl~ aremlin got into your diskette. An example
of thi is a di kette thai docs not boot up be
cause of 8 zapped byte in BOOTISYS. The
compare funclion c.omparcs thi sector to a
good diskett~and pauses at each byte that is not
the same. Pressing ?ENTER? continues the
comparison.

Another invaluable function i lhe F. find,
command. Wilh a S«'Ior of data di played on
the rccn, press F, followed by a tllo'o-digit he
byte. The nlUhinl cursor aocs off to look for
the byte and resumcs nuhina dir«tly 0 er it
if it c.'<is.... If the S«'Ior docs DOl contain the
data, the cursor returns to Ihe first local ion in
the di play. Thi function i arC81 for apply
patch or fixes.

U ina the l. locate, function lets lhe pro
&r8l1l mo e the ursor for you. Pr L, fol
lowed by the byte number you wish to pin.
point. and the cur r mov automaticall over
lhe location. This fun ion also comcs in handy
in applying palches.

To escape any of ZSOZAP' modes, press .
This will return Ihe OlUhing cursor to lhe first
byte of the di pia .

Followinl ar~ me of Ihe other imponanl
funclions of ZSOZAP;
+ or - Pa&es forward or backward, one 5«

lor al a lime.
Z Zeros out a sector. handy for dean

ina up dunered S«'Iors on your
diskett .
Jump 1000 READY. A word of
caution here: After USinll ZSOZAP,
always reboot the y lem. as the au
Ihor reset lhe Slack pointer to a dif
ferent localion than OOS docs.

o Puts you in debug: "G" (ENTER)
returns you to ZSOZAP.

The documenlation also includes easy in
truction for removing password from all

liIe ,u well as ~ tremely easy dir«tion for re
covering a killed liIe.•
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Model 180 PrJ.ler
a.w·2
r.llft1o., CA
5499

by MU.. D. Ckpko

honl after adding a di k dri e to my
TRS-SO, I dC'Cided it was lime 10 turn il in-

10 a dC'Cenl bu inc y tern by adding a hard
copy device.

I consid~red Radio Shack' price of over
$1000 for their line printer to be out of the
question, so I started looking around in the
computer journal . There ar~ several com·
panies producing less expen Ive lin~ prinlers
compalible with the TRS-SO. bUI I finally sel·
lied on Ih~ &se-2 Model 800.

Among it many hardwar~ and software
f~aturcs, perhaps the besl i Ihe low price
5499 for the tandard model with friction·feed
paper drivc.
Th~ prinler arrived aboul ix weeks laler

than initially promised, and the paper rack ar
rived even laler.

U.lI'er Than Cntronln

Weighing 10 pounds and mea urinll 14 by
10 by 3 in he (i with lraetor ), the 8a -2
prinler is considerably mailer and lighlcr
than the slandard Centronic 779 prinler from
Radio Sha k. It prinl 60 lin per minule
bidirC'Ctionally. It ribbon arrridge i up
posedly good for five million character .

All the componenl ub mbli usc con-
nC'Ctor on th~ cabl • so replac~ment should
be relali ely traiahtforward. The con true
lion i generally turdy and, though it hould
lolerale con iderable use before needing re
pairs. I believe lhe entronic 779 would
'land up betler under heavy day 10 day usc.

The Basc·2 printer uses an 808S chip and
two ROM chip. along wilh up to four RAM
hip 10 achicve me sophi licated fun tion .

For e amplc, i differenl charactcr den iti
arc available per line 164. 72, SO, 96. 120, and
132). and can be selccted by a ba k panel 01 P
switch or by a oftware onlrol program.

The DIP wit h on the back panel i used 10
cstablish a standard print densilY. This can be
changed al any lime. I generally lea e mine in
th~ SO characler po ilion. Thi generales an
automalic line feed after a carriag~ return.
which i needed with the TRS·SO.

In addilion, Ihe characler can be prinled in
double widlh in any of Ihe den ilies, giving
you 12 different Iype sizes. The double-widlh
charaCler can Ian and slOP in the middle of a
line for highlighling. Also. lowercase charac
Icr can be prinled by generaling Ih~ proper
A II code. (On the TRS·SO, Ihi i done by

holding down the !>if! key while lyping the
I~ner .)

The printer come wilh tlO'O differenl el of
charaCler - landard and APL, both in
ROM. There i room for three more character
SCI in RO 1 (ahhouah details arc a linle
ketchy in the in truclion book). A i th el

(maybe the TRS-SO graphics?) can be loaded
into Ihe on-board RAM by proaraJn softwar~.

CharaetCfS arc printed in a S by 7 dot matrix.
Chanaina th~ different character si~ and

font i relalivelyea y. I ue an ~pe char
aCler. followed b lhe conlrol code d ribina
Ihe desired funclion. Wilh the TRS-80, Ih ~.

quence would be:

LPNI r CHN~2 1. jill I:

The codes are all described in the book that
accompanics the printer.

Three option can be added 10 the landard
Model 800. Option controls the paper ad·
vance from one dOl 10 more than full-chara 
ler height. It permit rapid paper ad ance
wilhout forcinllthe print head to lraver e lhe
paper, which i important in printing graph.
ics. Sinc~ this is a bidirC'Ctional printer. there i
some variance in ~haraclcr po ilion from line
to line. Oplion S prinl in one dirC'Ction. which
eliminatcs mo t of the wobble in the print·
head·drive mC'Chanism.

Oplion T is the traClor feed and I rC'Com·
mend it based on my limiled experience wilh
friclion feed. Oplion M add eXira memory,
enablinathe prinler to accept 1920 characler
from the CPU in a bur t, then prinl them out
while Ihe processor is doing omething el .

Each of lhesc options add n eXIra $SO.
Out, in order 10 add Ihe traclor feed (T), you
have 10 add paper advance cOnlrol (S). The
Iraetorfeedver ion end upco ling$IOOmore
than Ihe landard model. Howcver.lhi i slill
$300 to S400 less than lhe comparable Cen·
Ironi model. whi h lack many of the Model
BOO' fealures.

Venallw

Unlike many prinler • thi one i er lile
with a capital . In addition 10 lhe entronic
pori required b the TRS·SO, there i a erial
pori handling baud rales up to 19,200 and ac
cepting RS232 or 20 mA current loop igna •
along wilh an I EE 4 pon thaI hould be
compalible whh Pet y lerns.

In general, the Base-2 printer i an excellent
product, and hould pro ide good er i ~ for
most TR5-SO owner. an added gift, il i
quiet. Unlike the Cenlroni 779, the Basc-2
printer i completely Hent wh~n il i nOI prinl
ing. If your printing workload is light to
medium, Ihe Model 800 could be ju I what
you're look ina for!.

120 rt:RSlll tot:;
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1. Outla ts every competltor-200.000.000
character head warranty

2. No duty cycle limit tlon -ev n In demanding
bu In pphc8t1on

3. Professional pnnt quahty-9 x 7 matnx
4. Rugged bUSiness use construction-metal

chassis-two motors
5. 80 characters per second
6. Upper and lower case-full 96 character

ASCII t

7. Doubl width char cters

8. Connects directly to lRS·80." APPLE and
other computers

9. Block graphlcS-64 ha s for ch rts
graphs. diagrams

10. Friction and pin feed
11. Plain paper-up to 3 parts
12. 6 and 8 lines per Inch-program controlled

paper aVlngs
13. 80 and 132 cOlumns-program control!
14. PriC the best valu In th Induslry. C II or

write today for the name of your local
Mlcrollne 80 dealer.
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by Michael Tannenbaum C.P.A,

"For the professional
accountant or executive ..

(Jlisicalc) is a pure gift. "

of Ibe most frequent questions Ibat I
ve been asked is bow the rdiabililY of

tbc: Model II compares wilb tbc: Model I. Until
recently I was unable to live a reply. My Model
II bas performed vinually wilboUla flaw since I
acquired il. Thai is, unlillasl week.

All of a sudden Ibe proaram I was workina
on dropped out for no reason. When I al·
tempted to reboot, Ibe operatinl system lAve
me a memory faull error messqe. After 5C\IeraI
more trys, I lAve up and brouabl tbe compuler
to my ndabborbood compuler cenler.

After a brief trial. the salesman agreed that
tbe computer was not functionina properly and
turned it over 10 the capable hands of the reo
pairman. Twenty·four hours later it was reo
lurned properly repaired. Frankly. wbile I was
DOl overjoyed to bave the computer break
down afler it was out of warranty, the experi
ence was not unpleasant. When the Model I
had problems. the computer took so many trips
to tbc: repair center I thou,lll they owned the
macbinc.

no-'tIlI wIdI Mo*l I
Of coursc, to be fair, I was a pioneer witb tbc:

Model I. Not only did I purdwc one of tbc:
fif$! 16K Model Is, bUI I also had one of the
rtf$! interlaces and disk drives. When tbc: mao
cbine broke down. the local repair center was
unequipped to deal with il.

A major dlfference between the two compul·
ers lies in tbe diqnostics that tbc: Model II auto·
mati<:aIIy performs on power·up. This prevenl.$
you from usinJ an improperly performina: de·
vice.

Unfonunatdy, it is quite easy 10 use a sick
Model I. Because much of its operatinJ syslan
is in ROM. a memory faull could remain unde
tected until a debuged proaram bombed. Our·
ina the time tbc: chip was inoperative, the owner
could be quite unaware tbat the macbine was
causina problems. If lhe computer was just
used for p1ayiJll pmes, such a situation neei
not be faUII. However, if tbc: Accounts Receiv.
able or the General Ledaer me was destroyed as
a result of tbc: flaw. recovery would oertainIy be
painful.

I recommend thal Model I owners acquire
any of the diqnostic proaram$ thal are avail·
able and run lhcm on a reauiar basis.

Well, now tbat we have covered the "un·
thinkable" system failure, let's let down to the
subject of this month's column ... Aa:ounts
Payable. Acx:ounts Payable rcc:orcSkecpina is a
requiremenl for almost all busincssc:s. Bills
must be accumulated and paid for supplics, su·
vioe:s and mcrdwIdise. Since this type ofactivi·
ty usually involves the analySis of invoices, ood·
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ina for subsequenl poslina to the acneraJ led·
ler, postina:lo a vendor's payable Icdp:r, prep
aration of a check and preparation of a remit·
tance advice. much work is required. In fact,
much of Ihe data has 10 be wriUen over and
over apin.

The tedious nature of tbis work has resulled
in the development of many dlfferenl Accounls
Payable syslems. One of tbe mosl common is
lhe so-called One Wrile syslem. In a One Write
SYSlem, a series of forms is desillJled so tha.ttbe
repetitious data is reproduced on all Ihe docu
ments by means of carbons with a sinaJe entry.

Another widely used method is the account·
ina macbine, which. like the One Write system.
IISCS special forms and requires careful posi·
lioninl when postinl data.

Recent models of electronic accountinl rna·
chines arc computers in almost every sense of
the word. Thc:sc electronic acx:ounti~ ma
chines, like their mechanical predecessors,
maintain data on individualledaer cards. much
like the ,cncrations of bookkeepers before
them, Unfonunatc1y, most computer SystCll15
do DOl acnerale a ledaer-card type of record.

A ledaer card contains not only tbc: detail of
open traDgaions, bUI also a record of histori-

ucatlon 80: The role the 80 plays in
cacbini/learnini/educalional experi·

ences. This is the world of the classroom AND
the homeowner lcaminllo repair a leaky fau
cet; the driver lcaminl to tune up his c.I; tile
new employee lcarnin& his job; tbe old em·
p10yee lcarnina new skills for a promocion.

Well, you bave the idea. The youna:, old and
in between arc involved in leachinallcamiDJ/
education at school, al bome. work, p1ay--ev
crywhere. And the 80 can be the most effective
aid to those learnina silU&t ions if we can enlist
its help.

That is exactly what we will be discussina: in
this space each month: usina your 80 in all
kinds of i.nstruelional situations. We will ex·
cbanae ideas on plannina, proarammina:, eval
uatin& and improvina. We'll let into software.
bolh horne-arown and commm:ial, and even
into hardware.

cal c1osa1 trangaions. Because a microcom
puter does nOI have the capacity to retain c1osa1
Iransactions, a ledler card cannot be produced.
If the lack ora Icdaer card makes it difficult for
your staff to function. I'd advise apinsl a mi
crocompuler payable system.

Al the end oflast montb's column, I indicat·
ed thattbe Radio Shack General Lcdler system
appeared to be the firsl clemcnt of a fully inle
araled accountinl rec:ordkeepinl system. The
Accounts Payable system cataloaue ~SO~ is
the second clement. This system can stand
alone or be used with the General Ledger. If il is
to be intqrlled with the General Ledlcr. a sec
ond drive is required.

Prior to usinl the system. an initialization
proar&m mUSI be completed. You are required
to specify Ibe firm's name, address, ystem
password. intcrnalledaC1" oodC5 (GLC)s and ac;

countina method to be used.
The GLCs are used by the payable system to

idenlify Icdaer accounlS. They arc not compati
ble with the codes used in the General Lcdaer
syslem. For elWllplc, an expense accounl re
quires two codes. one for AC'c:ounts Payable
and one for the General Lcdacr. Both codes

co/lti/lu«llo nut pog~

SIIutaa Ttdlluques

In this column, we'll sbare IhouahlS and
lecbniques for makina: the 80 a betler leacher.
Thai' ",bl-shan. We will dlsclW wbat I
bave found and the findifl8$ of otbers. in·
c1udlna: you. Each one of us knows sornetbina
aboul the 80 and about a skill or process that
ochers want 10 learn. Now is tbe time to be&in to
put it all loaetber.

Me? Well, I've been in education and elec
tronics more years than I care to admit. As far
as tbe 80 is concerned. I am far cnouah "into"
proarammina: and computer assisted instruc
tion (CAl) 10 bave pined a bit of skill and
alimpse its potential.

I am convinced that we arc on the thresbold
of a real revolution in both formal and infor·
mal lcaminJ. The microcomputer will bOna:
cltan&es beyond our CUrrCDl imqinina. Teach-

CO/lti/lu«l to nut~
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must be avai1able to Accounts Payable, if auto
matic pos1inl is desired. Failure to do this accu
rately will automaticaUy abort the GcncnJ
Lcdaer update: at the end of the: month.

When usina an i!ltCSrttcd Payable and Gen-

SDUeAflON 10
From fKlI~ 16

inalleamina will neover be the same. We: have
barely scratched the surface,

All we have: to do is apply our proaramminl
skills to create ituations that help others learn
most effectively.

You are invited-no, uraed-to participate.
I welcome your questions, comments and SUI
lestions about this column. I and other readers
will be most interested in your ideas, software
techniques and hardware desians.

What have you found that works well? ThaI
docsn', work? The res, of w would like 10

know. Write me in care of80 Microromputing,
and they will send you letter alona. If you
would rather "write" on a cassette, that's all
rilht, too.

Oh, yes; I will answer as many of your letlers
as time permits, espcciaJly if you have included
a self-addressed stamped envelope.

~Protr-
Suppose thai you have an inSlrUClional pro

Iram Ihal the user studies indcpcndcntly in
school, offICe or whereover. Further, the "in
structor" wants to keep a record of the USCf'S

PfOITCSS,
Often in such cases, Ihe USCf and/or the in

structor imply writes down the final score
from the display. It is much more satisfactory
10 have a printout of that information and that
can be done with the simplest prinler.

The followina f~ statements will do the job
on !he lillie RS Quick Printer II. (Change the
commands to suit your printer.)

1030 PIUNT"PUlAS£SWIT010 Tli pal.NT£IlAND
TliEN PIlfSS fIo/TEIl."

IOJS IS. INKE'" : IF IS· ....THEN 10lS
10«1 LPalNT "N""'E
100 LPalNT "PROOIlAM : ",,"TEUa TlIEOaV II"
1050 LPRINT "SCORI:: "R" RIGHT Of '"T"

ATn:MPTEO"
lOS! FOIlX-IT04:lPRINT:N XT
1060 END

Certainly, the variable names will have 10 be
made to aarcc with those in the proaram. Ev.
crythina should be dear, ex~ perhaps line
lOSS, which simply runs the paper up four Iincs
so that the printout dears the tcarbar.

This smaJI section prints the CS5C1Itial infor
mation, but is easily expanded 10 in<:lude what-

eral Ledacr system, it is alood practice to spec
ify a Misccllanc:ous Accounl. In the event t"at
the specific: code is !lOt known, the operator of
the system will have an account 10 use which is
acceptable to boIh lhe payable and Icdaer
systems.

Lookina over the sample rcporu supplied
with the system, I was quite pleased to lIOle
many "bia" systcrn fcatura. In addition to an
Invoice! listina, Postina Report and an Acina
Summary, there: are Cash Requirements Re·
pons, Check Previ~ Rcpons and a Discounts

ever you want on lhe record. Best of all, IIOl on·
Iy can you put it in proarams thaI you write, but
it can be inscned easily into any you wrote and
any that you've bought.

I'roIna ModIneatJo..

A well known expression 51ates, in one form
or aIIOlher, that one should not WIlSIe time re
inventing the wheel. So il is wilh proarams. If
thc:re is an emtinl proaram that meets your
needs, why spend lime writinl your own? Bet
ler 10 use it, while writina one Ihat docs nOI ex
ist.

Thc:re arc instances, howeover, when a pro
gram does part of what you want. 11 may be a
pme which uses the information you ",ish to
tCkh. It may be an instructional program but
wriuen for the wrong le'vd-tOO easy or too
hard for the studet!t( ). It may have 100 much
or not enouah explanatory material.

My own approach in these cases is to modify
the exi lina program rather Ihan bqin al zero.
Let' look at an example.

Suppose you want a tUlorial proaram on
Newton's Laws of Motion. Suppose, also, lhat
you have one of the many fonns of that popu
lar lAme in whiclllhe player auempts 10 land a
space! vehicle on a planet. The lAme provides
excdlenl application and practice in usina N~
ton's Laws. Your best bet is to use that pro
aram and add the instructional part.

Here are some of the clements you would
consider addinl:

Title inlroduetion includina personaJization;
Tutorial matcrial.~~, on the level and to

the dcplh appropriate:;
Introduction to and ruIcs of the "aame";
Choice within limits of the number of times
to play;
R~ard/rcinforcmtent frames for success;
Rcvi~ frames for failure;
Scoring and score.kccpina;
Summary revi~ and conclwion.
As you see, even a aame of the entertainment

Iype can be turned into a valuable instructiona1
program. There arc many such possibilities.
Often, too, relatively minor modifICations will
tum a poor program into an excellent one.

Don't ~invcnt the wheel. Get in then and
apply it in a different way. In later columns
we'll disc:ws the clement! listed above and find
ways to make them easy to add.

I'll meet you here next monlh for more Edu
cation 80.•

Lost Rcpon. Invoices are specified where a dis·
count could be lost throuah failure to make a
prompt payment. This fealure, if properly uti·
lized, can easily pay for !he whole system.

The information packaae in<:ludes a sample
check and an order form for supplies. I do IIOl
sec any way 10 cwtomize the check printout, so
you will probably be fc>rad 10 order a supply of
window envelopes. Uslnl this envelope elimi·
nates the nced for addrcssinl envelopes to the
vendor.

The screen formauina and the controls avail·
ablE to the user arc quile advanced. I especially
like the file maintenance! scrcc:ns. If you cannot
remember the number of a vendor, you can
search by name. If you type just a f~ letters,
the computc:r will automatically pul you into
!he proper renae for retrievina the in formation.
You can then use the "previow" or "next" 0p

tions to locate the precise number,
The system has a capacily of up to SOO ven

dor and 3,000 unpaid invoices can be accom·
modalal. As indicated previously il will run on
a one drive Mode:l ".

V1IIaIc: ror MocId I
Just before I completed this article, Radio

Shack announced the availability of lhe Vi$i
calc Software packaae for the Model I. This
software packaae was oriainally developed for
the Apple " and has proved so desirable that
many Apples were sold on I he Strength of il.

For the professional accounlant or executive
who is responsible for planning and projec
tions, this program is a pUle aifl. It turns the
TRs-tlO Model I into a multi<Olumn, multi
line worksheet. Each column and line can be
proarammed so that a chanae in anyone figure
can automatically chanae all other relaled fia
ures' For example, if you are budleting a
12-month period, and each month's activilY is
related to a prior month, you can projCCl an en·
lire year's activilY by simply enlc:rinlthe first
month's data.

The proaram is desianed so that the work
area can be scanned eithc:r horiwnlally or ver
tically in columns one to ixty, or lines one 10

two-hundred-and-fifty ix. Any ponion of lhe
work area can be printed and lhe results of lhe
calculations stored on the di k for recallal any
time. I urae you to see a demonstration of this
software. I'm sure you will be as enthused as I
am.

In !he several months that I have been pre
PlIrinl this column I have aucmpted to mix a
Iiltle accountinl theory with program revi~

and recommendations. I am not UTe how well
this format has SUCI:ceded to date. I would cer·
tainly welcome any comment on how the col·
umn can be made more inlCIcstina. If you wish
to contribule to the column, I will be aJad to in·
c1ude your comments with Ihe appropriate
credits.

SiTlCe many of the TRs-&Os currently bcin&
sold arc disk systems, I am certain that lhere arc
many people who are usina lhem for business
purposes. Sharina experiences with others can
be an excellent way to increase !he value of t.he
machine 10 all. I look forward to hearing from
you. My address is: Michael Tannenbaum,
CPA, 42 Bulaire Road, East Rockaway, Y
1IS18.•
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eli COl' red. '''en trying

10 ill telll the hi h- peed
modifit'ation.• Radio Shack

ha . mad 'ome changes. ..

Fig. I

CA SET E

clip, solder, or dismtanaJe anythina.
Insert the connectors, snap tilt case tOJether.

hook up your second monitor, and power up.
Ahhhh.

L. VIOEO
JACK

BAAIO
SHIElO....l

SIDE WAll
or COMPUTEA

PIct1Ire ucI SouDd. WW Travel
Do you carry your video monitor everywhere

you eo with your TRS-S07 There's no need to
do alIthatluuine. Usine a simple RF modula·
tor available in kit form, you can put computer
power in your back pocket (if you have very bie
pocktlS). TIlt materials you'U need are tilt
modulator, a case, two five-pin DIN jacks, one
DIN cable.

Start with the RF modulator-Radio Shack
seUs a SIS Project Board and complete surplus
units are easily found. Assemble it accordineto
the directions. Hook it to an ordinary televi·
sion, and temporarily run computer video
(from tilt lIC'W output jack) to it. TIlt picture
quality will be underwhelmine, but that is
mostly a function of tilt limited bandwidth of
commerical TV rc:ccivers.

For simplicity, you can put tilt whole assem·
b1y in a small equipment box. drivine it with
either your new video output jack or the built
in one. For tbe modulator's case. I used tbe
empty slot reserved for the Rs-232 board in the
expansion interface, a1thou&h any classy box
will do.

TIlt center pin of tilt video DIN jack (pin C
in Fig. t)in tbeTRS-80is not used. To it, attach
a wire from tilt casselle port's audio output line
(pin 0 on the cassette connection shown in tbe

A OT co NECTED
B GROUND
C aT CO ECTEO
0 VIO 0
E .~ Ol 5
f' CASSETTE 0 10fF
G OATA OUT
H GAOUNO
I OATA I
J CASSET TE 0 101'1'

loll I PLUG
AND JACK

witb. ExaetoO knives, drills, wood or linoleum
culline tools. and even screwdrivers can be used
to cut the plastic to the ri&ht shape and smootb
out a bole.

Open the case and select the placement of tilt
jack carefully so that the 80 will reclosc without
strikine or bindine on tilt new hardware. Cut
or drill a mountine bole, and install the video
jack. Be sure to blowout the bits of plastic, be
cause tbese chips, wbich will clina by static, can
cause havoc underneath keycaps.

Now examine the TRs-8O's normal video
output (DIN) jack: it has five pins, three of
whicb are used. Fill. I sbows tbe video area with
the cover removed.

You will need only two pins because tilt five
volt output pin is used for aclivatinetllt optical
isolation circuitry in tbe video monitor. isola
tion is ncccssary because. unlike most commer·
cial monitors, this one has "hot" pans unln
sulated from potentiaUy daneerous AC power.

On Fia. I, locate the video and around traces
(0 and B) where the DIN jack connects to tilt
circuit board. Obtain a miniature audio con
nector, and mount it on tilt board, soldmne
the center (hot) lueto point D. and tilt around
luato point B.

Solder a short piece of COllI cable to the
matiDi COMector, and run this to your new
video jack. I used phono e:artridee mountil1l
hardware for this process. In any event. if ease
of gettinain and out of tilt TRS-80 is important
to you, then matina connectors will allow you
to work on the computer without havine to

T beaet\t1mIan in tilt back. Yes, in tlltlreen
shirt. Wbat was that7 Customize your

TRS-S07 Sure, folks, just a few simple do·it·
yourself chanles can tum your computer into a
funny-lookin&. but more powerful machine.
Step ri&ht uP.lltat that soldmnl iron. It's time
for the Autumnal Equinox Hardware Festival!

This month we wiU be addlRl a second video
jack. putling a radio frequency (RF) modulator
into an expansion box, letting rid of the
RESET lockup in the expansion box, bringinl
RESET up front, adding Levell and Level II,
addinl a keyboard expansion socket, elimi
nating tbe LPRI NTILLIST han&uP, and doioa
some preliminary thinking about real-time
docks. And you can let nearly everythina you
need at your local Radio Sback.

I.Prepan~

First I bave some milled news for those of
you with newer TRS-SOS.

As you may have discovered when trymato
install tbe hiah-speed modifICations, Radio
Shack bas made some chanles. The lwo<hip
ROM set is slow, and takes up both available
ROM sockets; the cassette load improvement
modification ("XRX") prevents data 1/0 at
hi&h speed: and tbe new expansion box is
somewhat locked into standard speed. Also,
tilt updated no-bounce keyboard style makes it
harder to install top-mounted items such as a
control key, and so fonh. Radio Shack bas
aone throueb so many alterations to the com·
puter tbat models now hardly look like my own
antique machine.

Let me offer a few precautions before start
in&. Open tilt case carefuUy, settina aside eacb
pan in order (sill screws and sill white keyboard
arommets). Work on a IllI'Il: surface, and set
the unit on a towc!to protect its finish. Rex the
keyboard's cable as lillie as llOSSible, and put
absolutely no stress on it. And most of all,
always make any chliJ1&es witb tbe power off
lind disconn«/N.

Let's start with an easy one. tilt installation
of an extra video jack. You'U need a sub
miniature p1ueljack pair, a video jack, wire.
solder and cosmetic tools.

You can always use tbis extra video jack, es
pecially if your machine makes frequent
appearances before tilt aeneral public. You
may add almost any son of jack for which you
have abundant matcbing connectors; I used a
simple COllI jack. Since 100& wires will tend to
make your video signal look messy, choose a
point near tbe normal video outlet to mount tilt
new jack.

Tilt plastic used for tilt TRs-80 case is soft
and very pliable, almost enjoyable to work
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~RS-80. OWNERS, NEW RELEASES FROM CCCII! "

• Let the computer writ. ,our "Baelc" The Supply Room
progr.m 'or ,oul

• Draw plctu...., .nlm.ted 'Igu...., dat. A soPnllticaled p.og'lm 1II1! It any to ope,ate Tllit uniQ<oe
I~t.m 1'111,.. you manlge yOuI retail or wI'lGI....I. in••mOlY 0' UP 10

forrN! 1000 II... ita mi. CoIl may bit ',Ict,ona Of • Clnt. 'I .... QUlm;t'•• may be

• Create. IIbr." of dl.pl., form.l deo;,....1 ••1....... AutomatIC cost ••"rlglng O. updated Illms and

• Produce "Comm.rcl••" gr.d.eottw....1
1U9'il1l'1e<1 ...181 p"ces based on g'oss prohl. T,.nMCIl0n "POn,
prodl/Ce<l during pOSllng funCtions Ptinted ,epa,ts ,nclutltl .
1, rflnuetion l.isl,ng•. •. Items On Ofdel'.
2. Compllllt Inoenlo<y l.isting, 5. Items Out or $lOCk,

. . 3. lilting_ by PfeIl •. 6. Suggested PO:•.
• · · ReQ",lre. Mod 1. 321<. 2 Diak . ........ . '2$0.00....-

~
.. ·.. ..

• • · The Filing Cabinet· ·~. .-,
/" • ......-:"- . Taka that collectIon ot Job O'de'I, P....onn.1 AC'<:ordl. Report.,._. •

~
• 0""'-'

Etc Ind got Ihem o,glni~ed. YOU dll,ne up 10 1. dill Inpul Heidi

• 0 ~ .~_.. "'":'"

.. -- . .peclfylng held type· Ilpha/numeric 0< US, held lenglft Ind held
. . ....- 1oIIps,alors - IUCh as Iluhes. elc. During dltalnput. lhe CU'Il()' p,ovide•.
. c~oo 10, cha'icler input and .klps 0\1<1' lhe liekl W'Pa"tOf$.

• ....... • Bul 11\11'. only n,ll lhe Ilory, OUlput 'epc)fl' a,e aulomll,C- lo,mated and p'oorsm aUlomallcslly '"",vestl column headingl
TIti, mUnl you Cln cUllom,a you, Own dill olle mlnlgo',

TIte ....Ic Cu'IO' II a Revolullonlry Flmlly 01 ProduCI' whoch
complell WIth flp,d dill Inpul and lelectlllft oulpul ,epo,tl Comes
complele wIth documeotlllOn.

P'OVllle" dlamlllC new melhod 01 ,ep'oduclng d,aw,ngl and dllpllyl Requ"es Mod 1, 32K, DIsk & Punter ..... '1110.00
that yOU c.elte on you' ICleen. II makes !>o'h IImple dilpllyl Ind 0, MOll 2. 64K. 1 DIsk & Prinle, . ........................ '150.00
complu inle,aCliye dltllnput Io.ml. (f sto'es a "BASIC PROGRAM"

The Restauranteur's Consultanton disk to. tlO-. ,eady 10. yOU loe.eeute alone o. UI sub.outine. II
P'oduce, sc'aenl In !>olh Itanda.d 0' wide screen.

It II ayailable 10< any I_I 2. 16Ko. la'glflyllem WIth lapeO'disk, by Ty Halderman
An OIItlonll ..,lion il now ayall,ble wh,ch c.eates In nHmtlly
language Ilfogram Thil food .nd oeve,sge manlgaman' 1001 dllmltlcslly redUCIlI

Be lure to pick oul tne Iyslem tnat lill \'0'" presenl nerrG' and the humin lseto'l In lOOd COft .nllyll•. Tho6fI tllll. requi'ed to
Of'lle. il loday. YOU may upg,alle you. o<iginll copy by PlyIng ttle eHeeliv"y operete any ...tlll ••nt 0' lOOd lIfVoce Dullneu. Over 11\11'
dille,en.ce and I moderste ..,YICI cnl'ga. dozen 'epc)fll glllft unito,m. Icc".,Ie In(! up to Itle ",,,n,,'e tnlOfmltlOn

10' prohllbihty. And. n.ndling 01 dlily CQ$t chlnges ,equire, only
minules pe, week Inlteld or 110"... bKa"se the COn'ultlnl mikes all
'na neoesssry eo'we'lioni I.om yOll' C"" proces.. R,pOrI, lnelu",

MAGIC CURSOR PROGRAMS 1. Menu Recip". 5. Food CoIl Summlry.
2. Ing'edlt""l Ulling. e. Inpu' 0111 Sheetl.

THE MAGIC CURSOR aliowl you 10 ea"ly c,eate sc'eenl (including 3. Supplier 1.4..,. Fil•. ,. Bllen updll'.
grspll,Cl) on you' ylCleo. A pOwet1u4 command tnen ~rates lhe •. COmpl"e Lilting 01 Food Cost Anllysil.
BASIC In'l,uCloon' 10 ,ec.ellelhe sc'een. Fo< Itle hrltl'lme.1 p'OIl'lm Mod I. 321<. 2 Oilk. Prln'e. 0' Mod 2 ..... "50.00
10' lutomlllC gene..,;on 01 Yldeo OI,p1ly lo.m" p6K Tape 0'
DI'k) ......... $24085 °Trademafi< 01 Radio Shack. a Tandy Co.
THE WAGIC CUfl$OR 1lddlllO<lllly make, IOplli,'ICSled Dltl Enlry
Ind O,spt,y euy Wllh MlglC C"•..or I you OSline lne Oat. Enloy Of Send cn"'k o. Money eros, PaylDla 10:
o.lplay lield, dlreclly on you' screen. The del;Mion command' CUSTOM COMPUTKR CENTER, INC.gene,.,e the BASIC InllruCI,Onl 10 Implement Itle Dill En'ry .nd

t:"
Altn: JIm Maf1en,

D'lplly. The Mlg.c C",so.' nu commsnd. """och mo... cen"'. Ind P.O. 80" ~21 Houllon. Te"u nosaduphcl'e block,ot g••pllleal 0' alplll/nume,,, display,. You csne_en O. csl!. (113) 414·2484
jUllify le., (16K Tlpe Only) .... ,n.es
THE MAGIC CURSOR II aOCl' tile power to wflle .nlmlted gsmes
easily in 8ASIC, The MagIC Cursor II "Iowl you to 'eload p,e..-lOUS
sc.een, either f,om memory o. l,om Dilk. Vo" Cln then modify lhem

SYSTEMInd IIo<e either Ihe mod,ltlHl SCrOOn Of only lhe chlnges. (32K Di,k OUAN, DESCRIPTION (Size: Tlpe o. Dilk• PRICE
Only) . In.M

THl MAGIC CUIISOR III WIll be Iyalilble lOOn to, the neW Model II
COmpul.. (32K One 0' mo,e D,.k) .'10.M

1ltI! MAQIC CURSOR IV proy,dfIs the leltu,.. ot MlglC CurIO' II Dul TAX & HANDLING
Handling Chsrge. Sl.5O

1'0'''' In assembly Ilng",ge p'oo'am (32K D,sk Only) IM.M Te"a, Rn, .dd 6.. Sales Tn TOTAL....
WRITE FOR OUR COMPLETE WASTEfl CHAflGIE I Vi .... INFOR.....TION

SOFTWARE CATALOGII ONLY.

C.,d. hplfes

C.1I1'3 '1'·2'" G<G<_~'"'." M.Il.' !;".,g•. V'.. 0:;.".1,... C"OC.O'M.,....' NAME
0."", O«otj>l.o Pe<..,...., C_•• ,_"." dly. '0 e",' CO C G<eo"ee'e.lI,
"'" ac:e.,,'''' SO"...'. g.,.,.~,"oW,.~.",.n'onl. P''''........KI'Oe".~. ADDRESS...,_, "01"'. $oms P'OQ""" ,.","'M! _ <0,,,'" lape Fo< 0.....,..on •. ,n.

\::""••"IIp1..., ••1....CO"'.."'••• C'••'•• d'" to,.
CITV STATE ,,~
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KIFT

Tllbk I

The R.adlo ShIel< caIIIot nlltllbm. dacrilldon> ond
priao I", aU ,1>0 pIIU _'0_.,1>0 modin·
Cllion Iff shown below,

ClmenIMu(l
Wll........p wi.. n'·50I·l.) 1.99
SoII1n·up 64-J090 10'19

Added ",cleo jock
I F~I ridro COIlnectO' 211·212 V.i9
I Miniature pl""jock 1ft n4-lI) ZIl.99
Added RP modu1olor
1 ~pln DIN plu" 274-00) 1.49
I RF mod ulo'or (p.m '''''0) In·lll 16."
I ca.. (optlon&l) l7O-211 1."
I DINcoblc 4202'" 4.99
ModJlkd Ell RESET
I Mlnl..u,. SPST """ell 27~~11 1.69
I 10K ohm ,aItlor 211·IJ)S S/.19
Added R.ESET bullon
I """'bullon 17)·15017 Sllo'I9
I MiJIIat",. pl""j..,.... 214-2IJ 111.99
Leoti I Addlclon
I MInI..u,. DPDT lwild! l7)~14 2.19
2 IKollm'....on m·1l21 ".)9
I Ltod I ROM ... (.... 'm) SIO bribe
Kf)'bootd &ddi,1on
1 l6-pln wire-wrap IQC;t'" 27~'_ 211.)9
I I~pl. 1011In·,oll IOtkrt 276-1991 V.i9
I 16-pl. Jumpor ..bI< 27~1V16 ).99

Ports Lisl

n,ure). Inside the RF box, wire two DIN jacks
in pIlT1lUel, hookina them up to the RF modula
tor as in Fil. 2.

A short DIN cable connects the computer to
the RF box, the TRS-80's orialnal monitor
pluas into the box's other jack, and the RF out
put loes to an ordinary television. See Fi,. 3.
Picture and sound can now travel with me and
my TRS-SO.

UIIodd•• RFSET
Speak.ina of the expansion box, I'm amazed

that IUdio Shack has let users suffer with a
RESET bullon that locks up the computer
when an Ell is connected. Th.ere's no ,oad
reason for leavina it that way, and fortunately
the solution is very simple. You'U need a sinale
pole, sinlle-throw switch and a 10K ohm re
sistor.

Open the expansion interface, and locate Z32
(near the power switch). Ir you have a newer ex
pansion interface, this will be marked Z39. In
either case the part is a l6-pin IC, type
74LSISS. Now rmd pin 4, and identify the trace
that leads underneath the IC and out its other
side. Look carefully, usin, an ohmmeter to be
sure it's the n,ht trace.

Oot it? Okay, take a sharp blade and cut
throuah it. Run a 10K ohm resistor from the far
side of the trace to pin 16 of Z32 (or Z39), and
solder it carefully. Finally, run a pair of fine
wires, one from each side of the cut trace.
Solder one wire to each connection of the
minUiture toule switch. When the switch is on,
the cut trace is bridled, and the expansion in·
terface aets norrnaUy. When the switch is off,
the RESET bullon apin works colTCClly.

Why did the eXPlinsion box Iwla up the com
puter in the first place? When you power up or
hit the RESET button, the CPU clears a few in
ternal items, and then sends out a siana!to hex
address 3'EC. askinll for information about
the disk S)'$tem. If il doesn't lei anythinl (no

30 • 80 Mlcrocompullng. September /980

expansion box), it continues to READY (or
MEMORY SIZE? at power up). But if it does
find somethina (the disk-chip in the expansion
interface respondina with the proper value), it
sits and waits for the disk to stat! rollina and the
data to come in. No disk ... no data.

When we cut that sinaJe trace, we took the
disk system's answer from the circuit. The disk
controUer is still sendina a sianaJ, but the com
puter doesn't see it. The CPU ,oes happily on
to READY. As for the 10K ohm resistor, it acts
like an electronic rope, restrainlna the answer
circuit from trillerina because of the 1Liah
speed electronic madness inside the exPlinsion
box.

Even disk owners will find this modification
valuable, because It allows the disk drives to be
disabled without flippina a aJitch·inducinl
power switch. Also, readers usinll the lNW
research expansion board may make the same
modirlQltion. The IC is marked UI9, but the
rest of the process is identical.

All EII)'-to-reecll RFSET
Where Is your RESET button, anyway? In

frustration, have you torn orf the computer's
lillie silver port cover? Maybe benl the cable
and cnshed the system when reachina for
RESETI Well, then, brina the button up front!

FoUowin, the same carpentry precautions
used for the extra video jack, install a
momentary-on pushbutton <let them in packs
of five from Radio Shack) at the left side of the
computer. Just two wires are needed, as only
half of the TR.S-SO double-pole RESET bullon
is actually connected in the circuit. See F11. 4.

As before, it is wise to use some sort of
matin, disconnect plul so that access to the
machine innards is simplified.

Don't put the bullon 100 close to the top of
the keyboard, as many an Apple user has shed
tears over hittin, its badly positioned RESET
bUllon. Imqine beina on the 7,OOOlh word us
in, Electric Pencil, and accidentally swallin,
RESETl

Level I BASIC 0 LeYelIl
Your kids are havina trouble with triple

dimensionina strinas? They can't make sense
out of 10D ERROR and holler aboutltl.vina to
type lon, lines of command words? Then why
not use that nice and easy startinl Ian·
'lI&Ie-levell BASIC?

But you just upgrBdcd to Level II, you sayl
Fear not, for the virtues of both are available to
you for the price of a switch and two resistors.
let's hope you've saved your Levell ROM ...
you paid for it the first time. If not, seek out a
cooperative (SIO usually encouraaes cooper.-

f..olu D 1- RI-

TllbI~2

A8 DEFO
2-HIJICLM 0
10- P Q k T \
2 - . Y l.
6-01214S6'
• _ 9 :.-
12- 1.8a UPAl D R

L • RTAIl
II"" - n. PI. 4 - Hln

tion) Radio Shack manqer and obtain. level
I ROM Set from the uparade pile in the back
room.

The ROMs you want are marked National,
and are Identified by the nurnbm M2316E1
MMS2S8ET RlN and SIN, or Motorola,
marked 7807 and 7804. Best of all is the sinate
chip MOIorola ROM, marked 7809. You do nOI
want chips marked lntel; these were very early
ROMs, and wlrlnll is complex.

Check to see if you've lot a two or three-chip
l.evd II ROM sct. If you've 101 the three-chip
set, there will be a conneaor l:lIble ruMina to a
separate board. If not, both ROM sockets will
be filled, and that means no room for level I.

Handle the ROMs carefuUy (use special
black foam or aluminurn·foil-covered vqeta
ble trays). Mount a double-pole, double-throw
switch conveniently, but not where you are like
ly to nip it while USinl the computer.

Open up and tum over your TRS-80. The
leveill interconnect cable will be plulled into
one of the two sockets, and several additional
wires will be connected from the Level II board
to various parts of the main circuit card. Find
lhe foUowin, locations:

• The ..... wire from Ihr Lrvd II boon!. _rd.... tl>o
WIlImidr or dip lhu"lJ.
• ROM Sock.. lJ) or lJ4 (wIl_ is _Yl. plrn I'
ond 20. Soc rorlk:r ..AppIkotlons" columns if you _
to k..,., _ '0 ..... pl••umben.

Cut the traces leadinll from pins 18 and 20 of
the unused ROM socket. Add a short lenath of



YES! Sign me on as a subscriber to
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Try to think 01 80 MICRO.
COMPUTING as more ot a large
club newsletter thin In Ivory
tow,r high·level publlcltlon. I'll
I.ave the pomp to other pul>
IIshers ... the ones with the
wIII·deserved Interiority com·
plexes who cater to their Inlde
quacies by publishing esoteric
baloney. This magazine i' writ·
ten by the readerllnd edited by
people whose 11m Is to help you
enjoy your TRS-eo' .

appoint yourself a committee
of one to get more subscribers
lor the mlgazlne. You will ben.
fit even mor.thln we do h.r.lt
the magazine ... because thl
more relders we have. the more
ads we will be able to Ittract
... and the more ads. the more
pages 01 articles you will get
every month.

The lJ() market cln. I think,
lupport I couple 01 hundred
plges 01 ads ... Ind that
would mean I mlglzln. 01
nelrly 500 plges. month. That
should hold you. You may not
hive time left to use your com
puter.

SAVE
With each Issue costing

$2.50 at your computer store,
that's $30 a year. For $18 a yeal
you can subscribe ... at II..t

ENCYClOPEDtA lor now. As the magazine ex·
II you'vI rlad Kilobaud MI· pands, please do not be sur·

CROCOMPUTING, you know pllsed If the cover prlcI In·
thlt I try hard not to duplicate creases, along with thl suI>
published material. My concept scription price. I started 73
Is thlt Ivery reader should Slve MagazIne for radio Imateurs
every ISlue (we sell Inexpensive twenty years ago with a cover
box.. for this so they can sit on price 01 37c (two for 73C) and II
your library shell) and treal the Is up to $2.95 a copy now (and It

SUBSCRIBE magazlnl as I continuing Incy· Is the largest 01 the ham maga·
II yOU ale not already a sub· clopldla 01 computing. I make zlnes).

scriber 10 80 MICROCOMPUT· sure that much of lhe materlll For you bargain hunters ...
lNG, please get signed up right In each ISlue Is written In slm· and those who find that one
now. The yearly rales are S18. pie language so II will be under. year goes by all too rapidly. the
and that Is a bargain. Just one standable by even the rawest three year rate lor 80 Is $.45.
single program of use to you newcomer to computers. 011. I This, too. will be going up ...
cln be worth much more lhan hive articles for the more Id· rellectlng the Inllitlon, paper
thlt. One review 01 an ICCes· vlnced users too, so you'll hive Incr....s. postage Increases,
lOry could slve you many somlthing to lOOk back over Ind a short vacation for me in
tlmel thlt much Investment. I liter Ind u.. IS your under· Hong Kong next year. SOmeone
would Ippreclate It If you would standing of your system grows. has to pay lor that.

I' .,. coupon beto- I\U bien uMd. .... till out Mlbscf.p(1oOI" rorm on the ANdec SIN-ee card ,n '''1' baGIl of .he ""IO&llne

often Irom 50 to 100 a week!
You'lI get the cream 01 the crop
elther pUblished or reviewed In
80.

HARDWARE TOO
The same Ilw 01 the comput·

er jungle holds for hardware.
Would you, as a manutacturer,
mlrket In Iccessory lor a sys'
lem which hiS sold 100 units or
would you go first lor the one
which hll sold hundreds of
thousands. It is, as wllh soft·
Wire, sell..vldent why the great
bulk 01 the hlrdwlr. IccellO·
rln for computlrs are lor the
TRs-eo· these dlyS.

80 MICROCOMPUTING hll
the Idvlntlg. 01 the use 01 the
Ilrgest and most complete mi·
crocomputer lib In the world
... thl one developed 101' In·
stint SOftware and Kilobaud
MICROCOMPUTING. This
meln, that most n_ pieces 01
equipment are t..ted and In
VI' by our Itllll ... and this
melns thlt we can tell you
what WI think Is outstanding
. .. and where _ find rlpoffs.
This lab is Important to you.

Enjoying 80 MICRO?
then read on e e e

Okay. now you've had a
chance to ... what I have In
mind lor you with 80 MICRO.
COMPUTING. Oh, I admit that
we're just getting started and
that the magazine will be im·
proving a lot as we go along.
We have some Interesting
Ideas In the works lor you.

With the TRS-SO· (01' 90 ...
etc.) being the most popular
microcomputer In the entire
world. you are going to benefit
from this in many ways. The
more computers Ihere are out
there 01 one kind ... the more
good programs you are going
to havI '01' this system. I hope
that Is obvious. You may be
sure that 80 MICROCOMPUT·
INO will be packed with the
shorter programs and reviews
of the larger ones. You can
wllte an awfUl lot of money on
stuff that looks great In the ads.
but flules out when you try to
use It. You need our reviews.

The wlalth of programs will
also mean thaI there will be
much belter programs for the
TRS-80· Ihan any olher system.
Put yourself In the seat of a
computer programmer and
you'll understand this. II you
arl going to spend several
months devlloplng a compre·
henslve program, and It takes
alt 01 that to write and debug a
big program, would you write II
for a system which has sold
one hundred unlls or one Which
has sold over 300,000 systems?
The answer Is Obylous ... and
this Is why we are already see
Ing programs coming out for
lhe TRS-eo· which are lar bet·
ter 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 larg
..t publisher 01 microcomputer
programs in the world. and
KilObaud MICROCOMPUTING,
you know that 80 MICROCOM·
PUTING Is going to be your
moll Important link wllh soft·
ware lor Ihl TRS·80·.

Wllh Instant SOftware being
sold and promoted in eVlry
country In the world where the
TRS-eo· is belng sold. our Input
of programs is also the best in
Ihe world. We gel plograms
submitted from everywhere ...

lJ() Microcompurtng. Sept mber t980 • 31



fO PPLICATIONS

TELEVISION

RF MODULaTOR

machines in usc, but nOI Il'tine) idcotifies the
row as shown in Table 3.

It's beller 10 check it yoursclf. Look for the
traces connectina 0, A, B, C, D, E, F, and G.
That is row one. Solder a wire to some point in
Ihis ro ,and run it 10 pin 16 of the socket.

Locale row two, and solder to socket pin IS
and so fonh down to row eight, soldcrin, it to
pin 9 of the socket. When viewed from the top,
the arrangement wiLl be as depicted in Fig. 6.

Once you have completed lhe wirin8, clip the
socket pin hon, tum thc board oyer, and
place evcrylhin, back in order. Leave the cover
off, power up, and run through a few of the
usual motions to make sure the computer is
functioning properly.

Now lake a shon leDllth of wire and, at the
newly· installed socket, jumper each row across
to each column. You should produce all Ihe
non·shifted keyboard characters, including Ihe
four arrows and the cursor.

Take a second lenllh of wire and jumpl:r row
eight with column one. This simulatcs the shift
key. Repeat the column·row test, and nOle thaI
Ilifted characters appear. Any bizarre behav

ior, such as repeated lellers, indicates thaI a
wire may be .honed or anachcd to Ihe wrong
column or row.

Last of all, there arc the cosmeti to dcal
with. Cut a rectan8ular hole the size of the

Fig. J

US'IO

MO ITOR

01 JaCKS~_

/"_~";.':~~V:':OL:,:,:,T,:,S_~ ~

C I ...~,~,"?r-------- ....._ GROU 0

"-------"~ - VIDEO IN"---------' r aUDIO I~

fl,2 ~

Use a Il&t screwdriver to snap out the black
ponion of the cover, and mark precisely where
lhe frcc area is found on the baseboard. Usin,
needlcnosc pliers, pull out all the pins from tile
solder-tail IC socket, and usc tile socket as a
,uide to mark the b~board.

With a mall hobby driLl, make 16 holes in
the board 10 malch the 16 pins of the ockelS.
Slide one of the wire wrap sockelS inlo the
disemboweled soIde.r·tail socket, using the Iat
ler as a special-purpose 1I0mmet. Feed the
wire-wrap pin throuah the circuil board, and
fasten the socket. in place with fast-dryingglue.

ow remoye Ihe entire cover, lurn the board
oyer, and identify pin I of the socket. This will
attach to column one. On mOSt versions of the
SO, you can usc the keyboard's resistors to iden·
tify columns. Sec Table 2.

Match column one with socket pin 2. Match
column two with pin 2, etc. Solder a wire to the
resistors, Bnd wire-wrap (or solder) Ihe other
end to the sockel pins. Be sure 10 solder 10 the
ends of the resi tors closest 10 the keys. You will
sec that the OIher ends of the resistors arc all
tied together.

The keyboard rows arc found al the inpul
pins of pcciflC Ie's on board, but there have
been so many versions of lhe SO keyboard that
this SCQuence: is far from consisten\. The
technical manual <load for better than half the

ftd a Mcoed KeyboU'd1

It' an action ,ame, and Ihe younastCTS arc
crowded about the keyboard. One youngsler
(baldini, with ,randchildren) complains,
"Hey, I'm not close "nouah to thc computer!
It's ri"ed in hi favor!"

Need another keyboard? No problem!
You'll need two hi,h quality wire-wrap in
telfated circuil socket and one low quality
solder·tail socket. All three arc l6-pin types.
You will also need some fine wire (wire-wrap is
best), a l6-pin jumper cable, and a keyboard.

The type of keyboard is up to you. Perhaps
you'll want a complete alphanumeric type
(availabk in the S40 ran,e) or merely a $10
numeric keypad. Whatcver you choose, it
should consist of individual keys, each with a
sinale pole single throw (SPST) contact pair.
Small calculator keyboards usually have matrix
arran,cments which aren't compatible with the
TR5-80. II keys arc arran,ed in eijht columns
and ei,ht row, as hown in Table I.

Depressed keys arc identified in the TRS-80
software by column and row. Leuer T, for ex
ample, is column five row three. That simplici·
ty makes addin, a keyboard a strailhtforward
task, since no pedal meodin, is nccdcd. To
identify any letler, you only need to know
which column-row combinations produce il.

There is enouah room on the far left wde of
the keyboard for a l6-pin socket in which to
plug a jumper cable leading to the added key
board. Inside the compuler, this location is
directly above a blank part of lhe keyboard'
circuit card.

wire bdwccn pin 20 and the otMr end of the cut
trace from pin 18. Solder a lana white wire to
pin 18.

Now remove the far end of the Lcvelll ROM
board' IICC1l wire from its connection point
near shunt Z3, and solder a red wire in its place.
A blue wire ,acs to the five·voll supply. I used
Z57. pin 14. Run Ihe Olher ends of the white,
ItCCll, red and blue wires 10 Ihe switch follow
ina Fi,. 5.

ote aha thaI two IK ohm resistors arc
necessary 10 lie up lhe ROM c:hi~selecl leads
when they arc wilched ofr. The resi tor hold
the chips ina.ctive.

Now here comes the hard, or fun, part if you
don't have the inale-chip Level I set. Find the
nOlch al the tOp of each ROM chip, and line up
the two chips. Now pi,gyixlck one atop Ihe
other, and solder all14 pin pairs, 0 that you've
101 a sin,le, inlqrated circuit. Do it carefully,
and be ure 10 keep the bottom IC anchored in
orne conducting material, like aluminum foil.

The foil also Bcts as a heat sink, so work pa.
liently and accurately; u~ good, fine solder,
and always kccp some Solder Up or Solder
Wick handy in case a blob of solder fuses some
nci,hboring pins together.

Insert this Level I hulk, or the sinale-chip
ROM, in the empty socket. Snap the computer
back to,ether, and power up. You hould
eilher leI MEMORY IZE?, if iI' switched to
Level II, or a imple READY in Levell. You
cannol witch back and fonh; Ihe languages get
confused and "hans up." You must power up
to the lanluaae you want.
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discrete logic chips and transiSlors. A very sim
ple CPU board and some software could h&ve
done 30 times that lask. Time and tcchnology
make changC$.

There are those compuler users who, if they
do not fear working with hardware, al least
sneer at ilS apparent clumsiness. On the other
hand, some folks cannol bqin to understand
the contortions (and labor-dollars) program·
mers 10 through to accomplish something in
software that a IS¢ chip could do wilh ease.•

~
TO FOftMII' LlV L D

RED 80.t0I'D CONNlCTION
NEAR l

WHITE TO NltW LltV£L I SOCKItT
PIN 18

~
--~

BOTTOM 01'
e e_ OPDT SWITCH

TO _II VOL T5
(lilT PI 141

8LUE

Fig. 5

TOP OF JUMPEI' SOC ET

....
C C

Z C C 2

3 C C 3

KEY80ARO 4 C C 4 KEY80aRD
COLUMNS !l C C S ROWS

6 C C 6

7 C C 7

8 C C II ~

/g. 0

STILL CONNECTED
TO LIVEL n 80AI'D

The previous liltle item was included to make
a point. With compulers, ihere are many ways
of achieving very similar goals. Software can
run a prinler without the mess of hardware
used in the expansion box. Although a separale
data generation circuit could have been used
for cassette output, data is output via software
inslead. The whys and wherefores are rooled in
economics, elegance and versatility. 11 was not
too long 810 Ihat I built a nine-channel multi
media conlroller for a museum out ofdozens of

f1g. .,

16-pin socket in the black plastic cover using a
hot, sharp knife or razor blade. Work slowly
and carefully to achieve a factory finish
(whatever that is).

Piuyback the remaining wire·wrap socket
into the first one, and snap the cover back on.
The socket should fit perfectly, rising about
I I 16 of an inch above the surface of the cover.
The cable plugs in at a c~mfortable distance
from the keycaps.

For each keyboard you wish to add, work
out a row-column key matrix to match the
TRS-80's, using Table I. You can either make
the jumper cable an integral part of each added
keyboard, or include a socket on it as well. Bet
ter yet, put a cable and socket on each extra
keyboard, so that they can be chained.

No-priam Lockup

If you've got the time and patience, there's a
load hardware fix to cure the LPRINTILLIST
no-prlnter lockup. It involves a few ICs. an
edle connector, and lots of wire. InSlead, do
this:

POKE 16422. PEEK (16414) : POKE 16423. PEEK (l64Ul

Now do a few LPRINTs and LLlSTs. See, il
sends your mistaken Ls to the screen. Where's
lhe hardware?
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R e T

,70AEH
,"oR"
;707EH

H means the number Is HEX
$ means current localion counter.

MACHINE UNE MNEMONIC COMMENTS
COD£ NUM COLUMN

22O$1e 000S3 LD (11lOSH1,HL

183e ~ JR $+ 3DH
FE52 ~ CP 52H
2001 00006 JR NZ,$ + 09H

C06F70 00051 CALL 708fH

Since Ihe Disassembler works only on
In·memory programs, II has been made
relocatable so that you may move It
around in memory 10 avoid conlllcl wilh
the program you wish 10 disassemble.
As an added option, you may also Jump
10 memory localions and Iransfer con·
Irol belween Disassembler and olher
utility programs in your computer.

The Disassembler. use II to examine
and analyze any machine-code pro
gram!
Order No. 0232R $9.95

The D sas 8mb er
This Is a single-pass, hex·notation

disassembler thai will send its oulpul
either to tape or to a lineprinter (Radio
Shack parallel port). The tape oulput Is
dlreclly compatible with Tandy'S ED·
TASM(TM). Thus, you can take an obJecl
code lape, disassemble and output It to
lape, Ihen use EDTASM(TM) 10 add,
delete. change and ev n re-assemble
your new version.

In addllion, It displays Ihe dIsplace-
menl and absolul address 01 any
relative jumps made by Ihe disassem
bled program. 11 also displays any ASCII
characters used in a LD or CP opcode.

Sample oulpul from the Disassembler

BYTE
iliUM

1
7011
1013
7015

10n

making changes to the resultant source
code, wllhout losing track of jump/load
addresses. Labels start with "AAOO" and
increment up, In even numbered steps
(AA02. AA04, etc.). The odd numbers
(AA01, AA03, etc.) are left lor you to use
lor the source code during reassembly.

The printing 01 the disassembly may
be temporarily halted by using [SHIFT]

(just as In BASIC) or It may be ended
by pressing the [BREAK] key. It also has
a comments column to display ASCII
charachters used In a LD or CP opcode.

Because TLDIS and DLDlS wor\( only
on In·memory programs, they may be
relocated In memory to avoid conflict
with Ihe program you disassemble.

The next lime you need 10 "climb in·
side" a machine-code program, take
DLDIS or TLDIS with you. We promise
Ihat It will be an easier Journey,
Order No. 0230R (TLOIS) $14.95
Order No. 0231 RD (OLDIS) 519.95

You've bought a super machlne-code
program, but now wonder how it works.
Maybe you even used a quick PEEK
routin to giance through It when It was
in memory. II so, you dellnllely nollced
the complete lack of comments in the
code, making it almost impossible lor
you to decipher and understand it.

Well, Instant Software's Labeling
Disassemblers are the answer to yourt;~~:~~~~~d
problem. =

TLDIS (Tape-based Labeling DiSas
sembler) and DLDIS (Disk·based label
ing DISassembler) are three-pass, label·
assigning disassemblers which assign
labels (where appropriate) to the
roulines In a machine-language pro
gram. Their output is almost Identical to
that 01 a hand·assembled source code.

You can send the disassembly to a
lineprinter (Radio Shack parallel porH for
ellher TLDIS or DLDIS. (The dillerence
between these ulililies Is the storage
mode of the disassembly.)

TLDIS can send the disassembly to
casselle tape, DLDIS can send It to disk;
both send it to the video monitor The
stored disassembly from TLDIS may be
reassembled with Radio Shack's
EDTASM(TMI- the disassembly from
DLDIS. with Apparal's extension 01 E().
TASM(TMI.

Because of the use 01 labels, It Is a
simple maller to change any object code
program by disassembling It and then

We're proud to present three disassemblers for the TRS-BO. For
speed and simplicity, we recommend The Disassembler. For
complex disassemblies, especially if you wish to make altera·
tions, you may prefer one of our Labeling Disassemblers, either
TLDIS or DLDIS.

TLDIS &DLDIS

T rmln 1·80
The Termlnal.ao package lets your

TR5-80 communicate with the rest 01 the
world. These programs give you control
of the R5-232 port 01 your expansion In·
terface.

You can connect one or more serial
terminals to your TRS.ao. Your computer
will accept Inpul from the R5-232 port
Just as if it were entered Irom the
keyboard. Thus, you can use your com·
puter from a remote terminal without
having to move your equipment.

The TRS·SO can also be translormed
into a "dumb" terminal. You can use It In
a IIme·sharing situation to talk to "big"
computers via a modem. All data that
you type In will go out through the
RS·232 port and all Incoming data will be

displayed on the screen.
You can transler programs over Ihe

phone lines. Just load a program Into the
TRS.ao. The LPRINT/LllST command
will lransler the program to a receiving
computer via the RS·232 port.

Using the upper/lowercase modiflca·
tlon of Ihe TRS-80 Is simplified. (You
must hav the modification kit nstalled
first or follow the detailed Instruclions
Included In this package.) Control
characlers In Level II and Disk BASIC
will be properly displayed and all func·
tlons such as CHR$ will work correctly.

This package even Includes a BASIC
program to sel Ihe baud rale. You won't
have 10 tear apart your Expansion Inter·
face II you use more than one configura·
1I0n_

There are Ihousands 01 TRS.ao com·
pulers In the world. Let's gel logether
and lalk to each other-wllh the Terml·
nal.ao from Inslanl Software.

This package requires Ihe following
minimum system:

1. A TRS.ao wllh 16K 01 memory.
2. An expansion Interface.
3. An R5-232 serial Interface (e.g.,

Radio Shack's No. 26-1145 or the
equivalent).

4. An optional upper/lowercase
modilication kit.

Order NO.0130R (casselle·based) $24.95.

WRITE FOR OUR NEW CATALOGI
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Don't keep putting quarter aller
qUlirt. 1010 arcade games or spending
big buckl lor video games cartridgM,
Gel COsmic Palro1 from lnatanl SOft
ware - and get the beat lor less!
Ordai' No. QZ23R $1...

Battleground
It 'I la'e 1944, and the AlilecI Forces.,.e .-pIng toward 8«tln. AI General

In command of your Metor, you study
lhe mIIp. Al your command, are tanks.
planes. artillery, Inlanlry, englnMR and
vehicles-an awesome array of llghllng
men and the machines of war. From In
telligence reports you knoW that the
enemyGeneralls a ahrawd t.ctlclan, not
to be uncter_tlmaled.1t will take plann
Ing and stralegy to outwit thll wily okl
campaigner.

The bailie map of your sector wlltlllt
with rnart«ltI...ch showing t.... eMploy.
menl of your forces. You and another
play*" will Ilip Into lhe roln of oppMlng
German and American COIfIfNnMB as
Yet another battle unfokll.

Battleground allows you to ex
perience the awesome responslblllty of
a baUI• .,... command. II will be up to
you to deploy your tanka. plan..,
¥8h1clea, _pons and men. On your
Ihoulden reata the declalon, whether to
call ror dlreclartUlery gunllre, or !oorder
your ptal"lltll Into the air. You will con-

- ...~~~atanlly be watching for an enemy air
drop, alwaye carefully manoeuvering your
lorces,

The atar1l. rullty of Wand War II
comes alive In BatllegrOUnd.
Orc* No. 0,.,,. ....

will bit 'rom either lhedeclo'. of an alreraf1
carrier (\Iia a aleam catapult) or from an
airfield,

All controlS respond the same as lhey
would on a real jellighter. You'll haWltto
constantly monitor your display and
make adjustments to 'fOUr throttle.
flaps, rudder and air spoilers. You
decide when 10 retrKl flaps, 'andlng
gear and release the auxiliary luel drop
taMs.

Your on·boa1d navIgational compuler
will dlrecl you to your selected airport.
The GlldeslopeilocaUzef Information
will aid you In approaching and landing
on an aireralt carrier deck or airfield.

The Weapons Cootrol Computer will'
arm your missiles, ptoyllSIt you with the
range snd bearing to a target. and t811
you when 'a auack. And, II thlngll should
get a IIItIe too 1'101, you h.i..... an election
seat command for egr83ll.

For a carrler-blsed landing. you'll
ha.... lo de9loy your tall hooIt. For alano.
based landing, you'll need r_se thrust
and your drag ehule.

After you"'" flown a few missions with
the Jet Fighter Pilot I*:kaQe. you'll
Mow you've earned your wings.
0nMr No, Ol5IA $14..

eoemlc Petrol
WARNING; PLAYERS OF THIS GAME
SHOULD8E PREPARED FOR A STATE

OF REAU$M HITHERTO
UNAVAILABLE ON THE TRS-80

The Cosmic Patrol program puta you
In ItMl command chair 01 • small in
lerstellar Piltrol crah. Your ml.slon lata
delul Terran apace and prey on the
Quelon supply ships wtllch carry MSM·
lIa' part. and lubrllicanta for tn.t Im
placably ~tl" robotic loree. ThedfOne
frelghters .,e'ali1y •••y pickings lor the
accomplished star8hlp pilot, but bew.~
01 1M I·Flghter escort•. They're armed,
last and plloted by Intelligent robots
linked to bIIlt1e computer•• They~
miss.

The CoamIc Patrol program Is not Juat
another search and destroy ga.me. With
Its lasl, real·llme Kllon. Impreaaw.
lIOUnd 09tlon and .upa-b graphics, thIs
maehlne-language program Is the besl
of hs genre.

Jet Flghte, Pilot
The Jet Fighter Pilot j)IIckage takes

you as cIoN to f811 comblll llying as
possible ... without pulling 0'15.

In this brilliantly realistic simulation,
you become the pilot 01 • high perfor·
mance,twin turbo-jet light8l'. Total con
trol ollhe .!rcrall Is yours.

Allhe II.rt 01 your mission. yoo'll 00
through an entire engine start procedure
before your tllght (provided your ground
maintenance is up 10 pat). Your takeoff

Instant Prices s.ubjecl to chaoge without notice.

PETERBOROUGH, N.H. 03458
603-924-7296

IJ() Mlel'ocompullng, s.plemNr 19BO • as



THE ASSEMBLY LINE
by William Barden, Jr.

"Numeric computations are
very tedious in assembly

language, especially when floating·
point numbers must be handled. "

~rum Li.l:ri~~ I. L~ Druwiflg ~rum

II au.oeA'AlII.E •
.,U
n.,ICllh~ll

01..1<:.
IILI.A

""""II'

T his month wc·~ JOiIll to discuu inler
fad", wmlbly IanaUII'C o;odc to BASIC

_why it is dnirabk....·hat lcd1niqua au in
~oIyed, and whl. kinds of problems will be en·
coul'llemi when it's donc:. Wc'U auo be pr~

xntilll the winner orthe Grall Srcond AMem
bly l.i~ PrOSlammin. Conl~.

A SymbMllk Rn.no.Mlp

A PfOirarTl made up of both BASIC rode
and usnnbly IlIn,uAle code likes alIYlmaaC of
bolh types of prOjJlmmilll. BASIC can be
uK'd for all of the 1/0 bound PTOCftSina. wllile
assembly lan&uap can be used for the com
pul~bound procasi",. which must be as fast
III possible.

An Q&mplc of I/O bound prcx:cuina il tM
portion of I rnaillUt proeram ttw aa:epu user
input for malIllrI mtria. In th1J ease, the Nab
Ipnd proc-illl of uxmbly IInJua&e is un
nCCUMt)'. as the dati is beina Input at spm1s
no I/Uler than JO or 40 words per minute. and
can euily be IwldIed by BASIC <:ode. A Amilu
aampk is printm, output, whi<:h prooeed$ II
speeds in the 1Il'a1 of 100 dwllCtm per second.

Auembly lanauqc C!O<k can be llIt'd In the:
compute bound. or "number crundlina" por
lions of the PfOIl'lm. whtre BASIC~ is
very~. We've all Sftl'1 or hurd about mail
list pt"OITanu thaI take hours (or c1ays)to MlfI

mtnes. Ir the MlfI routines are coded in assem
bly 1&n1~. this ti_ crilical ponion or the
proaram can be impro...ed by a ractor of IClOor
50. Other uampks or proct'SSilll wllne aMettl·
b1y lantuqecan be used are hip.$JlffiIlraph
ies, searches, and array oper.tions.

Whm one opU to UJe aMettlbly lanl~

code. lhere are OIhn trade-OUi. BASIC code
can be devtloptd Ind dtbuUed much fum
than ft5Cmbly Ian,uage oodc:. Numnic rom·
pIU.tioni are ...try tedioll$ in lS$C'IT\b1y \an.
a..., np«ially whm noatina·point numben
(thox larln than inlC'lCl ....lun) must be han
dled. Strinl operltions are not tuily per.
formed in assembly lantulle.

However, in ipile or iu nepti ...e upecu prl)o

III" ,Al.L COOl Hen
"" KU .111. 1l....Vl. L.ll
IIU HillE IIUI L.ll
lin )rlC IIlll l.ll
• 111 11 "'" 1>....,1, L.ll
1111 n IlIliI 11M;
lin liT<: IIln tro.nIl
1111 ct '1171 .IT
'"1 11111 Dl1>
11111 tOTAL r~

lIami of .ny .i&nifIC&nCt can btncfil areatly by
havinl ponioni of lhe rode in ti5tI1\bly I.n·
,ulle.

le-"tl II BASIC and Di.k BASIC allow
BASIC rode and aunnbly lantuqe rode to be
run tOllether. The mechanism ror this i$ lhe
BASIC USR c.lI. let's illll$trate the UK of
USR in level 11 BASIC and Disk BASIC by
$Ome simple .SiC'lllbly I.naulle code. This code
dr.ws • line aerou the $CTC'm Ind is shown in
PrOllram Ustina I.

For reasons which we'll diKuu later, Ihe
IS$eRIbly llll\llllle code ~ is moan.blt.
That is the machine code end result of the as
sembly (the heudtcimal dat. in Ihe second col·
umn) can be movtd anywhcrt in mnnory and
will continue to dr.w that lint on the !ICl"tell.

Non·rdocal.blt oodc: can only exe<:llte in one
119 in memory, the area for wl\it:h il wu as
JmlbIed. controlled by the ORG psNdo-op in
the aumtbly Ian&\IIIC SWtmmts. (For. mon
a:xnpltle ditcllSSion or rdoca1ability. set this
column in the M.y, 1980 iuut.).

~nBASIC"'.w..bty Codt USR CaI5
Suppose th.lthe 12 madtinccode bytes ha~

been pIlt inlO RAM mtmOI'}" .tlocations 8000H
Ihrouah 8lIOBH. Howdo "'eue<:Ilte theusan
b1y lan.uaJt rode al thQl.t locations "'hilt in the
middle: of • BASIC pt"OITam~ In Level II
BASIC. the procedure is thii:

I. POKE the addless of the liIan of the m.·
chine lan......e oodc: into locations 16526 and
IM27. The low ordn bYte of the SI.n addreu
must be put into location 16526, and lhe hi'"
orcin bYte must be put into looation 16327. In
this caJC OOH mUlil be put into location 16326.
.nd SOH must be put intoloc.tlon 16!27.l.oca·
tiOM 16S26 and 16!27 arc simply ....ariable in
BASIC that has been SCI uiele spedfJcally to
hold the addTess of the m.chine rode to be cx
ecuted when a USR call is made.

2. At the point in the BASIC pt"lJIfITfl at
which you wanl to cxCCllte the "draw liM"
code. UJe the BASIC 51.temenl X. USR(Ml.
Whm le-'el 1I BASIC rncOllnten tllis il.lt-

.:l oa<: IlEIl>rg
, •• CIlo\MCTU I'OSlTlOlII
,n~

,£1111
,rroal a:GlU:n
,1lI1Q' I'OllIl'U
,COlPw.l'I'U,1tTIJI. TO IASIC

, " co. _ ....".. .Q<lDC.
II' e... .a.... ", .
u, "'H.' tnt Of .
n unl,IlO If" Of ."' .".,<1, 'CALL ar ".
, .. GOO<I n. ....- ..

Pro,rum Lis/I", 1. UwI If M""hitre'
LungulUt Calling SrqUf'f/rt.

mmt. it t.kn the addrns ...a1ue in Jocalions
16S26 Ind 16H7 and calls thlt location. At the
end of the machine Illl\IlII&e•• RET ilUTruc·
tion pop$ the return address off the $lack and
callKS' return 10lhe BASIC interpreter, which
pick. up Ihe BASIC rode .tthe ntlltllatemmt
Ifter the USR call. ThIs CALL and RETurn JtJ
qumcc Is U1umlted. in Protram UliIinl2.

3. We'...e tanored var\.abla X and M in the
Luttwo Reps. If 110 arcummts an to be p&sMd,
any dummy vallit an be used for M and ...ari
.ble X an be iInored. It'. ofien neauatY.
however, to p&ss one or mort Ilawnmts from
lhe BASIC rode to the machine lantuaae oodc:
and back apin. For tlWI'lpie. _mi&hT Want TO
modify the IISSttnbly tanaua&t' rOll1ine to dr.w
• line at any of the l6.lCfC'm lina., passina the
line number of 1-16 from BASIC to the dra..··
line eodt. Con>'tntly we rniaJ1t want to paM

back to the result of a hilh-$pttd multiply
routine to BASIC.

The USR call has • built·in pro...ision for
pIS~inlone ar,ummt to the madliM cock and
for trl/fifmin, one lTlllmtnt back from the
m.chine code. The M in the Il.tement
X. USR(M) m.y be Illy ...ari.bleorexprl:$Sion
lhal Tcsolvn doWrt to III inttter ....lllt from
-)2768 to )2761. This araummt is passed to
the machine rode in the HL rqisttr pail only if
the :wmtbly llll\luqe rode contains. CAll
OA7FH instrOClion. When the machine rode
ne<:llin the CAll. I ROM routine In Level II
BASIC rransfen the .r,umnttto HL

To transfer.n araument Iue of - )2768 to
)2767 back to BASIC. the a1ue must be in Hl
llIKl. JP made 10 ROM rO\ltinc OA9AH It the
end of the machine: Ill1illllle code; note th.t
Ihis "JP OA9AH" replaces lhe normal RET.

M ...... A ....-nll .... Mtohlpk RlHO....

Mulliplt arlumenTli may be pused from The
BASIC rode to the mac:hint lanJ.....e rode in •
>·arit!yof"·ays. The ar.wnmts m.y be II 50fTlC

prtdtfined locaTion k_'n 10 both the BASIC
proaram and the mac:h~ 1anI\IlllC rode. for
example. list 51aninal.l location 9CJl)H. A 5tc>
ond ....y to pus .rtumtntS is TO I'ti' a poinler
in HL; this pointer idmtirlt5lhe ar.umtnt list.
\O'hich has a prtdtfined ordtr. The pointn may
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"I.. ,AU. COIlC _ " ano:;At.....1 • ID OllC "1%111II. n •• COOl
...................... _,_...... ....-.

..11. ,Aa.:l"~ 1'0 U At ......
'10·_ ....... _
u ............... n ....... au.... ..n. Illl'l.n Q~ •...,,. ,COZT .. IIml II. UCIITA n._ ..

..n 11 "IU - ~.~ ,Illl'l."",' IT 1 1<. -.. ''''''''.'.... c:lto\U 11111 " ,"U ,rAM IIlCJ; Aa I ... -.n •.... .USf - , .. "".... Z... " •• ' •••,.'.........

..... 1'O'fAl. ..... ........... " ........n. _. IOU'.'n. _. ''':n.'•
Lu,~JA

... ....,.......-.. ."' ._,..
JO..........,.11. _ ...
, ..." • ..,ICC ....JI. _,...
II' _ ........
n. ,.....to. __".,
... ",ft .... ,.
,.. OCPIO JI.

m 'LEVEL II BASIC HERE. ASSUlU:S KACHINE LANGUAGE
210 'AT una. ~rvm Lwilt~ •. DATA v........,. 10

220 POKE: 16526.' 'LS BYTE OF 8"'H ~1If'dA,", Exrml,w.
231 POKE 16527,12S 'MS BYTE OF s••la

'" DEFINT It 'OEFINE M AS INTECiER
251 INPUT M 'INPUT INTEGER VALUE

'" X-USR(M) 'MULTIPLY BY 2 back 10 BASIC u v.ri.blc: X.II ilh,l$tr'lnailor
271 PRINT ·x-· ,X 'PRINT RESULT the c:onttpts wc'~ b«n talkiRl .bout e,llCC'P!

'" CiOTO 25. 'GO FOR NEXT
311 'DISK BASIC HERE. ASSUMES KACHINE LANGUACiE

ror mliltiple ar'lImmt passin,.

31. 'AT SI"H.
T'hcn arc: basic:ally two mclhoIk for ;nll:rf:il(.

'" DEFINT M 'DEFINE M AS INTECiER int machine IInlll4C Jll"otnrm to BASIC pro-

m DEFUSRS_£.HS.. I lI"arns. 11lc firM it the two Jll"O&nJlllpproada.

'" INPUT M 'INPUT INTEGER VALUE The second is the cmbcd<kd machine IInlllqC

351 X-USR5(1t) 'MULTIPLY BY 2
.PIJIl*:h. We'll diKu" the .tdlniqW'l and ad·

'" PRINT ·X-·,X 'PRINT RESULT
\'lJltqa of cxh,

m GOTO 341 'GO FOR NEXT
Dot T.. P'fotruo Ito"t"'"

LiJlU16 J8 In the two prosrlm lPJII"oadI, the BASIC
IJI"OIf*m contaInS no rn.ad&ine Ian,a... c:odc.
The IDIdIint IInpqc c:odt is K'patatcly I.\-

sembled and ro.dcd. To intqrM( .he BASIC
tx one eoblUbed by the' BASIC VARPTR is optiorIIII)' milk to pic\ up 1l1e M IrJIUllmt prosnm Jnd the' tiIOl.'iatN tiKlIlbly 1In&UI&C
command. and the pointer may point to III ar· from BASIC, and I lP 0A9AH • opIioIIaDy PfOI1IlTI for I Ctijftt( btied ~Jltcm. the
ray or suina contIinin& multiple 1U"J\,lrIlmU. rnadl. to pau III IrJUInClU in H L bk. to SA· foQowilq ~tcplo ar( prrforllKd:
Another method is to pack &rJW1'ICIIU buo HL SIC IS variabk x. I. EMcute l.c\·c111 BASIC. For MEMORY
Four four·bit vllues coWd tx put ;lItO Hl. or Another sample prlJlflJTl with vcnions for SIZE!. type;n IIllCITlOf)' addteseotr~
_ citJ'lt·bit ar'lIntonU coWd be in H Jnd .... both~ II BASICand Di$k BASIC~shown ina to (I\( SIlt! of (I\( a.cmbly ........ pro-
ocher in L. in PlOII'I'" Lislin& J. Thi:s PfOlfM' Wd one 1I"1m. NoImaI1)' this ...-ould be in hi", memory,

More than one assc:mbly .....\11&( fOlIt;ne .l\lfIICIIt M from BASIC. multiplies it: by t'lWO IS CVft')"Ihina .bove this address ...-ill 001 be
can tx IIJCd with I 1.cvcl II BASIC prOJfllll.: in the ntldainc .....1IqC code, and pusa it lIStd by the: ~c111 BASIC intcrpt"n(f.
it·s only n«esar)' to put the'stlt!;na addlUlo of
the ITIICh;nc llnallq( fOlItinc 10 be CIIIed intO
16'26.7 before (Idl new USR call it cucutN in
BASIC. If there is only Oft( rn.ad&ine 1arla\ll&(
rotl.inc, its stanina addrc:ss l\ftIds to tx placed 111 'DUMMY STRINe USING CHR$inlo 16526, one lime only. II the start of th(
BASIC prOlflm. H' A$-CHR$(2IS)+CHR$(127)+CHR$(lSl+CHR$(41)+CHR$(195)+

The c:aJ.l.in, ICqUCllCC for Dis. BASIC is CKR$(154)+CHR$(II)

5OftlC<>jhlt mOl"( S1raithtfOl"6'ard. Disk BASIC m 'LEVEL II BASIC HERE

Ibo lIWS tM USR function, but it hIS Illiptly 211 DEPINT M

difrnmt formlt. The fOl"ll'lll is X _ USRn(M). '" B-VARPTR (10$)

The ImIJIIft.er n ItaDds for IIIYcliP0t/vOlollb '" POKE 16526.PEEK(B+l)

9, _'hid! ~fermoesoncoftftlpouibIcmac:hint '" POKE 16527,PEEkIB+2)

llClOc addtCUCl. To c:a11 mIdtint llClOc rOUlm.: 7. m INPUT M

for eumpk. the KIIcmcn1 mi&ht tx X- '" X-OSR(M)

USR,7(M). As in Lcvd II BASIC, M may ""
27. PRINT ·X-·,X

UICd topuaonc 1~bi1I1'pU1lCft1.or. may be. 288 GOTO 22.

dlllMly and X mlY be lIXd to pIA bKlt oac '10 'DISk BASIC HERE

I~bit JIlIImmt. or • lilly be iporN. 311 DEFINT M

~ thin POKEina thc addu. of -=h 321 B-PEEI(VARPTR(AS)+I}+PEEK(VARPTR(AS)+2).256

!IIIdIiDr; 1In&~ routine buo 16516.7. Disk 3]1 IF B>3276' THEN DEFU5R5-B-6SS36 ELSE DEPUSRS_B

BASIC pmniu thc Iddrcwa 10 be pndcf&Dtd '"~ INPUT M
by I _ fllllQioII, DEF1JSRn. To dcflllC 1M- 351 X-OSRS(M)

dtiDc llClOc routine • Il 1CIXlH. the _aDalII ]61 PRINT ·X-·,X

DEf1JSRJ -A.HIlXIl ~C1«UlN sonxtimc be- ]71 GOf'O ]2.

forewc:a11 x_ USR8(Ml is mIdc. E'tCfYIhina
~1'IIIOf LiJtu., J. Dummy Slriq U~ CHRJ u-,w.(bcworu ISin LcYd II BASIC. CALL0A7FH

80 Micfocompurlnp. s.ptlmo., 19<80 • 31



~""" Lat""1. DATA V«W/O AINYEJaunpk.

III 'DATA VALUE TO ARRAY
111 DIM 10'(6)
121 FOR X_I TO 3
131 R£AD e,c
135 10.8+(:-256
141 IF 10>32161 THEN A'(X)-A-65536 ELSE A'(X)-A
lSI NEXT X
16' DATA 215,121,11,41.195,154,11,-1
211 'LEVEL II BASIC HER!
211 OEPINT M
22' B_VARPTR(A'(I)I
23. POKE 16526,8-INT(8!2S6)-256
241 POKE 16521,IMT(B!256)
251 INPUT '"
261 X-USR(")
211 PRINT ·X-",X
28' GOTO 251
311 'DISK BASIC HERE
31' DEYINT It
32. 8-VARPTR(A'(I)
331 If 8>32161 THEN DEFUSR5-B-65536 ELSE DEFUSR5_B
341 INPUT"
351 X-USR5(")
361 PRINT ·X--,X
311 Garo 341

III 'DATA VALUE TO DOMY STRING
11. A$-·OU~ S·
121 8-PEEI(VARPTR(ASI+ll+PEEI(VARPTR{ASI+21-2S6
13. IF 8>32161 THEN BaS-6SS36
14. If 8>32161 THEN C-8+6-6SS36 ELSE C-8+6
14S IF 8>32161 THEN 0--1 ELSE 0-1
lSI FOR x-e TO C STEP 0
161 READ A
111 POItE X,A
III NEXT X
19' DATA 215,121,1'.41.195,154,11
2" 'LEVEL II 8ASIC HERE
211 OEFINT It
221 8-VARPTR(ASI
231 POKE 16526,PEEX(8+1)
24. POKE 16521,PEEX(B+2)
25' INPUT It
261 X-USR (III
211 PRINT ·x.·,x
281 GOTO 251
3'1 'DISK 8ASIC HERE
311 OEYINT It
321 8-PEEK(VARPTR(ASI+1)+PEEK(VARPTR(ASI+2)-256
331 IF 8>32161 THEN DEFUSR5_8_65536 ELSE DEPUSR5-B
341 INPUT It
351 X-USR5 (II)
361 PRINT ·X.·,X
311 Garo 341

DATA , ..... 10 he....,.. AI'ftI

This is similar to lilt: IWO PIOIIam mnhod in
Ih.al 1M madUnt: eodt is a•• prtddinc:d area
and should bt: prOltcltd by. MEMORY SIZE
vahlt:. In Ihis awroactl, llx m.JCbillt: eodt: in a
DATA table is~ 10 ill am somt:timr:
prior IG IIx USR call. Sinor Iht are. is prcdt:
fined. the: machine coOt: doroi 1'10I haH 10 bo: rt·
loca.tlblt, bltl wmply ..tt:mbled 10 run .1 1M
Sptcirled manory lin. An t:UITIpk for bOIh
Iyptsof BASIC is $ho"'-n in PfOIIam Li$linI4.

A dummy IIrilll conw.<;tilll 01 CHRS ....Ut:S

(:M aboltokllllt: madtinc:eodt.11M: locaIionor
lho: Krilll is found by tlx VARPTR funaion.
A$ 0IIt: readt:r pointed 0111. 1M appoKh Iw a
poImlilll probkm. v,1lt:n llx inlatr'lOU:i "lIrina
pI1:lqt:coUec.1ion" moOt: ismltred in BASIC.
llx locaIioIl 01 Itrinp mil)' chanat:. 1M pro
bqt: coIleaion mode: is mitred wtlm all Rrina
ipKt: has bt:m 1IM'd. and IIx intcrpm.t:r mll!ol
10 back and dt:an up IIx i1rilll allocalion &rei

10 aalt addnional_.lGartlaat: toDecIion
is uxd in \maIhy BASIC prosranu!hal manip.
ulalt many Itrinp.l

Whm usinllhis mt:thod. find lilt: VAIlPTll.
Iocarion iIrunediaIdy prior to the USR all; iI
will ..-ork witheM probkms QCt:PI a 23Sobytt
timital:kIn 00 Krinasiu.RdocaIabIt:c:odt: mlJil
bt: used. 1'1li$ approach is sho-n in Prosram
Uslm, 5.

DATA , .... 10 0-., Striae

10 mmIOI'Y. 1M PfOII'IIl mllil ha\-.. bt:m pu
\iOIDtY esanbkd .i1h an objm flit: to disk
(APJlCaI uxmbkr) or~ bt:m ~iou:sly

loaded and y\-m 00 disk (Radio Shack Macro
DiU AJ.Mmbkrl.

2. E.«<uIt OW: BASIC by the uwaI BASIC
inplll. PrOl«l IIx mactlinc: Ian.Jv.qc eodt by
ftIterin& 1M Kanina IIddrus of IIx nsactaine
lana~ cock for "MEMORY SIU".

l. Eucult IIx BASIC~ with its
D£AJSRn and USRn funct~

This method "orn ..t:U. bul is bal: uxd lor
knathy u-trnbly Ianluaae prOIfVlIi 11\&1 (:M.

IlOIlI5t: IIx procaIlIfa for mtbtdOtd eodt 1M

.'t'O au.lillt: stlonly. SiIlC't: it ill .1"OKtp 1oa6
irI& prQl;l5S. it is l(lO'I'It:'Oo'haI. ...·k..ard 10 IlK. lu
IMin~"anl~ is lhal. IIx BASICeodt m_
dt:aI wilh .bsoIutt addreloe'i; if 1M usmtbly
Ianj....t portion is rr:auanblt:d. lilt: add~
ofil$ rOUlil'lt:i ma)'cm.nar:. andllM:corrt:iponO
illl aOdrtMn in lilt: BASIC IlfOIrarn _iU also
have. 10 bt: ~hanttd.

TIM: ~nd mnhod of inltrfacin, is Iht
mtba:ldt:d machinr: coOt: apProach. Thil ap
proach is btsl ustd w1'Im lilt: machillt: eodt COlI

$i$u, of shorl rOUlil\t:i. 1M cl.aI. rqwtstrllin&
IIx mactlillt: coOt: instrUCIionl can bo: intOl"·
ponttd inlO ltot: BASIC prOSl'am direaly. ~
DATA \·"utS. CHRS suilllJ, or 6urnmy
IlriltlS. 1M "'·.maat ofthis.PPf'(NlCb is thai.
tlx BASIC pr~, cornpk!t .ilh ill mtJxd.
da:I madlint: C'Odt. (art be Ioadt:d or ecliIed in
00t: fdls..oop.

TIM: disad>"Ulaat: BlhaI _ COII\"Ulion is
in.-olved, to d\a.nI:t: lhe: madIinc: coOt: from an
aw:mbly lisIirI& 10~q dt:dmaI
OATA or 1trUl& \"'Ilt:S. Tbtrt art: a DumM of
~p 10 mtbrd lhe: madUnc: eodt; ..'t·1l discws
lhe _ popular.

dIint: IanIuqr eodt loaded by the SYSTEM
tape mIIYc:omam manydirrnml roulinn, nidi
or whidI (:M bt: r;:pt:(ifltd by the propa POKE
QlIlUIWMIs 10 IM26.1 and. wbKq_ USR....

To lItiliuthe IWO procram~ _i1:h a
ffut btia:I systaD, rollow tllcK Slep.:

I. LOAD the machine Ial'llIUoIt' pIOInm in-

2. UK lhe SYS'TEM command 10 !old. rft
YiousIy _blord rnadIirw:~ P'OIJVII
iNO the prol.eaed mmlOI'Y ana. Ralha" 1!'Ian
Iypina JJGII 10 .art 0«UtirI& 1M machine
lan&uaae eodt, hi! BREA)( 10 10 t-:k 10 !be
BASIC iDIcrpm.tt.

1. ~tthe BASIC PfOF&lIl withiuUSR
alh '0 1M macttirw \anauqt: code, 1M INI-
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!HI ASSItBY UNI

un 11111 ~, .....
tllli "."IT IIULTtrLl n IT~ _LICJ, 11.0.511",""*. DC..... n .nn M w ',0 JlIULTU1,.ICAIm

1111 1111 lin. w ',0 ,_ 1111•

nnn • 1141 w ',' rna:> .t.
IfU "'. "1" W ."IIU 11 Iliit = ,IlO'l'",.1.'111 111' 1'0 CI'
IIIN III' 1111' " IOC,I+I ,co IP .'111 liT· •
If.. It 11111 - 111,.,111 ,_ "'t.\ICl to "OUL

.... n ttltl - 11,..111,. ,.. ,n aDuLT (WII lIT Pel ~..... ., .n.. = ,AlIn .'111 111'

.11. 1111 ,UII " lOC,I') ,<;0 I' ."11 .,1' - •
IIttI 11 lin. - IIL,IlI ,ADO .'Q.lIg 1'0 _AI.
un It IIU. - 11,.,11,.

"IF IJ IIHI =IIUIU, UU. " lOt. ,.)
1111 It filII - 11,.,111
lin Jt 11171 ~, 11,.,11,.
lilt 17 11111 =lin Jill .n.. " Me,")
Itll .. Hln - HL,DI
1111 2t nUl - .1,..11,.
IIU '7 lun =lilA 1111 II])' " IOC. ,.)

IIle I' IIlU - 1t.,OI
tllll I' '1l~1 - 111,.,11,.
1111 17 11111 =Ill' Jill .1l7. " lie. '0)
lUI .. nll. - IL.lll
tin If Ill" - n.IL
lin 11 II~" =IIlI "I' 11011 " IOC,"]
Ill' II UHI - 11,.,111

"" It
'101' - 111,.,11.

lin ., ..... =lin 01 lin. ~ ~

IlIA II lUll - .L.~

lin c, tlH. ~

"" "I" H'
..... 1UT.t.l.~

This apprOKh ,,'oids I~ prbaF <;Qll«tion
pr~ by movilll OATA ,'allies 10. dummy
>tril\l m&lk up initially by lqitim'll IH;n.
v,luo. The Ioc.tion of this type of strin. ;~

.I....ys "'ithin the WIlcmcnt ;t..clf, rlther than
bein. in the scpIllle lotr;n. Val, (You mlY
Wlnt to ~crify this by !lOme upcrimcnt.lion
...ith lhe VARPTR.' The~.u:of tl\c strins mUll
~ It IeaSI equ.allo the number of machine code
bytes to be 1101"«1, The 255 tn,e muimum W:e
Iimitllion rcmain~. Rdoatlblc code mUll be
llIC'll, This ilpprOldl ;" shown in PrQ&nlll
lbtin.6.

DATA ""'10 Amy
A fll\ll mcr.hod "'ali M1I1C1tM by Clwlcy

Buller of the Alternate Sourer. In thk CtiC. the
DATA valuc:s Ire mo"cd to an VllIy,!u vrilYS
ve allocat«l once and ve not rehuff\cd, there
is nopr~ collcc'tion problem. Also, the Ir·
II)") may be as wac IS is ~,and any
W:e machine Wl&lIoIJC Pl"0&'"1m may be llIC'll.
Rdoo:atl~ code mulot be llIC'll II the array
location is not \;no""11 bdorch&nd. This .p
prOldl is sho'a"ll f>roIram L..iI1:m, 1.

lkGftlll~~

...... 011 ! .e-
"T11tK "'ali an accilcnt rupome to the KC_

on4 I;OIltClit problem posed in this column in
June: Wrile lhe fllitest subroutine p:lMiblc to
mulliply tWO ciJht·bit UnsilJlM numbers in the
A .nd B teJisters with the result 10 .ppear in
Hl "';th A and B prcscrv«l,

Entries "",e in four QlCJ()rics; lhose thll
llIC'll h. t.bIes to pm:unpute the resu./t,
thoW that IlKd Icpait~ addition (too Wo"'),
th.o!.c th.t IlKd standard ciJhl·itcntion loops

tsome ,.ct'}" clcpnll, and tno.c th.l ",'IOIe in
line code 10 It\'IClt the comPUlllions asht
times. I~oidin. the \oop o,·erhead.

As the decision of lhi. ~"~ jud.e is
final. the winnCf bclonJ!> in the Wt: .roup, hlv
in. tlle fLllel1 "'Ont<ue multiply lhat did not
\IIC e~lcnsive pre<ompul«l tlbles in memory.
He is Steve Nelk\; of WLlhinston. DC Ind his
fl!t 157.85 micrmcrond multiply is shown in
P'oarlm Ultin••. He ...ill shortly ro:m'~ I
copy of the new computer scicnt'c ~-ellcr

Gr:ldft. £scIwr. 8«11 by Hof$ladler and. oopy
of my _ RadioSh.ck flCtiorl book ~tDm
",i". Ttri"iqwsfM L#'W'IIII1ASJC.
Honora~ mention.OCI to Foulk, Van Pdt,

MiJncrJ, Wallen, l.«. Crai." Tllomas. Ind
Smith.

I apprttiate all of the mlria. Some of you
"ent to elaborate document.tion Ind 1 1m in
a"'e of the amounl of ...ork you performed.

Many hl'~ ul«l _ to kCC'p the probIcm~

comin&. !IO I 1m duty bound to pmc I third
problcm: Write an aucmbly Lan..... sub
rOUtjne to drlw I line bn",~ any t..·o ><;Tffn

dw"aaer positions. (Not points! T1lcre arc 16
lines of 6t cllarxtCf positi0n5.1 T'hcu ..'ill be
tWO winncn. one for the~ clc&ant vcn.ion,
and onc for the fastest ,'cnion. Alain, token
prizn ...ill be ...·vdcd. Send entries to the ad
drCloll It the end of this column,

Nut month we"1I di'iClW lhf mys.teriel oftM
Radio Shick ~k Aucmbler and review 50_
IliICIllbtcn for the Modd II.•

"'-__ J,

ZllU'__ ..._CA·~:

IOINPU1'S
from PfI" 16

Double Siu Graphics

In 8crtram Thiel', l<tlde, "Dou~ Sin
GUlph;';'" "'hi(,h (June 1lOl. >talc> tNI lheolll)'
"I)' 10 CKlPC lhe double ~hara<;1er mode i.
"'llh a CI..s, or •• he.oa on 10dC>l:ribe laler. a
loCrin of PEEK,. A~luall)", I\c i, in erlO', Ihe
TIl.SollO prO'>'ide> an ncapc from lhi, mode "ill
Ihe CURS(2lII, which return5 the cur>Or 10

home, and rGCt. tM Kr\'ftl ba-;k to fi4 chanc·
len. It is .he ".,,'\., OflPO>ile of CHItS(2Jl arwJ
.1In be ",>Cd ;u MICh.

J,f/ l:.'.-r
UU-r/;lIIIflJlt I'lIil#'y, I'A

Super PrOlraJR

I woukI like to commend Ddmcr HinrKhs
for his 5Upcr BASIC Word Proccuor proplm
that Ippcarcrl in the M.y~of8OMinvrom·
iN,i"•.

"The procram runs pcrfmly wilh jll'! minor
cha/'IICS to acrommot1ate my printCl and pro>
.ide fOt" • M~ bct"'fI:II prinlcO pqe> IIlD thatIi. sh«ts can be 115((1. The~ I made
VC:

1.Ut<Ll'ltl"'" ~."'_of""'"l.JwI<I "IO ....... ""' ..... of ......-. __..._-
..7' t()ll1;l • 1TOo,LPll"" O1lSl1.ltl:l'lEXT1.t

J. Dttn< U'al",' C'HlSllal..-lonTnl_ f..- w t 700
~_"",""17U,

114' II'l'Vl"l'lE'lI' ' ...oe-'~ ~NTEa Wtll':N
I~Dr':ll,ouro""
There is one apparent misprint in line &lJO (.

!D..'ereue 'P'). I'm .lIC$l.ins, but 1 think that
tile misprint should be rqlIaccd wilh I Wll,

MonisL. K~
OwUIpMil/s, MD

Recorder Varlati••

FOt" the pa.$lthrtt yean Grant Union Hi&h
School in SKramcnto California hi.> been de-
'ICIopiftl • TRS-8O based miaocomputer pro>
arlm IS pan of our math and~ C\lrricu·
lum. Durins thiJ period we ha~ continued to
acquire 5)'11C'IIU and buik! an Clltcn~ve library
of propams on IIPC and dut. Many of our
Pt'ocrams"~ (:SAVEd on lhe CTR"I re-
coroo. MOll of our rO('()rOOI Ve Mw
CTR..ft.

We dcYdopcd an equalion to con"M refer·
CflC1C numbers from one tlpe _00 to anoth
er. We checked our rnults on loC\Ieral different
tlpe r«OfOOS and found tile maximum varil'
tion to be one to two percent.

The equllion rclatin. the two 5)'5tcmS is II

follows:
CTR"l (t).(l.66)(CTR-8O(I))
eTR·1t) (t) - (.6)(CTR-41 (1)1

MIldttldM Frsit fTftItCIw#')

Slt'Vt'f bMrt (SllIdtnrJ
~lo.CA





10!!!!!ertson
HThe two existing and

complex selS of standards
have led to classification

chaos of the buyer. ..

COBOL on the 80: Prospects & Pitfalls
If the item abollt Tandy's new COBOL

(COmmon Business Oriented Lan~l com·
pila" didn't caIch )'OW" anention in "110 Newl"
lui monlll,lail.e InOIM look. And takc I pen.
al June's issue where )'O\I'U fmd the NcYIdl
COBOL compikr. Then tlleu'l May with),4j.
croIOft'l COBOL announC'cman.

Chairman of the American National 5tIn
dards InSiitute (ANSI) COBOL Commillee
Jama Panllaja Clq)lailll lhat the introduction
of COBOL for microcompulers "may put mi.
cros in a dirf~t market place, takina; thml
beyond the homc, where they S1lr1ed their elI

isImcc, into tM bU$ineu ..ood:'
One: of the (11'$1 thinp anybocty hears about

COBOL is that therc In hundreds of thou
III'Ic1s of bo.aIincsI procrantI written in the Ian·
au. and hl.llldmb of thousantb of~
men trained in COBOL. Uke Panlll,ja, many
people believe that lhe TRs-IO compilers,
w1tic:h QOllVft'l OOBOL to machine cocIc, wiU
open the door for 110 owncn to the weahh of
tried and true COBOL buiinm proarams.

COBOL wu first introduced to the martet:
in 19,9-abovt one and I half decada before
!he advent of mic«lc:oinpulCU. Tllc lanIuqe
.... deIiancd to be sdf-documcnt.in&. It is writ·
ten in fun Enalilll words, in swcmentl and
parqraph-like formation. 1bc: ida. ""IS lhat a
'roIlp of peopk could develop PI'OIJVIIS joint
ly, with -=It proaram QOlltinually _ina its
oItjcaiva and procreuln plain Enaiish.

Atlhou&h COBOL oriJinaled from an effort
toorpniu nalion.aIlibraries, Microsoft'l Mikc
Orr exp!ailll that, "Over the yean, COBOL
Iw beat tuned to be just what people want ilto
be:' It bcpo """Ill toad tUl fIlO'iUllCIIt capa
bilities and now oCftdI BASIC and woni pro
cesII)Q in Ila"Cm fonnanina. acncralin. fOWl
and columns of data, report ,mention, In
dexed Sequential Acau MC'lhod (ISAM) mlna
and arilPN.
.. beaux of itl \'OCI.bulary and SynIU,

COBOL is a bIlil<y 1an&.... that CIIl lake up I

IfeaI deal of mmIOI'J. And it il I slow proca.s
to dcvdop COBOL PfOIT'mI. Procrammina:
in BASIC Is bol:h futa and euicr. Yet, BASIC
Cl.ltnot be applied to bulitM:ls ll)l)Iications II

thorolllhly.
1bc: lituatiotl it not simple. In its Ihort

ltisIory, BASIC has already beat wrilten in
many vl:l'lioru. There an BASiCs for every
Ievd of the TRS-8O, the Appk and the Pet.
'There an BASICI for disk ~alillJ s)'1lmtll

and Dlhcn for caMette 1)'SlmtlI. In the Ion&
history of COBOL, it is hard to say how many
vcnionl of tlte \l.n..... eJ.ist. Bet::ause of tltcsc
differenca in COBOL, IJl"OIf&fl\I will nmI to
be translated, not only from madtinc to ma
chine. but from one version of COBOL to an
DIM, to optrI.te on the 110.

Lanauqu dubbed COBOL ranac from
scant. specifIC' application lanauqn to sarpn
tuan lana:uqc:s lhal can opcrale in 12 modulel
xrvin& countless applieationl. Tllc price ranae
of tlte three COBOLI with compilalth&t have
been lilted in "110 News" is ind:icative: BulifICIII
Microprodue:ts' Nevada COBOL for TRS-IIO
Modeb I and II with CP/M COIU S99. Tandy'l
TRSOQS COBOL for the Modclll cosu S299.
Microsoft'l TRSOQS COBOUJO C(lIIIpiIcr
COllI $7'll.

"Programs will need to be
translated, not only from

machine to machine.
but from one. ..

COBOL to another. "

In an eUan 10 limlltlteCC)flfUlion eaUlCd by
thc proliferation of ooBOI...I, ANSI estal>
li!hcd the first COBOL Itanwell in 1968.llIey
were updaled in 1974, and a COf"OiIarJ SCI, the
Fcderlli Information PrOCU$ina Standards
(FIPS>, WIS issued in 1971.

Decipbcrina COBOL typa and standanb il
undoubtedly lIlOI'e dirrlQl/t than prosrunmIna
in COBOL. Tllc impon~ of this standards
mau is iu impact on lhe ~ion of the
lhowands of COBOL busiMII prOlJams
already in «iItenee.

The ANSI·74 lIandardl di'lide COBOL into
12 pouiblc modules and rcquifl: only lufflciertt
perfornt.lJlCl: in lhe: first three to clUlify a
lanpqe IS COBOL. n- three modulel In
termed NudcIlI. Table Handlin&; and Sequen
tialI/O. 1bc: complet:e ANSlllandardi an CJl

plained in lhe ANSI X3.23 manual. The 1971
FIPS lIandards lCP'fale COBOL inlO four

daues: 10": 10.. intermediate; intmncdillf.
and hiah.

ANSI', Pannlj_ aslnts. "If 1M kvds of
FIPS Of 11K moduln of ANSI·'. art IM_,
YeT)' link rewrilt is _r to write I com·
prthauivc and compretlmlible translation
from any mld\int to another." Wilhout the
$tandards. COBOL trans1alion can be j~ as
ciifrlC\llt as any OIMI' madline trans!atton.

The two nUtin, and oompl"- Jets of $tan·
datds hive ltd to dauirlCation chaos for 11M:
buyo-. Fur1hl:r. any diKributor of COBOL will
be quick to tdl you that the standards do not
a«o\!n( for non-Kandard tlllmsions of their
lanfuqc. "Thnt art abo fllCtoo of speed and
run 111M propanu tobe~.

When and if )'OIl ,n the standards KIl'1ro
O\lt. therr', still, hiteh. As PIlIMII.PI CIlpiaim.
"lllerc:', no meam of vtrifyina ANSI stan
d.rdl." And .lIholl.h the lovunmcnt,
throuah FIPS, has devUed tests to validate
COBOL IanaIl&F compilen, tMy .ate ad·
miniSlered by manufacluren. There i5 no
lovemment ar-dinl or veri(K:alion of the tal
=ul15.

New ANSI Slandan:b In bein& Oc:vdoped
now and ","c expected to be rdeued in 1M ne:xt
(rw )UtI. The COBOL t'l!O'7Mt/ott &din;,..
atilll_h.aI can be expeaed of 1M fUliUR Man
datds, is available from the ANSI COBOL
Committee, 14)0 Br~y, New York, NY
10011.

Dupite the laek of IOftware, bol:h Micr050ft.
Bdkvue, WA, and Busineu Microprod1K.1S,
U~, CA (Who have IIad their lIq)&rate
TRs-IO COBOL compilers on the m&rket for
-.I months), an w.ilfled with their sales.
Busineu Mic:roprodUCtl' Jim Smith ~Y' that
!hey havc found I market: artlOIlJ hiah ICtIoob
"and If\Im universities" that arc' teldl1na
COBOL prOJrIlnnUn,. Mike Orr of Microsoft
cxplailll that dc$pite I low advenisina takcoff,
their $750 compiler hal "sold in the dozau in
its firll t""O months on the markn:'

But unJeu the COBOL stllldard$an quickly
clariflCd, it'l doubtful that the advent of
COBOL for tM TRS-IIO wiU have the immedi
ate and dramalic impaa on thc busiJlas market
thal many people In apecl.ina. Thole thou
IarIc1s of «iItina bwil'lCN prOIJWlII can't be
run on the TRS-lIO-yeI.•

By NflIfCYR~
10 Slqfj



The Infancy of Electronic News Delivery

Confused by the New
Level U T"lM:hlp ROM?

Know ...han Radio snack is selli", I~
ewo<hipv~ of ROM for u-vel II BASIC
mlChina. TllcK new 6K chips hive~vm._
wen problems b«aUK ehe ntvr ROM does noe
function in qllite the same IlWlIltl' IS tile old.

In thl:ir monthly ntwiktta-, Microromputrr
lk.." Radio snack ran a list of COlI\lTIInd ca·
rMions for tM MW ROM,and _ oeM in·
teratillliidbitl, Tllcy are rdluhtd Mre in III
effon 10 clarify tM confusilll sieuation wtIich
hIS 'Qulted from the introduction of thilllC"\ll'
twoxhip ROM.

first. the new pown-up query il: MEM
SIZE? The BASIC li,n-on prompt il: RlS U
BASIC. The memory spett savtd by condens
in, 1'-~ is now devoeed to I key.
bourKe fi .... The old KBF1X ke,"board Ori~ il
no Ion&a rloC'aUII'Y and will 1'10II ""OI"k with 1M
new ROM.

Second, frft: memory IpacehlS been n:dueed
by two bytes resultins in I ISS70IlIiI-. to ehe
MEM1 q\lay in I 16K machine.

Third. one can no Ion&er CLOAO f,om ri
ehc:J tlpe input wllm III QpanWon intuf," if
bina U3Cd. Only tape drive n\lnlba one: may be
.-d. C'SAVEt-N prlX:C(lurQ IIilIl1Iow lheop
",ator 10~ the: dest.iBllion drive in mlllti·rc
cadcr sel-UPJ, howevu,

Founh. prdSinl SHIFT and thedown II"IOW
limulllneOusly wiD resuh in conuol char-aeo.
You are in the: controllllOlk IS Ion. IS both
keys are dqlreued.

Fifth, you eln now pt'rrorm multiple
PRIN"TO aperiliom by limply comtruc1m,
)'OUr print >tlleml:l1U Ilo rollo....:

"'11<1elO, .'1\••••JO...... ,exm,'·.··

In addilion, lbout ten of the: Shack's tapa
will 1'10II ClOAD wilh thencw ROM. If you en
count« lhis JitUllion, I MW Iapt: wiD be: 1lUp

plied by Radio Shack.
This ROM IIllOlinl~ with PR

viou> ROMI. If you Wlllt it, be prepued 10

lohdJ OUt SIW lu-vd II) fOf' complete oonvn·
Ilion kil. The kil is only available IS III inslllled
modification IIId, IS one: mi&hl Qpea, only
c:crt.ifood Radio Shack Krvicecentcn will be do
inalhe instlllationJ. IlIItlilllion if =ra by tM
"'·IY. bvt ho... moch OUI iI not mentioned. The
model numba fOf lI'Ic MW l.cvd II ROM iI
~112l). and it ilavailabk now, •

By CltriJ Bro....
110 51tif/

P1MSt Bt Patient

,04/10 MicrocomPUCina .... an"""'·
plIf $Om' suq/~ tMI Iwlw no
SJJled 111 Q bat:*w. 0/ mtliI rmd _51·
JOipU. We <ITt rtOd~ mtl1ftueripo <IS

qvrily III po.uilM. 1M tdilon GpOIQ

,itt /0' lIllY MlGy.

July I, 1M CoIu",bt;s Disptllclt bccImt 1M
fim MWI~ in tMcoumry looffereJeclron·
ic home ddivery. \J'Iornto or microcompulen
can now dill ttlrir phonon, connccl !heir rtl()

datu and lUll 1M~na roewI from ttlrir yjd.

~~.

1M CJUpordl il one of II Aaociated Prell
lAP)~ which will be offenna dec·
Ironic homo: ddi'm"}' throuaJt II'Ic CornpuSeooe,
Inc .. ColumbUl, OH. data IIC1work. 1M otlier
plIpaJ ""hidi wiD plIl10cipale in declronicdeliv.
ay~: 71Ie W<Ultu.,tOll Post; TM N,,,, Y(If"J:
Times; C,o,kQo Swt//me:J.' 1M 51. Ltwil £'osl.
CJUpotdl; T1tt MiNttapolii 51.., <IfId TribItM:
11w Nor/oIJ: VirJillltut·PiJoI ond ~-SI"':
Sail Frvm:Uro CltrofItclf and T1t~ Mlddksu
lkws {Framingham, MAl.

Com~'1praidmt, Jdf~Wakins. o·
plaillllhllll'lc II p&pt'ft wtr'tdlOlal from_
than 40 that were interested. Severll of the
publaionJ are e.o.pecItd to ;oin TM DisptlIdI
in elecuonic delivery JOrMIilM in Scptmtber.

July 14 I(ni&hl-Ridder~I, II'IC. abo
bqan declronic deli~ or their paper on III
nperimentll buil in JO homes. Callinllhe
project Viewdata, I(niaht-Ridtkr il workin.
in conjunction willi American Telephone and
TekaJaph.

Ho~, bcaiIK microcompulen do not
rlftId 10 be dalicaled 10 dIIal/llrinl only, 1M
prospecII rOf 1M futu~ of dcaronic delivay
5ftrTl mon likdy 10 poivOl on the r«qliIion of
II'Ic CompuSeooe prOl'IIII. There an 1,300
t:WIy PlPtt'lIIId 3,m nmo and tckvil:ion >ta·
tionJ who own AP. MOIl of tbern ~ curioo.tJ:
Draa tM public ha~ any inlert:Sl in microcom·
PUler, dectronic delivery of 1M IlC'*s?

AJ it lIandJ now, dearoni<: delivery tlirQUih

CompuStrw; ~I\J willi a loo;aI phone call
from 1M ...bocTibct, II\Jwned by • local com·
puler, wliich in turn communicllcs with Com
~'I data ~ in (.'olumbw. Via tde
po/lone wiru and mo<.\cJm. ncwto enlen tM
home microcomputn 1I)(Xl worth pu minute_
A directory or menu 1110"'1 uwn to~~
SC<"tionJ and hw:lIillel. Stone. ClUI be cllled,
read, $avo;! Of prinled from tid! seclion.
Ho~er, computn sub5cribco will Iiave 10

Illy aood·bye 10 Mary WOt1h. Sieve Clllyon
IIId C1iarlit Eko",-n. 1M cornia, polilical car·
toom and photoaraplu will noc be Iransmined.

For tM time IXina, Idvatis.ina ~ abo abKl"Il
from computer editionl. Advenililll aenerllly
ICOQUnli for lboul IW()-Ihitlb or new~papn

revenUQ. AJllioulh declronic: delivery may
pr()~ leu e.o.pt'nJi~ Ihlll PlPt'T ","inlin., it is
"'\ltd by lIlIJIy pcoftIe in the busiDCSS lhlll new
cor~pu in Idvmisinl will be vitlllO 1M lur·
vival of compuler new. delivery.

1M CJUpoldl h&llIr~y made pI&m 10 in·
caporlle dulifood acb in llieir CompuSuve
edition. They "e abo -orkina on an advmil
ina i!Mkll 1)'I(en1 lhal will make il poMibk for
11M« advmiKn to Ifl'OlUOf K'Yeralll1iclcs.

Philip Meyer, markecillA dire((or of Kniahl'
Ridder'I Viewdata proj«(, doe:iI not bdieve
compulU Odim-y will compktdy rcplace plI

pu ddivery. "The: ncwspapa is noI an ineffi·
cient informllion retrievll device," lie 1Iid.
"Yot.I can sean iI vt\')' qukkty. The main th,e.!
10~ i. not competilion for inrorm,a·
tion, but competition il!dll.a shltintJ provides
for adver1iseo."

Publilhus and IdvmiKn may adjUli to
dearonic ddiv«y of Ihe ncwJ, but what will
borome of Sunda)'l witho...t the Sunday com,
ia? •
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NEW PRODUCTS

Mlkro-disc- Di k Dr;I'e5

VTOS 4.0 Plus Manual

Production to Begin on
ew Winchester Drives

80 Music Synthesizer

Software Affair. lid. i seUing Orchestra.SO.
a TRS-80 musi ynlh' em written for a
16K Lc>el 11 TR 80. The y em nsi t of

ftware and hardware.

The software i a fi e pan ma hine lanlluage
program: a digital ynthesizer which produces
four imultaneous voices in a i ·octave range;
a musi language compiler. a full function leXI
editor with blinking ursor. and a file manager.

The hardw re i a ingle I' by two in h P
board. mpletel assembled and lesled. ""hi h
plu into Ihe expan ion connector of Ihe
TRS-80 keyboard or the screen prinler onnec
lor on the expansion interface.

Tape and di k er ion are upplied on
cassette. ",ilh sample musi program. For
more information, contact Software Affair.
Ltd., 473 Sapena un. Suite I. Santa Oara.

9S051.
Reader m\;C ... 340

COlPRT is a rna hine language program
that allow ASCII and semi·graph· informa·
ti n 10 be di pia ed b LPRI l·

R i the pr ram whi h Iran fers Ihe
TRS-80 graphi 10 a I r screen. ( Ol·

R i nm available yet, but i e peeted to
be on the market by October.)

Model -2000 includes the circuit board.
OlPRT and power upply for 5189.95.

Model C·looo co I 5129.95 for Ihe cir uit
board and software without the power uppl .

Reader Ser-ice .... 3 3

A cr·M2 from Micro Architect. In . con·
si ts of five programs that carry oUlthe on·line
accounts reed IIble functions of a mall busi·
n or a medi al clinic.

The three ic functions are initialization.
data base management and report gellC1"ation.
Initialization all usen to pecify Ihc y tem
parameters. uch as company name and ad·
dress.lalecharge policy. etc. It also an rt the
u tomer names or change mo t of Ihe system

parameters. The data base management leIS
users add. inquire. delete and adju t transac
tio and u tomer inf rmDti n.

Report on' I of sal journal. receipl
journal. agin an I '. end of period pr
in • data base listinll. label. talemen and
deleted customer repon. l;onsi tenc check
i included.

A cr·M2 i priced at 5149. including a d' k
and ~'s manual. The ~r' manual' avail
able separatel f r 55. implifled _erion of
the prOBranl i a ailable f r the Model 1 and

t $69.
UI6 is n ther busin package fr m Mi·

cro Archilect for y tern wilh al Ie t 16K and
level II BA 1 . It consists of the follo",inll
program: a cassette dala base manager. a word
processor. an inventory control sy tem. a lock
management program. a check balancing pro
gram. label printer. a deposit calculator. a
lali ti pr ram. a n utilily and a key·

ulilil .
The complete pa k ge c t 559.
For more information on either of Ihese

product, contact Micro Architect Inc.. 96
Dothan I.. Arlington, MA 02174.

Reader Service .... I 74

Inlegrated

Color Graphics Circuit Board

Utilities for Businesses
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SMALL eUSINESS
SYSTEIlIIS
GROUP~~

~aln St. and Lowell Roa
Dunstable. Mass. 01827

(617) 692·3800 • Voiee
(617) 6i2-3973 • FORUM 80
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NIW'RODUCrs

Radio Shu,;k'J SI(f-lftKJri"X GuWt fO 1'rQ.
trommitlt

A. fK\V pme rrom Radio Shack, Ulincinl
Demon. di,plaj'lo an anlmaled fillurt dan<:inlllO
mu$M:th.lt can be hard byronllC\:lin1l1herom.
puler 10 an amplifier and ~aker.The P«lIranl
jj, supplied 01\ caSS<tle and indutb t ....o J'lrepro
lI-'ammed selections. The u'\(\" can also P«lIram
OIher lUlle50rUp 10 20llI nOla and chorrograph
dance roulineslO -10 ""ith lhe musk.

The prQlf2fll i1 doilned for a MOOri ll..r.ri
II T680 ""Ilh allealot 16K RAM. II ilopricedal
S9.95.

Radio Shack abo has a compact 200 mW
spnker·amplifl(T lhal can be U5ed to produce
the mu~icaJ aa:ompanimml for Oancilll [)e..
mon. The Realislic Micro-Sonic Speaker·
Amplilin is prk>ed al SII.95.

TRS-Ml Lr~ 1/ BA.StC. a setr-leachinl
luide to prOltammilll and u"nl a lAveill mi·
l;I'orompuler. is another ncw prodUCt from
Radio Shack. Each chapter is composed of
shon. numbm:d ~ion~ ..-hiC'h present ideas
or lopics on BMIC. lhe TRS-SO. or a IltQlr1l1l

thaI is beillllkvdoped.
TRS-80 UwI JJ BASIC. i, priced al 59.95.
R~ Senioe ... 326

The Mlc:romint Inc. is sellinl a new <lata
communications prod\llCt, lhe Chatterbox. The
CltUtnbox Is a combination of thc pramtly
avallablc Comm-IO 1/0 interface fOl' the
TItS-IO and an llCOUJIic modnn. 10 lum
T610 illto a limesharilllimnillal.

The Ch.InerboJi illdudes a built-in J'lfOlfllm
mabie 50-19200 baud 5f:rial pon. a Cmtroni<::l.
compalible parallel printn port. a )()O baud
ac<l1l5l1c qnalO: modem. and I ~e TRS
BUS upansion COI'lRe\.,or.

T1mMllarina Peripheral

RS Game and Guide
General Ledger System

Sturdivant .. Dunn. Inc.• 124 Washinlton
St.. 80~ In, ConW1ly. NH 03818 is sellilll Full
Cbar&c Bookket])tt. an ad"ancN amem Ied
ler systnn for small businesxs.

It Jives Uiler$ an effLrimt method of Pll'linl
income. e1pcn$( and adjUitmenu to obtain fl
nanriaI slatnnenli phiS nunulaliw detail on an
annual baii!. II can handle 12 rnarllctm of ti
pha and 4520 polled enl"" in up to live de
partmmli.

Full Cha,..e Bookkeeper is wrium for a
TRS-80 lAvd II wilh 48K. three disk drives and
printer. The I*=kll(. which includes manual
and procranu is priced at SI99.95. It will be
sold for SI29.~ Ihroulh Sep:nnber as an in·
lrol!UCtoryoFfer.

Reader Snv~... 181

RSMII i$ a rdIXalallk sySlnn monitor for
lhe Modd II sold by Small System SOft ....are.
P.O. Box 366. N",'blIry Park. CA 91320.

RSMII indudes rommands 10 iniM break.
points. dump memory in hCIland ASCII. lesl.
search, modify. verify. ttrO and fill mnnory.
nco 1lIne features are al!o indlKkd in the rom
pany'l Modri I systml monilOti.

Futures Ihat are "",' wilh Ille RSMII in·
elude: a .'ideo edilor 10 modiFy boIh memor)' &
and di~k lo((1or~. Di~k oommand~ can llC\.~ @0
Four dri,'(l, and can rad and "'rile ~irllk and·
doubk-do:ns;,y disks. There are rontrob For
Splil iCTee1l scrollinl and adjustable SCl'oli
speftb.

RSMII will operate printm Ihroolh rilher
parallri or $W.al prinler ports al baud rates
from 11010 9fal. Ani~ of lhe:lCRm mal'
M printed allny lime. Paae-knilh rofllrol anti
RS-231-C handsllakinl are supported.

The JYilnn monitor coma on a sdf-booIil\i
disk wilh a rekxater. II is sold for S39.95 ",-ith
an ilUtt\lC1i01'1 manual.

Reader !ienict '" 167

Model II System Monitortypes of routines. indooin,linKd fllnclions.
~ i... built·;n araphics scr«rl pKkr:r,

Gr.ph~ ~an be desilned 00 lhe SCfft'll, li"f:'d
and combined wllllllASIC LooK·AHEAD.

Print" and keyboard speed bufrers mike it
po;IHible to UW 111.. S)"lolml for tWO fUncllom <II

~ lillK'. For inSla~. it is ~bleloopcralc
the primer and run' PJOIfam loimuhaorously.

11>(' vms 4.0 MIIS(" Rrfnmc-r MilnlHll
claims to arrer "thor delailcd handhold,n, in
{orm.tion that 5(1 many propl.. have been uk.
in, for,"

TOSCloo, the manual an4 VTOS4.0.rtsold
for Sl25.~ manual is''"J.ilf,bk~tdy for
S29.9~.

Reader', Scr,·~ .... no

Speed Loading Cassettes

!'(TliOn.1 M;croCompul..u.l~. (I'Mq, 47S
Elli, Sc., MI. View. CA 940'3.;s sellin, Fa.\l·
load to inpllt CU$C\teoi 10 ~'clll computen at
OM kilob},c per sromd. PMC claims [lIis;s 16
limes 1M normal ~. Any QJ~IC SIl"rd at
normal sr-d (500 blIud) elm be ICNKkd "'i!h
Ftidoad at 800 baud.

Unlike ottleT hiih speed prosram loadina
lk>~, F.s.tload don not '«Iuile transferrinl
proaram, to anoIhc'r media fir\(. This PMC
prOOUC'l is a!<;o able to search (Of BASIC prn
IJrlnu.1 high speed. but il does nol: prmick for
hilh~ To:rordirll of ~tes.

The F&.'itload cnKIte inl~fllCT p1up inlo
either lhe bKk of the TRs-80 !.e'vel II 1610:
keybn:ud or upan!ion inll:rfa«. PROM
memory is Joa,led abo.'e ROM and bdollo'
RAM, II abo ':omaiM a keyboard deboun«
prOlTam.

A CTR-41 lape recorder mU!l be u~ with
Faslload. Modifications must be made on !Ian·
dud CTR-41s ....ilh inRrllClKms provi<kd; a
II(W recorder .'ith the modif>caa1onS is sold by
PMC for S95. The Fa!lload ea~le inlerfatt;s
sold for SI88.

Rader Ser\'~ ... ).49



MICRCTEI<!nc.
9514 Chesapeake Drive
San Diego, CA 92123
Tel. (714) 278-0633
TWX 910-335-1269 -~

-Pretested
-One year warranty
-Available now

EXPAND YOUR MEMORY AT
AN INCREDIBLY LOW PRICE

16K RAM- $59.50 NEW FROM
32K RAM-$109.50

*Trademark Radio Shack, Div. Tandy Corp.

..~s-Ic._..._ne 8Q Mlcrocompuling, SeptemOflr '980 • 41



NEW PRODUCTS

Comm-80 Q! CItQllfflJox Pockfig'

It rome "';111 power supply. connection
nbk, w.cr'~ m.o.nual, and terminal loOflware fOf
immediate opn1IlKm. It is lIardware ilIld 500
..'arecomplllibk wilh ui"ina TIl.S.80prodlKt~

and amnceu eilher 10 llle keyboard amll«'lOf
or screm prinler port on tile RS UpIlllsion in
Inr~, II doa. not ro:quirc l~ kSnpaMion in
l"face for opnllioll.

"The Challnbo~ i~ wid for S2j9.95 from The
MicrominI Inc .. 917 Midway. Woodmere, NY
11598.

Radn Sc"'j,x ,.,. 329

TRS-80 to H-14 Inlerfa«

The Modd PTS·) (for uw: .....ilh an c.\pansion
imerfattJ and the Model PTS-a efo....,", "-;tll·
01,11 an upan.ion im.... r".:c) arc prinl"" imer
flen from Mulli Media Systems. Th<')' make;t
roo>~ibklo<;onn~ the TRS-80 microcomputer
wilh the 11·14 Scri"l Printer.

The PTS·J flh'lS inlO 1M parallcl printer pon
of lh<' TI<S·(l() jOle,fa.c, 'The PT$-4 ClIn h<o u1oO:<l
willi the Pl'S-J in .plcrn, ,hat do nl)4 indude a
Radio Shack ull<ln~ion inlnra~. The H·I" i.
oonll«"lcd 10 the DB·25S ronlXClor of the
I'TS-J.

A ioOflv.'arc drh'~ is no! n«ded ...·ilh this
IYII~m. beeauK it ",'iIiIUPport all print(T rom·
ma,wl! in BASIC or mKhin~ lan,uqc.
T~ PTS-J and l~ PTS-4 ar~ each pri«d al

57).'" for an introounory po:riod from Mulli
Media SYltems. P.O. 80~ 41081. Indianapolil,
IN 46241.

R~alkT Scr\·ice ... 3JS

E.S.P. Lab for Researth

E.S.P. Lab h.. b«n delianed by Manhanan
Sofl"'ar~. 11K" P.o. 8ox'2OO Grand Cenlral
Stllion. NC'W York, NY 10017, as a pI"O&flm

for rotar~h inlO poslible extraKllsory phe!lO'
mena. as well as for casual Inlinl of lhe possi
bilily of lrie'palhy. c1ai,,'oyara. Pfcrocnilior!
and tdekinesis.

Based on Duke Univen.ity experiments.

41 • 80 Mjcrocompulm~, ~pltlmber 1980

E.S.P. Lab KI«n randomly from amoIIJ a KI
of fhe symbols (square. trianaJe. cross...'avy
lillC!i arid o,·all. prCKlllilllone symbol at a tiffiC
on the KTeeR for telepathy experiments .....n
symbols are prOJrammed in mkhine lanlulie
and appear on the Kf«Tl inSllntaneous!y. For
clairvoyance and Pfeco&flition tnlilll, the pro
IJIm JClecu the symbol Ixfore or after t~

resPOllK, promplilll only with a qUnlion mark
on Ih~ Kf«Tl.

Complete rteordJ arc kept in mtmorJ of
each symbol a.nd rcsPOllK for a series of 1m
trials of 25 symbols eKh. Tables of raulls are
ronstructnl, with analysis of matchinl symbols
and resporncs. For TRS.110 ~I II 16K,
E.S.P. Lab costs 59.95.

Reader Se,....icc ... lJ9

Packing Program

Data .....\OC .• 80~ 182. of Framiniham.
MA OI7(lI, has released PKk8, designed to
pICk BASIC proaranu for faster loads arid
runs. Packll ca.n reduce memory as ml,lCh ... 40
percent.

PKkll is wrillen for 32K and 4llK Model I
romputC11 ....in' one disk drive. All the lines in
the prosranl ca.n Ix compacted, or a block of
indusi~numbcn. Allbemd of the packinl, a
summary is pramtcd of lhe number of bytes
and lines in the 0fi&inaI PfOlfl1D.

PackS is provided on c:IS$C'Ite wilh instruc·
lions. and is sold for SI9.!>5.

Reader Service" 169

ISSSS Analog-to
digital Converter

Tustin Electronics Co. h... added the Model
1"'5 to iu~ 1500 analol-to-di,ital ron·
vn1er prooUCI line.

The new model provides a romplCle conver·
sion of an an&Ioa voll~ 10 aU-bit diplal
number in leu than five micrmoeconds. It is a
monoconic unil.

The Model 1"55 can be used by ilsclf or

,,·ith other analos modules to form a complete
system. The ronvmer price is SI500 from
Tu.slin Elcetronia. 1431 E. St. AndrC"'s PI ..
Sama Ana. CA 9270S.

Reader Service ... 327

Soflware Programming Tools

PRO,rllmmcr by Rational Software, 963 E.
California BI,·d.. P~de"a, CA 91106. pro
,·id~ profcssionaJ..q~liIY pros~mminl tool~

to UloCU of LC\'d 11 HASte.
Art~ a short machine langua." rOUlir>e h

read, fi,-e functiom are cominuouw)' a'·ailallie.
A sinltc keystrokc dircets kC)'bolIrd input,
...'hkh interprcu and C~fCUtes the command
line. After e",~culion. control i~ automalie;tJl)·
rnumro 10 LC"f1 11 HASIe.

The prOll~m abo includcs a kcyboard d~.

bot.Ince roulinc. PRo,ramlTlCf roSIS S25.
RcalkT Se,....ice ... 336

Property Managemenl Syslem

A·1 Enterprises has a nc'to' incomc properly
manaaement soft ....lre packlie for TRS.80
Model 11. Thc Property Manliftllet1t S)'SIftII
(PMS) is daiJl1~ 10 meet thc InSiitutc of Real
~l1e Manaao:mcnt rccornmmdcd computer
s~cm C8P1bilities.

It is suitablc for a1llypn of inromc proper·
ties includirll apartmentS, mobile home parkl,
offICe buildina.s.....arehouses, Cle. The system is
I fuUlmcrallcdger system that kf'CPS Irack of
III income and CJIpcrucs providing fOrmllled
financial S1atemerus. manI,Jemenl CqlOrIS arid
exception repons upon rtqUCSI.

The PMS software operales on tllc Model II
with 4lIK of RAM, 1"'0 cilht inell disk dri~es

Ind a printer. 11 is ",;lIm in CBASIC. ruM
under CP/M and is also compatible ...ilh IlIOSI
2-80 and 8080 sy5lcms.

PMS, including one )·ear mainlmancc, com
1650. A tkmonstration disk is available for 13'
(rom A·T Enterprises. 221 Nonh Lois, La
Habra. CA 90631.

Reader Sc:rvice " 3)2



Ifyou
just bought

another
printer,
boyare

~gonna

be sorry.

•
The Epson MX-SO. II's nol 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'l 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·80 sports the
world's first disposlJblt' print head. After it's
printed about 50 million characters, you can
throw it away. Because a new one costs less than
$30. and the only tool you need to change it is ai
tached to the end of your ann.

Now that's revolutionary.
but thaI's only the beginning.
The MX-8O also prints bidirec
tionally at 80 CPS with a logi
cal seeking function to mini
mize print head travel time

TIlt 11'(1,111', firJI 'h'p9S!/!/r p,inl
",..,. II u, • lift aprn'1.-nl')' II{ CJrItT .so
llI,rriOll ,11.'."tl"5. ytl ir", fO ,implt.
Y"'" c:_ tu~gt" ,"tlr ""tll.,,01."'''''''
costJ I<'N IIr."-~I tt:u. Ilrln -SJO.

and maximiz(' throughput. It prints % ASCII,
64 graphic and eight intemational 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-BO as the firsl 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 m('(hanisms: Epson.

If it sounds like we're proud of the MX-80, we
are. Nol 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
5650. That's right. UnderS650.

And if that isn't novolution
ary, we don't know what is.

~~

EPSON
EPSQ'Il AMERICA. INC.

80 Microcompuling. SeplMlbe, "180 ...



I. R. SUrcWl,
89 Ale:mlfdrtl Rood
Sitw Htdi,.,1ttHrr
HIliJI~, u.x C09 JNP
£,.,lafld

M any anida arc wrium for lhow of you
who h.lve 0'l"Md a TR5-«) for _ time

and know what proarammina is all about. So,
1M series Is dedlcaled to Ihc thollS&lldl of read·
en who ate jlUt aboul 10 buy a TRS-8ll--or
have jUJl bo\Iahl one-and wanl to kl'lOw what
Ihry'~ IOttm inlo.

ThrouaJ'loullM lCric:I, we'll be talkinl abo\ll
lhe Modd I Lcvd II TRS-IO.~ ill Tandy'l
word 10 indicalc lhe complellity of proaram
mlna Ianlu.qe its compul" is able '0 under
stand. Wc're dealina with 1M lA¥c11l only for
IWO aood raIDfIlI. Fim of all, Lcvd II is much
more Uldul. And, MICOndly, IIx l.cYell rom
puter il a1rndy KWmpanioed by an ucdlenl
manual for Ihe bellnlla".

One meuure of a compuler'l power il itt
manot'}". Memory diaau::Ilhe amount ofinfor·
muion {dala, a computer talIltore and is mea·
lured in IInill..-.lled kik>b)'iel, ohortened 10 K.
The 4K rompuler tall store fout kilob)'iel of
dala. Nothlna in Ihis series will GIIUIe)'Ou 10 tun

out of memory IpoKe on a 4K TRS-tO.
Befon: you. prooeed, be assured of one poinl.

1M eornpuler doa c1lctly II you INlfl>Ct ;t,
nothina 1esI, nothina more.

If you. have not pIIt in the inltl'llCl:ioN 10 print
let.tm or IIlimben on the: video iltI"etn, Ihen
thae letterl or Illlmben jutl cIon'l lei printed.
OM of tbe hllmiliatlna thinp aboul beina a
romputer owlW1' il knowina t"'" whal"" son
wrona ill you.r faull.

Takc a look It IIx socketlalthe back of )'our
80. Tt>cy are Europeall DIN-Iype sockcts and
malch five-pin pllI&I. Tllne Ire Ihree of Ihem.
olle uch ror power in (from the Irln.dotnlt"r
unll), CUlCtte in/oul (1/01 and video ouI.

Before you Ilart ulinl your 10. Iitt lhe ad·
>io.:c of an old hand Ind IIbd lhae plup Ind
IOCketl wilh differently colored lipel. I u~ red
for lhe power pi.... aro:en for video and yello,""
for Ihe cassette. If your IOsiu In Ihe "me pllC'e
and you never unplllJ il. this isn'l sianiflf;ant.
The odlh Ire. how"Cf, Ihllsome day you'll
wanllolhift it.and you could'easilyend upwith
plup;n the wrona lOCkets. since they Ire iden·
tical and easily confused in poor lilhl;IIJCondi·
tiom.

KeepillJ )'Our Iysrem cool is IROlher Ultrul
lip. Try not 10 h.lve I desk lamp ,hininl on th.e
keybof.rd, for InlllnC('. It doan'l help, either.
if you'vc used 1M rornPUlef ali day willi. brialu
lunli"'l hUI;nl up Ihe keyboard cuinland the
dearon;,;s inside. Hia.h lemperaturu 1110
dlmlle CISIC1le rcrordinp.

I'we found thll I normal room temperllure
of 1O-7S detrtltS won'l cause the TRS-IO Illy
dillrell, ewm if)'Oli u~ il III dlY. 11"lnother
11011' If you hive an UpalII;on unit alllChed,
bUI we W()tI'1 10 ;nlo lhat. JUII mike IU~ Ihll
that lillie black bo. wlllt:h is tIM: transformer
unil it on Ihe bendt or on the nOOl". willi room
for air 10 wcvllte atound il; dorI'l pul il in~ide

a bo. or ,urround il wilh boob.

Po_ltV,

You'~ ready 10 POWcf up. Plul Illlhe line
p1up into Ihe wall K1Ckt1s and IwilCh on.
DON'T IwilCh on lhe keyboard fi~-II..-ays
hl'~ powtt on lhe cablet before you lum on 1M



"If you have not put in
the instructions to print letters

or numbers on the video screen,
then these letters or numbers Just

don't get printed. One of the
humiliating things about being a
computer owner is knowing that

whatever goes wrong is your fault."

units, bel:a"'f the switdl for the kcybolrd don
mon thin jUM switch p(>WCf

Searl the couIlldow" by lwitchina on the
monitor. (On the one I usc, the IIlialll""s <;Un·
uol mUSI be pullfd to IW;I\;h on.) l.n the

monitor "'a,m up fm • minute, lhen ~...ilch on
the computer krY~ld.The ON/OFF switch is
111M bad. nell10 when the l'O"'" supply plus
C'nlns Ihe ,.uinl. h's ddibcTltdy maolk I bit
hard 10 fir>d, because ..hen you switch orr •

computCf, .11 1M PfOilarn malerial yOll Iuld
storC'll in it is IOJI, lonf ror~n. unleM )'011
f«Ofdcd it on I c~tc prn·iously.

Ali yOll pH'loS the ON/O~'F 11"';11:1'1, YOll'l1 II«

the vid«J lCf«n suddrnly filled wilh • mialurc

of numbns. lrttn. and odd shapel. Tha"s
.....bqe... caused by the c:ompulC'f memory
beln, Icliv.ted. ElIch lillIe l:e'Il of memory can
sto.c • bit of information; lftO volt..c ,eprc
smted by a 1no, O' I 'V ,el'leKnled by • I.

Upon po.'n Up....hen.U ofthnecells .te.~

tiv.ted, SQme come on as Is, JOITIe as 01. About
'192 of theK memory .-dls send si.nals.o the
video oo;ren>_ the «II' .·hich ale ooeI 10 I callSC
pans of the vioko so«n to liaht Up.•nd the
tells ...hkh afe lett .t 0 1r.eqlthe SOenl d••1r..

TIlt' ,esul. is a displ.y ofli.ht .nd d•• 1r. pkcn
.1 random or a1most.1 random. Ci.euiu inside
the compuln for~e lhaI: li.hl .nd d.r1r. p1acn
into pallnn., .he pallerns ....hich we caJlldters.
numbers and ,r.phies bloch, .nd this is Ihe
pallern we see jusl Ii we depress the ON/OFF
swit~h. When you release Ihe po...er s...it~h.lhe
PJbaat daIS, bn:.ust tht swi.~h lJfIer.lts •
mnnOlY c1~, louline fOl tht video KTeeTI and
mtmory-th...s wily it isn'•••ood ide. 10
switch Ihe 1r.eyboard 011 befort plu..in. in the
line: and JIO"'t1in. up.

11It My""" Mnaqt

Shinin, on tht video SCItm in .n its .Iory is
tht mc:uqe MEMORY SIZE 1 II has nOOfed
m.ny • belinnn_ Oid no one ~c1r. .1 Fori
Worth tel1lhe machine wh.1 its mtmory siu is.
you as1r.? 1.nOle il for the moment, prn.l Iht
l:NTER 1r.ty. and thew mo.e reassu.i.,. words
Ipflta.:

IlAUIOstt",<,,,,~nlllllA'ik

If.AUV
>

Your oornpuln is p1"('pered for prot"mmin,
in the BASIC pro,..m lan.ua.t.

What about the Ml:MORY SIZl:1 messa,e1
Well, as it happens, a lot of computer lash can
be perforrMd fastn and moreefrlCicntly by ,iV
ins instrlKtions dirtab to tht microprocessor
chip inside the computtr. This chip needs
spedal insuuetions, called machine code: or ob
jed code. and theK instrllClions can't be loaded
inlo Ihe computtr in the same w.y as an or
dinary BASIC pIOl.am.

Unleu you're ,oi.,.lo use madline: code: pro
aram, n,h......y. thalllh. you can i,nOfe Ihe
MEMORY SIZE? question.

The one: time you can'l i.r>('IfC il is whcn i. ap
pears ...·hile you're .unnin, a pro.r.m. When
th.1 h.ppms, ii's .n unwelcome Siln, called •
rt-boot, Ihll somdhinl is very wronl with your
pro,r.m. TIlt' compuln has staned its power
on sequence qain. There's no hlrm in it, bul
)"OfJ will have lost your prOllam unkss you
saved it on cuSdle earlier.

Tht READY si ....a1 is an invilltion, but
unleSi you 1r.now wllit it's invitinl yOIl 10 00,
)'Ou can'ttlb Idvanille or it. AI the READY
sipal, you ~an rither load a proaram ftom I

calSC1te or you can ,yf'(' one ~our>(lI. S,ncc
you'll Inrn more about ttl<- liO fr"m ""iting
your own prOlrlms. hO ...·hc, ."nplc .•'e·1l ,Ian
there and lCllve Ihe fru,ualion. ". ('a'><"1le
loadins for I liter dale

READY is In invilll\'<ln lot a RASH.. l)fu

aram, BASIC is an leW,,)'m fo. ~tU""CI> AU_

purpos.cSymbolic lnslr .....'!'..,n ( 00". 'U1d il·~th.

easiest of pfOlramminllanluall~II) lea,,,.

Why lhould w. have to I"a", BA~IC?
h's In bound up with the "aj' oomp<>tel>

work and arc desi.lK'd. The fut..st and m<lSI er
r..:>tnl prOSrlmS Ire wrillcn in ",,,,,,hll" code.
but le.rnin, and usin, machine cock "I painful
bllsinns. Ind wrilina machine code i. a
rru~r.linS upericnl~.

For thnc reason., computer de.ilne" have
continually soushtto ma1r.. it popibleloJive in
~r\lCtions in .impler forms. Ilsinl EnSlish
wo,ds (or Spanish, t"ren~h, Italian Ind others)
and Slnn,ins thtm tosether in a wlY which is
reasonlbly simple to undnstand.

If you've loo1r.ed II some of the p'OI/ams
prinlccl in the bac1r. or IIIe TRS-110 Minull or
publimed in 8(JMkroromp."Ur" you miah11KJ(
qllite believe thislut Uattmcnl. but comparccl
to mosl other computeT la.......n. BASIC is
reasonably easy to understand. We can dcviK
iimpler la",ulles, bllt the penalty for Ilsinl a
simpler lln,ulle is tither Ihlt ;1 donn't do as
m\loCh as we would li1r.t, nteds mort memoly or
111r.CS lon.er 10 lun. Riahl now, )'Our TIlS-110
comes with ilS BASIC IlnlUI,e built in.

U1r.e anyotheT lan,ulle lind I've had to cope
with ulin, Frtneh and Gr«k in my timel.
BASIC il beI,'ulned by usinl it. Unless you in
tend 10 use your computer limply to run pfO·
,rams ...rincn by othn people Ind obtain.ble
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on CassellC, you havf11't much choicc-lurn
BASIC~

Unlih olhtr COmlltUtl' lantu..n. BASIC
isn', standlrdiuu. A prOlrlm wrilltn in
BASIC for anothtr compuler mly nO! run on
tht TRS-80, and vict versa. unlns you mlkt I
ffW chanin.

11 il possible to write BASIC prOlrlms Ihl'
will run on Iny computer tquipptd ...·ilh thc
BASIC lanlU"C (Ihc Adam (kborne proltlms
IrC 100II uarnpln of Ih,s). but you cln 1ft 1101
mort OUI of yOUt 80 if you kno..· thc p«ulilt·
ilia of its dillm of BASIC.

This dillK1. incidernally. is ont of tilt mosl
advanced BASICs rilled to I smlll comPUtCT.
Wt can't hopt to show III thc ftlturn of
BASIC 1ll'000Immin, in Ihis .\<:Tin, but wc can
Iry 10 rill thc liP btI ... em eltmtntaty BASIC
lutbooks and RadioShack's lAw/II Rt/Nt"t'r
MtI""ill thlt comes ";Ih your computCT.

P"fosr'a- Prov"",

If you'Vt m-vCT Ill'0lflmmed I compuler
bfforc,ltlrninl BASIC on your o""n can crelte
u mlny u~ u IUI.din, I blnk durin, I
revolution. Computers arc fuuy lboul Ihe wlY
you UK the IlnlUate. If the mlnullslYs Ihlt I
word must be follo....td by acomml. thm i,.ul·
Iy must be follownl bl ~ comml, or )'our pro·
,.Im won'I .un.

U. on the olhcr han(l, a word nttds a smli·
colon Ifter iI, you cln't In by wilh jun I com·
mlor lcolon. Thi~ pUlKluation is Iransilltd in·
to in.ltructions by tilt computc., Ind dirrerent
marh denote dirfCTcnl inJlrllCtions.

Trlnllittd? ThaI '. jU11 whit hlppms. There
arc IboUI twelvt thou$lnd bytes of memo.y in
side your TRS-80 which you can't aliCT. The
proftlSionais call it ROM. or read-only mem·
ory. I' reads YOUI BASIC prol'lm Ind COnyCTU
ellch leIta 01 wo.d into machine code inSlfllC
tions 10 Ihc microproctSsor. klUK each in·
sl.UClion is con.'erttd Ind rhen Cltritd OUI, the
instrUoClions ate much more lonl-winded Ihan
II'tose in I machine code Pfolflm.

Billa computtrs can do whl.t's cilltd com·
pilil\l, ..hich means lrllUlatin,lhe tnlire pro·

Irlm into mlchine code in one run, Ind thm
runnin, the machine code. The TRS·80.likc 111
small cOmpultrS, only interprds-it convens
tlch instruction in 'he BASIC prOlrlm inlO
code, .uns itlnd Ihm ,OCS on 10 Ihe next part.
The diffaence il bt1wt'Cn dielalinl di.mly 10 I
secretaty, with all rhe um's and tr'S of speech
and delivtrin, an edittd tlpe to an audio Iypist.

Ld'S Start ..&in ...;th the READY lilflalslar·
int us in the face. Your rirst rapon" towlrd
'toTitin,a prolram is to t)'flf alinc numbC'f. The
line numbC'f is It.....·e ca.n Illach to an instruc·
tion sothat ...·e and thecomP\lttr know ...here to
find thlt ilUlf\lCtion.

Tlke any number btI..em I and 6H29. Nor
mally. you sIan al 100r 100. It doesn'l milltr
..hll numbers you ChOOK, since you don't uw
mo.c mnnory by numbcrin, lines 100. 200. lOO
thin by numbC'fin,lhcm 10,20,30. Imponanl
to remember ;s that thc prOl,am should no....
from lhe lowest numbered liM 10 Ihc hi,hC'lt.

Since wc ha¥( 10 stan somewhtrc. type 10
Ind Ispace. You. prolfam now starts atlhelinc
numbered 10. Since it's I bil dcprcninllO )IIrC
II a blank K.em, we'll Id ,he computtr to
PRINT my name.

10 Pit..,. .. I....... SI""':l... I."

Remember, thc quotc mlrks must be in plact,
becauK they indicate to the computcr thll the
words bt1wt'Cn lhnn Irc 10 be prinled on the
video KrllCn Ind Ite not pan of In inllruction.
Ma.ks that divide one kind of word from
InOlhCT Ife calltd delimiters, and Ihe quotc
marks are lhe easiest orlhescdelimittrs 10 wo.k
wilh. Mike surc Ihllinythi... you wlnt printoed
to the rideo KrllC1l ItltU Ind mds with qUOle
matks.

Mlde I miSlike? Wc'rc not III "ained Iyp
iSIS, so the TR5-80 is ytry ro.!iv;nl. UK Ihe
backspace, thc arTOW ...hich points '0 the left,
on the key ncxt 10 the O. Each limc you press
this key, DfIC leIltr of you. inSlruetion is wiptd
out, and you can (ypc ItlOIhcr one. Keep on un·
til Ihc lint is pcrfC'l:lly lyped.

Now Ihll you'vc Iyped the line, you must
prns ENTER to mlkc certlin thll i"~ pllnltd
in the COmpuler's memof)'. Even if you for'd
Ihc linc number, you slill let I .esult-Ihe
words which were insidc thc quote ma.h will be
primtd, but you don'l hlvc a prolrlm beclUK
it won', rcpcll. and you mUll Slin "lin. If
you. line ...·u mtered cor.mly, it;s now I "try
simple provam. we cln run the P.OIrlm b)'

typin, the ...'ord RUN and Ih~n hinil\l ENTER
a,ain.

All rilhl. so it'~ nOI impres~iYc, but ~ach time
you Iype Ihe word RUN Ind hit ENTER. )'ou'U
Id my name prin(td on the KrllCn. Makes mc
feel ,00II at ICISI.

Try typina th~ inWUClion ...ith no spact be
tween (he 10 Ind Ihe PRINT, so thaI it read~

10PRlNT "IAN R. SINCLAIR". Donil makc
Iny dirrtrmct in thc ""IY the prOiram lun~?

Did I Sly 'hit compUltrS Wtre ruu)'1
Now ,ytlf LISTIO and hit ENTER. This

prin,s your innf\lCtion linc on the sc.fCtl ..ain.
Noli« anythin,lOOUI it' Ri,hl. ,he spacc hu
bftn put in "lin btIwem the to and thc
PRINT. You can't cheal your TRS-&ll this WIY!

Now If)' somc mo.cdcHberatecTTori. It'sjusl
as well '0 know It thi~ st..e ....hll effmi thcy
hlye, rathtr than be Ilnlltd up wilh an un
ramiliar CTror mnlllC lattr on. Fo. I Slarl,
lt1ye OUI the firsl Sd of quote marks. Thcn try
typint PPRINT or PRIINT instead of PRINT.
Docsn'l run. docs il1

Insteld, you ad Ihe words SN ERROR. SN is
I shonmtd vtrsion of SYNTAX, I word thlt
lanl....e 'ClChtrs UK to mcan thc way in which
alan,ua,e is construded. If you say in En&Jish,
"1 1m herc sincc yuterday," your synta. in
En&Jish is poor. but theSimc phrlK in French is
Ifammltically correct.

Syntax is I mlllCr of .ulu. Ind I SN trro.
meaRS you hive brokcn I rule of BASIC, by
leavin, out I delimiltr, or misspellin, In in
Slluetion word. Somc ne'lier compultrS, in·
cidmtally, rcjm a syntax error Ihc momml it is
mitred. but rhc TRS·SO, lih its mtirc Imtrl·
tion of home COmPUtCTii, docsn't ipot the trror
until you tf}' to RUN.

....'."' '
....turl... 2_D an Ic.1

RaJ s 1'4e"""!/C allOwS you to run a mille Irom
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SOFTWARE CPUtm
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

lY I 160<

'''''''''''''''''-'''~W<l'O<·"__·,,

... STAy·.... lL ...
_,,-"11 Slmul,tlon

.......-._..-..--
• - - ,_ - "'*'II--._--.,---- ....-
~.''';''''-_'• .>i' <f.,..... _.,

""'''--'0.__,,,,_

.",... 11I· .....__ 00.-."'_.-

... s,~, ....., ~_ ""'.
........_ .. ~ , ,«' - ---- ,_ _ ............_....

ouo .... .,. _ 'J --.00 '"_......___",,-.'0""_ ,_
.-,.-, _.__ ......,.. --<_ - _ _ .--_ -..-_ _--_.-...
'" _ ~.,,:oo..,_ ......... _ .. _ ....
_ ...~4dtOC'_•• __ ..__....._.._--

001.0 III lHf ".N.o(;(.' -. ..... 0-__.._.._-- -- ...._-_...... ' ......- _-
Thl, pachgl conll.tl 01 :I Prot••",.:

P' .....UL
1>0 NL<.oHD& ,_....... ",11_.

.... 1<<.1_... _

",-.........-0l)lW<l'll'<!)O',WU,I__ .. ',...-,

64K RAM
FOR YOUR MODEL 1 TR5-80

•

FREEDOM OPTION 1245
MEMORY EXPANSION OPTION 12t5
TRANSLATOR 1 22

P.O. BOl 2368. Woburn, Mass. 01888
(617) 944·5329

"TI\ANlU.TCl'! s • DOS eotnS""" '''"' "'_ •_ ..' trw"",.. ,,"' ,"'" lot ,... Il''''\e! 11_.......... ,,.., -
Send Check or Monev Order to:
lIoIASS I'l£SlOH.TS. P'LEASE ''''ClOOl~''' lUI

F.E.C. ltd. ""

Omikron's Mapper+
8'"DriYes tOr theTRS-80

~. is AW-r.r'1 !elK! uPll~ 10
NEWI)()S. f"talUIft incl.. nrilbW 1nlIItb
rtOlrds. cheininIl. end driVI!n ..-;ficalIy (XIn.

fi«\l'" for Ornikron·. MAPPER II. '150.

MAIftR IIwptlllM' TIlS·1lO Itl run lJ,,(b S"
end 8" driv". With NIo:WOOSJ80.IItnj/t i,
,,,,,,,,.M'd 10 JOOK Il" 8" drivt. $99 p1u.11O
PC-' .... blt oon nl'd....

......... edapu I1M' TIIS·8(l to run lhe- V$
tibnry rJCP~"""w.., .,wdl •• IhtTIl5-80
""",.,.arT. AII.ftb.:oM Soft....,. /MY bf' onimol
furl~MAPPERI. An MAPPER ICP/M..,f!
......·rseu:t1Palibltwith IhtCf'lM furlht MocWl
U. With MAI'PEII II end 8" driv~ IIlr Mt>dtl
1bf,....".,. di.k "'''''plliblt wilb Ibt Mudtlll

Sutndard ftatum intl.. kno'ft" cast ""ppm.
";.1 and parallel prin\ef drivin. and an .d.
d..-.bWcurwor. MAJ>PU lis ""pplM-d with
",",pl<1~ utilit;'- indlKling a mnnory I,..,. ••
disk I"", • ropy I"'-'ll"m. and I propri<'Iary
Jlrollr1II1l fur o .....~ TIiS-1XlS liln ml;l'/M
liles.II99,

WOIIO ric m MAPI'Io:II J SUl'port,
proll'Pional .."<In! procnson lih lbt ~,~
Wand and W"rd St.rl~ rT ..ifoWI in jUlW' IlO
Kilobaud). Omikrun', irnpltrntnwlOO ...,Judb
• blinkillj( cu....... ak>l" r.ppat. shift lock. d.·
bnuncin•. and an input buff... lh4tt dim,""'I'"
rnr5Kd cNncl~. M~W:and .....ptr di""""""
pnttll99.

MoD~~_Aft........ ,u, oi
MAJ'PER pmcluainn. Otrikroo !go t:OUbI""""'"
..~rtpUUlinnb~.lO'IItll"'ly.
and ....... ""PP Omillrnn·. CUIk......,. irrludt
Ih. USGOY"",n nl,~... curponoIMl§, uni
.....mti,..lnMical droC\n,,". and prnft'lll'wnal. in
llifidcb.

S'l'ITIfllS-Umikron SO'lit ("lwnpltlf t,SI~ms

futurillj( M"d.11I comp&libl~ Shu,,"art d,s.
dn'·..... C.ll for ptio:P. anod ~Ii'· ..ry

~1G\It 0lt0I1I$ rrM$ lI'dudr lull p.lj"ll""" m
IJS tundo; pluoi $25 f...... oIul't""K ...., h<lndbrlj(.

See reviews inJuly BOand AugustBO BYTE By Jerry Poumelle.



BecaUK we've libeled this line as line 10, it
has wiped out the old line 10, Notice thll thc

PRINT PI.. Spat.,

Now try Ihe one-liner below:

How mudl can you PRINT in one inmllC
lion? Try ilt Type 20 PRINT" ..... and Ihen
type &$ many words &$ you like. You'll find thll
Ihe words don't run off the edle of the video
scrttn. but form ncw lines of text on the moni
tor. The video monitor 1tt~'Pts only 64 ChlllC
len/line, while the compuler .nows up to 2:10
chlr.ctersl1ine. The computer no IOniCI' re
sponds to keyboard input ""hen the 2:1Ocharac
ter limit is reached.

10 paiNT ''SPAa'', "THE". """oaos", ''QIJT''

TA8(2S) IN THE CENTER, which isn't Cllaetly
what we wanted.

Why TA8(2S)? Well, I counted the lel1eTS
and sp&«s in IN THE CENTER and made it I)

characters. I rounded that 10 In even number,
14, Ihen sllbnaeted from 64, leavinl SO. Half of
:10 is 2S, and Ihat's Ihe t.b number. Why? Well,
Ihe number of Icrlers Ind spacn Jives the num,
ber of positions on the line which arc llscd to
print, If we wanl Ihese words to be centered,
then Ihne hiS tG be an equal number of spaces
on each side, and we find this by dividin, the
number of unused placn, W in this example, by
Iwo.

Try printina your own name cenlered on the
screen,

Notice, by the way, Ihat we're 11m enterinl
each one-line program as line 10, deleting the
prcviolll program in line 10. laler on, we'll
look at Gther ways of removinl old programs,
lel1in, rid of unwanted lines or runninl only
thc lines we want.

T AS is oncof Ihe BASIC commands 01 func
tions that not all smlll computers hive, but ii's
only the stan of the options which arc available
to the TRs-80 owncr. Type the next linc vcry
carefully,

SP"CE, THE. woa05, our

hit ENTER, Iype RUN and hil ENTER aaain,
Ihc printoul on Ihe video scr~n would be:

10 PMIt;\" "SPACE, TIll" WOlU)!>, our"

Sec thc commas? Each comml lies outside
the quole milks Ihlt set off lhe word$, bc<:allsc
"'e don'l wlnt Ihc commas printed. H we type:

10 Pllt;\" TAlltm"IN THE C£N11'I"

Notice the syntax-parentheses .fter TAB
enclose lhe number, bc\WttTt 0 Ind 63. The
quote marks surrollnd the words to bc printed.

If you hid put Ihe firSI set of quote marks be
Iween PRINT and TAB, you wOllld have print
ed, at the left-hand side ohhe iiCTttn, the phrase

space: between the fitst SCI of quote marks and
the first 1e11er of the word affects the way it
prints. This is one w.y of addinl spacn.

AnothCT wlY is byindiCllinltlln. Tab means
the $Ime as it dOC'S on I t)'J)Cwriter, tablliation.
The width of Ihe video scrttn is divided into 64
staninl points, numbered from 0 to 63. Usinl
TAB( ) selects one of these as I stlninl point
for whit you print.

SPAO:D ALONG"IOPIINT"

A year ago,when nobody had ever
heard of me,l said these cUsks could turn
a TRS-80' into a serious computer.

Now they tell me I'm"the standard
of the industry."
I'm !twin flo'lnl'" and "mIN h..... changed.

In Ih. lir" 1 1.... monlh...Imoool .Ihou·
und bull...l pUI milO thl all.

You un buy my TRS·80 .y.II"" IU ""'" 1111
COUn"y _ dollnl 01 compan'" IIU IlIIm. Soml
III my d.aoJl'" 10m. ,"n't. Ancllhla Clllt..
I IIIW ut of probll"".

You III. IMming to ull I compullr- any
compullr- is WlIo IMming anything 1111. II
talrIIlODIl trllllnll ulld 10. II you lit down
willi a eompllllr progrlm ar.d UII....-nualllnd
try to nQUII It OUI 1-11 by YOUIl.u, you'U prob'
u,1y ju.1 gt.... up lind 1111 you·.... t>.an had.

You haYoIlO hang- In lholl for I monrh,
mako I low pholll calli, lind hi.... somlbody
who rNUy undolr..-ndl thl .ynlm blIp TOU
work II OUI.

Thll" why Iltm an"""'r Ihl pbane. And
why. I QU.... PIOpl. lIy an I~' nl<:llhingl.
TIM MoeM) I .~m.
So far, t haw.1x ')'0111"" lor Ihe ModII!..1
S99.'*i Il<:h. plus 120 each lor lbe book. wblll
raquuld. Fo' lhe Ca.h Journal option on Ih.
~neilltLedgll1, Idd lnathel $:.0.

Accounts PaYlble
Account. ~Iv.ble
tnvo""nll
O<one,.1 L&dg", iCuh Jomnl. op1l00l1)
Pay.oll
tn....nlory Conltol

And tho Moct.1 II prGlJr.m.
Soma b,aN:l nIW, hiogIltY·lOphillieu..s
p'ogfl..... tor lhe TRS·80 ModII U. al 1249,95
..ch, plu. S20 lor Iba book wlllll 'Mluirad.

O'....aJ Ladgo, /Ca.h Journal
Accounts PaylbillPurch.a.a Q.dlr
Account. Raealvabll/lnVolc\rl.;
Pay.oll/Job COIIlIn;

Fo. IhI Modal I p,og~, you can 1111 III
what you tIMId In I 1.11... Or by phona. You gfl
1ha dlak and an IhI In"rue:tlonl you nlld. Any
p'obl...... til," CIU .....

rot 1ha MoclIl D progr&ml, I Ilk you 10 nu
oul • qulltlonn&IN bolo... I lind you .....y
lII.Illr1ala. Tho ayalIrtII haYoI.., much narUbU·
lty ..... tailor tb.lm 10 yow nHdl.

Thar w.y, [makIoIUII you 1111 • 1)'0111'" thai
work•. If you hiIVI any doubrl aboul th.t, I'U
;I.... you lhe rwn... of .ome peoplll In your aftll
wh<i.... aJ,Ndy bIoIn th,ou.gh tho PlOOft•.

Lal UaIIl ~U you wlw1h1r I fIIlly <III......
Ihal fancy.- llpulltlon.

_u Taranto
... ASSOClAn:S.INC

u. I'o~l 0" ••. Son R.or,"l c" ~903' t.,~) .'3 2670,
""~ II 00 I'*' 01<100' '''' nan4hl\{l ....at.< ... ,n
C.b'",",. """v M..... cn••gl. v,••. C.O,D.

As ill. written, lhe effect is quite different, as
you will sec, The commas hlvc commanded the
computer 10 space the four words aclon rhe
width of the SCfttll. Each comma instructs the
computer to stil'I printifll the nellt word It the
nUl prinl zone. Thereare four print zones, cach
of which can take up 10 sixtttn characlers (ld
ters, numbers or spacnj. If)'Ou PRINT more
th.n siXlttn charaetcrs in a zone, the comma
UUK$ a skip to the nelll zone. Try Ihe foUowinl
prolram.

10 PJI,INT"SEE THE EFFECT":
10 palNT"Of A SE/olICOt.ON":
10 ,aINT"ON THE PllNT'OUT"

E.x#mplt /

10 PIINT "Sl"AC2"TAIlfI"06lOl' ,Y"THE'.,.Aa
IPOStOl.lI"WOJl,OS",tAl(f"OS(O). Sl
"EVENU"

E.x#mpltl

IOCl5
l(I PIINT T"acll)"HUoOING"
XI paiNT
<lOPIINI r"B('J""THISIS"

NF.AT"a WAY Of paiNTING"

Examp!t J



1f ...1tl'T ''TH£ ZOJfES WIU ''''UN

• ""SIJM'££Jo<
CllAIlACTEU f.A(lt··

'nR CO"'.... is UMd M a prinl dclirnktT. Wc
tall a1Jo IlK lbc lmIico\orl as a delimiter, bUI
"'i\h a very differml action. Try mu:nrl& lhe
prOll"aIrI In Eumpk I. Wilh _lhan_1ft
of pl"OIRlII, )'011 must rallaaboer 10 push
EKtta at the eod of eadllypal fI"OIJUllIiDc.
Wbm you rwt 1M prOJRlll (Iytlt RUN ud Ilit
EKttR), "'hal: happen.?

llw; sankolon i5 Utothc1 l!&nallo Ihe com·
puter whm it·, UMd in Ihilway. Tfl'Ifd arteo- a
prinled quutity.lk KmicoIoft _: IlK lbe
_line ud keep printina. iO Ihal tbe wonb
_ Iyped ill thJft tqlf.I'Ue ilul:nx:tion tiMS end

up on one sin&.le liM of Iype. Thit W'OUld Up
pm. l!\ddmlally. even if "'e had _era! odlU
tina of hUU1'etioIU between tllne PRINT in·
'tnx:tiolU. iO wat(h c:arefully fill' Ihac semi.
oolonIlf,.ou are mltTi.nla proaram whid!""
bcm writlen in BASIC by~ dK. All
,,,,aU (OIIlputen use this form of inSlf\letion.

What happenl if you leave 0\11 1M $mIi
rolon" Try il! Eac:h PRINT command al\lUl

Ihe vkleo 10 nan on a new line. Thil it OM_y
you QIIIJ*'C 0l,Il your prilMinl venK:ally.

Meanwhile. loot at Eumpk 2 for a va'}'

~fllla.unatld wbidl few wall computtn
have in lheir BASIC. 11'1 1M POS flllKtioll.
POS mum posilion, and II _. lhe position
or the etIl'101" mll'k, lhatshon line whkh 'ho....
where Ihe oe:.1 \dttT wiD apPeal' on tbe KJl'Jm

wtlm you Iype: a~ line.
AI a rault of the POS iMtnKtion. the com·

puteo- "'aka a note of hoW fll''''' aline you
have prinled. Add livc to that platt nllmber...
~'ve 60ne in E:.ample 2 and 1M rellllt i. live
'pac:a between ea<:h word.

Whom you type line 10, by lheway. doD't hit
EKTEa llIltil 1M md of 1M iMlnKtion after w
lui. Kt of quote marks. If you hit ENTER
Mforc lhom, you're incticuin. thai you wanl to
IIIl11 anothCl" nllmbered iDilnKtion line. llle
otheo- poinl il lhat you lhollld Iype DEu:rE
2O-JO. and hi!. ENTER bdore rwmilllthe pro
.,a.tll. If YOOI doIl't, J'O'I'U prim the ""Clrds in
ina JOuti lO of lbc prcvicM prOJl'am.liUu,
of munc, youllave lWiu::htdoffbcl_ wort.
illl Eumpks I and 2.

By thil time. your video seum mIlA be look·

.~

JD ,.IJiT"".·'OU£T\HOS"
)0 ,.JI'fT '1'M15 usa TMt 'l1I'lTe

CO/ot "'O TO SPAClllP;U"_.
.n.
JO '1l1'fT lIRHO '''''.'''':21''''-,

Utlmplt 6

in, a bit eNtleri'd, iO let ·.look at atlOtltn Ulerlll
fllot:tiot'l tholt MIps deal thinp lip. Ea.Nnplc )
ibo.... a fOllr.line prop-am (we're .etlln. l!lOt"e
advmtllrolll)whi(1I maka yow vi6eo printout.
loot betlCT. The new inilruc:tion, CLS. meUtI.
limply. c:kar the saeeD.

Whm the~ it nan, the KJftI1 dun.
rcmoviaI the pfOII"MI 1iDa. MItT the C\.S
inltnldiotl .... beal tIMId, tM nal PRIIII r in·
wruaioll win pia« the word.i in qllOte marb Oft

1M lop line.
In line 30, I've LUocd the word PRINT by

itKIf. What do6lhaa dol Try kIovin.a it OUI by

1Yl'i1ll DELETE lO Md hiuina ENTER. Then
type aUNand IIi'! ENTERapin.Sftlhediffcr
ml:d 1llc PRINT command in liM lOc:atua.
one~ine lpatt between HEADINO and the
wOrdl In line 010. WUtt I two-llnc $plott? Then
lype)O PRINT, hit ENTER. Iytlt «) PRINT
and lIit ENTER apin. Now nm ItIli DOl' and
watdllM IarltT PP IpPUt bctw«tllhc~·

iq and 1M line of worth.
Tune 10 take a look at lhe provam. Type

LIST and Nt ENTER. YOllr proaram appean
IInder tM 1aIt lot or prinlin•• "'ilh Ihe lines In
correa orOcT. Thal'1 JIISt one allllple of wily
tbc BASIC Ian&uqc _ IheK liM nwnbcn.

We c:aa platt any Iinc lumber aa,ainsI a 1iIw.
ud the QOlIl.putCf tofU t!lcm inlO order. If_
11K 1M _ nllmber for tWO diffcrmt line.
111m the \a$t one typed and mltTed win., 1M
oIda" one III ~ed. We c:an aiIo delete lines by
Iypiq DELETE, Ibm lhe line n\lmber Utd hi!:
tilll Ep.rrEIl.

CaD we ddc1e _ than one line II!. time?
Sure '" can. JIUt type DEL.ETf: \()..4(l, and
every line: or the pt'OIl"am In Example) will M
rubbed Ollt. The other wly we (In remove I

whole prosram, bill thb time wllholll needin.
to how how mUty lina it h.. or _!'1M lheir
ftWllbcn an. it to Iyp:: NEW and lhen hu
EKtta.--SuppolC '" _anI 10 prinl a word atIM(mtet'
ofltle KJ'ftft. There au satCCD lines of print on
a full 1CIftIl, to '"muld priM on line c:iabl. We
muld Iype _en Iifla with paiNT. but no
wordI, to make tbe prinl position move down
OM line at. time. We could then UK tIM: com
mUtd.s PRINT TAB( ) 10 'pa<:e the word 10'
1M e:tnln of line ci&hl.

'Theft·I. mIlCh eaIicr .ay of doin& this IOn

of lbint willi a TIlS-IO. by lllillllbc PRINTO
c:ommarwI. It mllJt beaucredmrTtaly, nit no
IPKC bcnrem the T of Plum &lid the. Jip.
and • (Oflllfta Immedl.tely trier the O· If you
PIIt 1I\ unwanled IpICa In, you'U.tt tba SN cr
I'Of IIl-a:t when)'O\l. try to nul It. A mlldl leN:
01Moui IlTOf b lypiDa • with tha SHIFT tey
~.UJO\I1IitSHlFTaad. attba_
dec, ilia • appcu1 U lUuaI OCI tlte vIdc:o
saeen, bul tlte code Dumba' wbkb II fed uno
the (Ompulcrll NOTdte «IfTel:l one. You'U JCI
the SN mor report when YOIl try 10 run h, bill
the liM will loot aood 011 the saeen.

Wtth thac ..arnitlp ill mitld. try lhe provatII

in Eaampk 4.•mlO¥C tlte prC'tiouI proptmI
by l)'pin, NEW aod entcriq:. Now type in lhe
tllrft tina of 1M new proPaIrI and run il. In
tUftlln.? The word GREETINGS appcan
ar1)und the ttnlcr of 1M sacm, and the nul.

line of pri", it fOUl liDa vndcr lhat.
Tah a look al pa,Je EI .. tM ba<:k of your

1.c'vd \I manual. Tllrn tM pI&C iOlhallM nllm·
ben arc all amCl:t WilY liP, aad JOII taD read off
1M PRINTO numben lind IlIeTAB numbcn.
The "limbers in huvy type al 1M lOP arc tM
TAB lI.u.mbcn for c.adl line, and a1Jo the
paiNT. "limbers for tM fJnl Iioc. lbe lOP
line. for tM~ utteof palNTOIM nlllB
ben ,un ttl 64 tift 1M l:OIlImM do-.. lhe Idt
and riJht-hand ~I, for tM third ~M. 121.
and 500ft.

To find a PRINT. itutina nllmbet' for uy
posilioa oa the Iaftft, pkk yow S90'. Iocatt
the TAB nll!rtbcr ttl the !lip of the ~and the
PRINTO nu.mbtT for dw ",art lal lhe left or
riJhl-twld lickl, tllm ttdd rhe IWO. for eum
pic, If yO\l want to ..art around Ihe o=mltT. Iry
TABUI) on lite line $Iartin. al 40&8. That .iva
lIS I PRINT. on the nllmba' 40&8.31.419, iO
W'C type PRINT...19, thm add lhe qllOte
marb and tM tnCIIttJl'. Rmtmlbcr lbe ')'IItu:
PRINT. no sptttt,., no 1pK'C. commlt,lhm
q\iOle marb ror tlte meuqe. and k«p your
filtJCf1 orr IUt I.hifl key when you arc Iypna

lhe •.

U"MOft
'nR TItS-«)'I biJ. bi:& BASIC a11ow1 I&i yet

another ..ay of printiq wtUc:h Iitt'l llvallabk 10
people wilh other types of mKhiMS. The n~
inilrllt:tlon tllil time b paINT USINC, and it
inilrllt:tllM romputtT to.".1JtIIt 1M prindn. to
wit 101M cklinite pMtCl"1l wbit:tt mtal M 1flCd
f.ed In the PRINT USING oornmand. PRINT
USING it IIlOiIllKflll whom)'Oll have 10 prim
O'IIt a number in .tam1ttrd form, lu(h lU. price
or Ilum on a m«k. 11'1 a1Jo II$dul when you
wlnt 10 round orr I franion.

Sino:>e tM Itu.mber of lUna yOII an Iikdy 10
wlM to use this COlBmMd in )'OIU OWIt pro
IJII'IU is Iimlled. mmpaud 10 the CiiftJdttJ' oaa
JU("h as TAB and PRINT•• wc'D look ttl 0111}' II
frw of 1M PRINT USING mmmandi.

Enmple J stto..., PRINT USING applied to
,0IU'Idi1ll off.r~. Enler tha proJI'llIl and
Rill it to _ how lhe tllllDber b prizned. Tltb iu
iIIllll1 way of mttkiDJ SUR tbaI your prUtlOUl
doacl"t <:onlain 101.5 of flJlU'Clllncr the decimal
politi. Ancr all. you -.kIlI't like to Illink that
you had jl&it printed II (heck for U6.2JS?

Another usefuJ fWURofthe PRINT USING
oocnmand it lhal: il cut iftM:n a f'Ioalilll doIlttr
t.iJn. Now, if J'O" thouPI tbaltlle doUttr was
Mnkiq ,alba' IIwl fklltillllhcw dtt)'l. \d me
uptain WI ptIruc. YOII mlJhI want to prinl
Ollt tomlthlllJ Ukc &mOUnu or SI-SO, S26.~,
SI4'.SOand to 011. W1tal tba no..tln.doUar IlIn
doa b ~llotl tudJ'ttbad Oftltc fIm flIureot
WDumber, iOthttt youdoll'l prizn Im_50NIIl
SOUO. T!J' It out wkh the~ ill Eumpk

•• lk IA¥eIII m.anual hal II w., DIIZItba" ofa·
tttnpkl of paiNT USINO, 10 _·U kttve thb
OM, whkh bll more IptrilU'Cd COlBmttnd tltarr.
most of the Dna _1halI be uIiq ill tltU tcOa.--Dtpent:liAa oa tbe • of )'OW 10, )'OIl tDIIy
alrettdy lttt\'e met 1M waded kkeybbouocc.
YO\l Iype PRINT, and il I9fIClfi on the vi6eo
.acen lU PPRINT or PRlINT or some othc1
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....eird rombinallon of r~pUltd l~l1ers.

Wh~n you try to run I pro.ram ilh an un·
.....mN doubl~ lnt~r in acomm.nd ord, you'll
Ie. a SN error menalle, meanin. that the inter·
nal circuits of your computer simply don'l
rtl:OIJ1iu ItIe ....ord, Of course, If you ha~ an
un....nted double lel1er in a messqe ...hich is en
clo$td in qUOte marh, then il ....iIl simply be
primed oUlthlt ...ay,

Keybounce is a problem Ihat pla.ues any
mecttanical s....itch, like keyboard s.... ilches. You
press a key, and the el«lncal conllClS close.
But, beeaUK they're made from SprillllY male
rial, Ihey bounce open a.ain before finaUyclos
inll and stayin! dosed. £Uh time th~ s...itch
clOKS, it complnes an el«lrical connection,
and If thl! happens to be Ihe el«trical conntl:
lion ....hich prints Ille letter P on tile video
scretn, then you let 1"'0 of them.

Every manuraclur~r of compuleu lets
around this by usinl a time delay each lime a
Itq is preua1. The compuler taltes no nOlice of
the Itq until the time delay is over. Only a small
time delay of about a Illousandth of o~ second
(on~ millisecond) Is n=kd.

Radio Shack s«ms to have liven shan
measure to this problem on Ihe older TRS·80s.
On some models, keyboun« can be fi~td by

pullin! off th~ lteycap. and dnnin! lhe ~'On

lacts. Thlt's ...hat Radio Shack uys, anyway,
bUI my o.... n 1R5-8O has fiatd Iteyeaps Ihat
don"1 come off euily, Ind il bounces very bad·
ly. The keybounce is so bad, in facl, that if there
....ere no cur~ ror it, I would have scrapped the
....hole thin. months alo.

Ya, there is • cure, and it ...orks. Radio
ShICk supplin a prolram on a machine code
tape entidtd KBFlX. Enler Ihis one, and your
kqbounce troubles are over untHthe nut time
you s... ilch on. Incidenlally, more recent
TRS-80s have no trace of keybounce.

Sometimes keybounce is just a nuisance.
Other times il can cause a complete hln.up of
your computer, and one or these olher times is
...hen you lype LIST and .el LLiST. LLiST is a
command word .... hich .... as unfortunately
chosm for printillll I lisl on the Radio Shack
lineprinter. Run LLiSTand Ihe result is-noth·
in,. No keys hIve any effect, nothin, appears
on Ihe scretn, and the computer appears 10 have
died on you, ...Ith just lhal accusin! ....ord
LUST s"rin,at you from Ihe screen.

Wllat's happentd is Ihal you have command
ed ItIe computer to print a list on the prinler,
and because therc's no printer connecltd, it's

...ailin, for you toconn«t one, Don't rush out

... ilh I fistful or dollars, becluse you Cln re·
cover from this stall in 1....0 ....ays .

One is to s.... itch off complndy, bUI that wlY
you'Ulosc Iny prolfam you hfld in the compUI·
er. The elSier .....y is 10 pusllthe RESET button
althe back of the computer, althe Opposile end
from Ihe ON/OFF swHch. On my 80, this is
under a small nIp which abo hou~ the con·
nmor for eapandin, memory. Pushin,and re·
leasin,lhis switch removes Ihe hanlup, and lhe
COmPlller;S re.dy 10 run 8&I;n. Whatever )'our
manual 58)'$, you don't k»t your BASIC pra
IrlJn when you use RE;)ET unless the R.dio
Shack expansion inlerfa«.~conn«1cd.

The kqbounce problem can also be avoided
by utin, • short BASIC pro,rlm, shown in
USlin, l. 11'5 a si,ht Ion,er tllan Ihe others
we've u$td in this PlITt, .nd you have to be sure
ItIlI you've typed each ch.r.cter corr«tly. Run
iI, and It sons out the keybounce and then
deletes Itself!

Al thili stale, ii'S not elSy 10 explain how it
worh, bee'UK it ma.n us.cof partsof memory
we don't norm.lly usc, the rescrvtd RAM. The
Pllrposc or lhesc: memory parts is kept a close
secret, and ii'S only when someone with a bil of
lime to spare investi,l'es them that we even ,el
10 know aboul them.

Keybounce is jusl one ex.mple of whll rolh
in the compulin, business call. bu,-a n.w in
• system. Abu, mly be: in Iheoperatin, system,
or 11 may be: in a pro'fam. Wherever it is, lhesc:
anicles will show you how 10 stamp OUI som~ or
Ihe most IC1ive bu,s.•

SF·10'1SOFTSTUFF is. frttdemark 01 He.1tI Company. ",sa

IOFTSTUFf, establilhecl by Heath Compeny. offers you. MI.e- 4,~~-~
tK)n ot IOftw.llIloo1ll.1 .ftotdabl. prices. All SOFTSTUFF progrlm. ~ ~
h.ve been checked.od coofirmed on the hlll'tIw.r. indicated. Documeo-
t.lion. ltIough not u .Klensive u s1l1td.rd Hlaltl Compeny documentllion. ~

hu been completely review«! .nd judged .cceplable. All SOFTSTUFF products ~
com. on • 5V.·inch dilll.tI. IItd .11 inili.l offering. require HOO$. For v.lul .nd ~
perform.nc•...SOFTSTUFF i.good stuft.
FullIc:nen EdItor. TheSOFTSTUFF le..1editor u_ H8Sl or H19 scrHn u I window inlo I fil.. ~
Cursor motion keys position IhI cursor so ch.ngn can be Iyped .nywh.re on IhI screen. Function ~
kly$ perform ch.ract.r and lin. InMrl .nd d.lete, string ...rch, move .nd copy lingle .nd multiple ~ -..;
linn, .nd Kroiling 01 1...1In ltIewlndow. For H89.nd H8+H19, HOOS Model ISF-9000: $49.95 • ~ 'I'
T_ FonnMter: Perlormalill.nd Ju.tlilcalion (strllght righl merglnl) of I...t previously prep.red by your editor, a,..;-,~
Pille numbering, hlldel$ and fOOllfS, Indenll, hanging indenll, cenlering .nd underlining. INCLUSION fellure .,~
.1Iows .utomallc in_lion of up to 26 u_ defined strings .nd merging 01 documents. HOO$/H19IH89. HDOS Model
#SF-9001: S504.95
MIa'oeoft MMro 10: 808O/Z80 MACRO Auembler. Intel.nd Zilog MnemoniCisupported. RelOCfollblelinkable output. Pickage
Includes LINK 80 .nd Crou Ref.r.nce Lilt utilltin. Complete documentetlon .nd HOOS common deck MACRO included. For
H8 .nd H89. HDOS Model ISF-8002: $89,95
TELWK: A utilily which providn file tr.nster between ltIe H89 or H8/H19/H17 and lnformallon Services (MicroNET). Fllturu
include u_ defined keys which provide lor aula-login, mail check, IIC. Full error checking and e"paId time clock on scr..".
Very eaay 10 UII. Use on oltlll' timesharing ,yatems too. HDOS Model ISF·!IOll3: $39.95

SORT: M extremely lutlllSlmbly I.nguag. routine Ihll sarli recorOl up 10 255 ch.r.CIIl1l in lenglh wllh user defined sort
fields. Could be called by MBAStC or stand-. lone. Source code provided. HOOS Model #SF-8004: $29,95
Tootdlr.
1. Send che<:k or money order to Hllih Comp.oy, Dept 351·898 Benton Harbor, 1.4149022. Michigan rnldents add 4% IIln I....

Write model numbers clearly.
2, Cltltoll-free 800-253-0570 and UII VISA or Muter C.rd. In Michig.n, Alaska, & Hsw.U, c.1I (816) 982-3411.
3. Visil your Hlllhkit Electronic Center where SOFTSTUFF is on displ.y. See your telephone white pegn for 1tI. location

nea....lyou.
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SIMPLE AS BASIC
BUT VERY FAST-BALCODE

You can now program your Model I TRS-80 usmg Op codes based on IBM 370 BAl. Why
devote your time to BASIC or to Z-80 assembly language when the BAlCODE edItor/assem-
bler is now available for only $797 We mail you a monthly Newsletter covering all the fine
pomts of assembly language programming This package comes with a Programming's
Manual and a Demo program to walk you through all the BAlCODE commands

Our EDITOR is lOps Includes COPY. MOVE. FIND and CHANGE Commands with stop at CRT
fill-up

Our BAlCOOE MACRO Assembler assembles floating point numbers.

Our System all resides In memory at the same lime. You edit, assemble and run without
reloading DnglO IS at 7000H and oblect code IS 12.000 bytes

BALCODE BOA $79. CHECK, MO, VISA OR MASTER CHARGE. :::E CD

Wmc for frer listings or send S10 for Programmer's Manual Applies towards purchaSf'

BALCODE SOfTWARE, INC.

12 LEEDS LANE, N. BABYlON, N.Y. 11703 (516j-242.1665 EVES.
,_.

.......
~I ••••

• • (J •

MAYDAY&i.2S

......60 Cycle
Sine Wave

U.P.S.
11.WlWl'~ ,.,.. Supply)

• ••• forthose systems that neoo
60 cycle sine wave keeps
computer & disk systems
on when the power goes
out For less t!\an $500.00'

•••• Rated 250 Wall
conlmuous operation

•••• will provide 400 Walls
for 5 minutes
(Model II TRS·80
with 4 disk drives)

• Standard MAYOAYS available
starling at $195.00 lor 150 Wan
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GENERAL

Blow by blow accounts.

A Bout with the I.R.S.

F'ftI /UtdImo"
11171Mr...i1ltA ....
OrIlOfG Prri. CA 9/101

I n OO'OC' eomn. wrishina 29 pollllds. in black
wilt. lT1'y trim, _ MVC 1M 5750 Jtadio

Shack TRS·IO~d II 16K Microcompull'l'.ln
1M ocher eomn. wci&hilll tOIlS. in red, whitt
and b1~. _ h.~ Ih~ ml,lhi~iUion dollar IRS
worldwilkcompulft MlWOl'k. ComcOUl fipn
ina. and may 1M belle!' madlil!C' win!

Roo_ I: Gru_. " 101ft"'""

II WIbIl',. rrferft' woo introduced _10 the
IRS. II wu. plain brown mvdopr Illhisin,lllC'
of an orrlCe ludit appoinllmril and detailina
the items I.hould brillJ. Needleu 10 ~Y. thllt
bit of mail dcslroY'"! my diy-and "'O§! of the
nell few wtlthl

111'''1' hid I "nil busi~wilh no mlploy·
ca for l~ jlnn and a!"'IYJ wondcTed .... hm thC'
dayor rco;kunin, would rome. My tu pl'rptU'tt

lold me many limn Ihll my rcwrds were com
plete and 1('1;1,1"'1' and that I would ~
throua,h lIll .lIdic.

Slill. there wen a1wl)'J ..........in' doubu
abuut wlle1hn I ~ould provkk ~lisrllClOfy

vcrirKllion for v.rious uJKnw•. Lih
"")'OM, I had heard IRS .udi, Ilofror Slona.
and my impression .... thal no one comes
throuah lIRK.thrd. FunhermOl"r, I awwncd
till: luditor wollld be nl$lY, incimidllin, and

tllrmeninJ·
1M ludit was for 1m. In llll:thn~·~arin·

tmm, ..r had moved and "ill had not un·
packed cardboard bo.us with businc» records
aolna bKk IS yunl To fl,Lf\M complil:alf tho:
picull'e, my wife. Ew, hid her own retail busi
ness before ..e married in Im,lO'" had filed
a joint n:twn, with M"plIlrIle Sctleduk C"I for
eKh buslna-l.

Theaudir:or'l kun ~fled Ihlt we fllmilh,
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to my~, QO( only our b.ainai reoord:s
and dl«km, aa:ounr: SlIt_n, but .u per
IOIllII dl«kina IIlXOWIt altl:ll'lenl:l and dl«ks
and lilt IlVinp IIlXOWIt JJtiJboobI

Ya, fill! llw Il1RlK rwq ".anent and
Avinp peubook from D:<:cmbcr 197610 Jan
IlIf)' 1m!

For many people Ihil miahl only_Ill to I
few aa:ounu, but for Ev and me thil meant
ftaht d1«kinJ _nl) and four lI ......p .e
oounu 1M! Ihowcd lClivityin lhal IUM period.
It look I.VfIDdcnte lime and effon 10 ,eI
evuylhinJ 10000her, ~Iy oina Ev had
doled her busineu II a ronsideJlbIe loll. (Ihl! '1
..hal lrigeud IIlI: .uditlt and ddepled, in
di~IlIl,11oI of ro:ordllo the round fllel

Hnllly il looked like we ..ere ready 10 face
1M II~ infinile 'r$OlIrcrs bdlind tile IRS
paper liler.

MoUN 2: 1lIr SotS,. htw:1l

The audilor, Edward,"1I verYCOII.rrtiII,1\
he led 11I10 hil o;ubical on the Ihird I\oor of 1M
imposillJ IocaJ federal BIlildin,. Ed..ard lpent
llle firll half-hour or 100 inl~in& lIS abolll
our individual bU$inr5Seli and e5tabliJhin,
N~k&,"ound information.

.....ny inherillllcr5 rcraved in 19771 Gifll'
Ilow much ~1Jh do you keep 1l'0Wld Ihe
how.r' Why!O many o:heo;kinllUllllollvina.o lK
COWlII? luIy loam'"

I ~ul'PI* if I "ere ~hralillJ, Of more
paranoid IIwt I had lIreaOy beoomr, I would
have obj«led 10 some of the qucstloN II bo:inI
100 prnonII (pnictically the only lhin, Ill:
didn'l~ ..u OUT Klt life!)

lnJlead. I wu fil'rinlled by hil lhorouah·
nru. 1did not realize he "1\ Ilowly bulwrdy
preli." Iway my ddema, prrparina for a blow
10 lhe IOlar plulll!

Durina thiI timr, hr was furiowJy makiq
'XlU$ of OUT repIie$ to I\i$ qll$loN. ReIdin&
Ilpsidc: doorn, I sa" ....TIP dainu" id variolll

plao:n. "TIP" mean' IbpIlyrr.
Mkinl for our~k JlllemnU, he proe«d-

ed 10 u.. r'i'a'J momhly drpoJi(tOlIll on allhrrT.
of lined paprr! He did Ihn. wich rwry bank
lIalcmcnl for rwry monlh in 1m! 111m hr did
the same thina .... 1'1 1M savinp pIIIbookl,
liIli", rwq ';"1I~ tWposU by dale!

He IlIOeCI riahl WeI'! of paper and looL
llmo'iot ,h,er houn-into hi.lundt ltouI-and
camt: Ill' wilh a~ IOI~ of SI4I,SlI.86
drpoIiled in III our;te>,:l,)UtlU in 1m.

Then he dl«krd OUr 1977 FrdrnIl lnoomr
T.... Itelll.n and added the &,on incomr:

S96.09I.
"MI. Rlrdtman," Ed"'ll'd said, "We have a

dirferrntt of S4S.UO.1l6 brI.._ your drpoWI~
and your rrponrd inromr. Sornr of Ihil dif
fermer mlY Ix !Iander'i brIWrnl aocounllOf
non·rqlOnablr inromr "e may no! ha'"e coY'

ered in Olll" inilial diK\l'iJion-Ioan'i, loOcial
JroCllrily, lift., unemployment in'illrNlC'r and 10
fonh. luIy of lhi'! S4S,(X)J pillS YOIl ean'l iden
lify and verify will h.ve to Ix I:'Onsidrrrd non
Irponrd luab!<: income. Our neM appoint·
mrnl ;1 .

1llr f , Ihll.l ilrlinn! Ihll day, Ihat my rain-
COllI had a bil lIole in iI, and lhal 1 1m!. my
rllinhal, only added 10 Ihe ferlinilhal I wu
down for lhe counl!

Mo• .,j 3: lloe p_,.".I'1 <',",_1

WondrrillJ ..hal I'd look like in Itripe; and
110.. 1M food ..ID in Ulvrnwonh, I ~arefllily

UM:IoIed mylilultion. I knew we moved money
arOllnd 10 Pl'y bil.l$, krp: baJanca cqualiud
and made~ purdlasa Ihrouah 1M dl«k.
inJ aa:ounll. I had I policy of bepinl Imlll
balllK't'1 in the dl«Li", _nU, lincr lhry
ram no interel. Sometill>r)~'flo",nrrd5 re·
qllirrd lIanlf"1 from mylivinJlIlXOUllI'i. BIll
S4s,tO) \0'0111'1 of Irand"17 Thai muctl' It
didn'! K'rTII poIIible.

I looked for rrTon in lhe .udilor'l f"lIfft
and coukln'l find any. SlID ()\IrT" SoU.(X)JIUIK
counled for. I fell hd~ and~,
10 I PcLed liP my fdlruary ropy of (Jl) Mit:ro
CTNfIp"fi~ 10 rKIIpr and Ir:I my UIbcunsrioUl
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the "Housdlokl Attoumam" prO''idcd. iI is
useless .';thoul lXlrr«l dala.

fOl'1urlattly for~. lha.'t a habit of jOItina
rnnark} M':lt to C"ery 6c'pol.iI or ..-ithdl1l...... in
my sa,inp~s.50 I can identify the pur.

~ of ext! transaction. "","nhout thcsf: rot

marks I doubl if I "O\lldha>'c bo:cn abk to dis·
to\'er a 101 of Hansfen. and tlt.at "'ouk\ ha,c
been mor-t" unrt"'pOfled inoomc on ..'hich tax
.'ould be due. plus pmal,y and 12 pcrcm, in·
lerest: fOf '''0 yews!

An audilor loki~ Ihat the majori1Y of IV-·

pa)'crsmd lip pa)';na nua t:un:u the result of
an audit simply because lhey CUI'I identify•
dOClunnll or "erify dcdllClibic or OOA-(LUbIc

income.
While an IRS audil is aboul u p1easanl as

s",immin, .. ith a blcc'din, lei in slm.·inrest:C'd
""aten. it can be a teal challen,e and a learnin,
e\pcricncc.•

Rottlld 5: TM Nt'," MaId!

fOfC'<l-arncd is forcarmC'd! Knp Jood
records. The burden of proof i5 on the t:u·
payer. Il()Ithe IRS. ~c lhe fanlaM;,; help

lio"'e"er, juSt to make ~urc I "'a~ corr«t
(after all. how can a USO computn do any
Ihina bul play aama'l, he Spenl t..'o hours 10'
i", o,er the flJures. u.i1\l me for checks.
~I books. C1C .• 10 "erify the prinlout. It
• 'as Il()I OM pmny off! P~al computinl
had KOfed a l«hnical.noc.oull

You mayWOflOcr .bout ttlcOlhtr Sl,OOOplu5
Ih.t .·IS not .a:ountcd for in my analyW5. We
nptaincd thai iI "'IS problbl}' aarqe sale Ctih
and dI«b dr:pt»itcd in dI«kin, KcounI~,

~ Ev sold a lot of hcf fumil.ure and
~"Il1C5 before .'e &01 married lhat year.
No probkrn. You IISIIaIly 5dllhlnas II PTI&t
sales for Jc,u 'han )"011 paid, 50 thi5 i5 usually noc
II-ubk incomot.

I made!lOl"M addition;r,lma~ to thc prD
&Jam (E..\ampk 21to ;ocrommod.atc my printer.
The PfOIram added and printed Ihc 100alS for
allcaI~. lor ext! month Ilfld for the )'Cti.

liloled all uandrn. indi>idually. printed and
added cxh coatcplfy-founCT1l pqn on my
primer!

\\~lth the hdp of Ihis prop:am. I "'ali "'bk to
xcoum for alrnoiI SU.OllOoflhc S4UlOpl...
"llnQpbintd inromc"!

NoalNl 4: T1w Tfdlak1ll K.a.
Armed .. ilh my computer printouls. pi... WA

.."d~rt1 boMS full of records...'hcdcd in on
my dolly, "'~ faced Ed"llrd ~ second tilT\(.
Once he undcntood .. hat I "'n lho"'in, him.
he "'as deligllllCd. He said il U\'C'd him houn of
"'01'. !

t .. n
-1 .. 1:"'0
<.0
~1 .. r"'D
c ..n

I .. L"'I'

---,---
mind Ioollor ~ JOlution.

fltt smilal on ~, ill> ; IUrT~ 10 paac 114
and sa.... Da>'K! C. Andreasen's "Housdlold
Acroumanl" ....ith thc kickCT "KtcTltrack of
ho.... much. 10 whom and whrn-up 10 32.767
KWum~.··

Well. I didn't ha\'c lhol many KWuntl, ~ I
Iooktd c~. I lot txciled-this rouJd do it.
Thi~ r:ould son OUI and add tramfen bct"'em
_nt~!

I~an. into anion. I keyed the IlfOITlm on
pqe 116 intO my 16K u\"el II TRS.-o puuy·
Uf. SM almost purred u I ran and tNC'd Ihc
propam, u.sinl dummy OATA. It WOI"kC'd!

Tbm, I realized, I "-as limitC'd to ~k
number mtna only. 50 I mador I f", proaram
dwlta (EJwnptc I) to aa:ommodatc wrinp
(loan. CM, etc.).

I Itaned with _ c:h«kin, aocount and

mtft'fd cadt dt«k that ITvufCITC'd money 10
_her kCOWIt. I aW&ned • CIlqary number
10 ndt "pch" (eMit ont 10 eMir; IWO ••
QllqoI'Y one. Bank ont to S:a>il\lS ont ...

catqol1l I.". and 50 on). I ended U9 ..i1h IS
diffCfrnt PIiIlhs. or <:aICJ0Ci0e5. bcI",em ao:.
coums!

ForCanadi~
·Ownersl~

LowerC... Modlfkallon 565.00
C._lie LoaclModlnc"lon. 120.00
bdlo Shad. !'I'omeric K.,board
lJltt.U.Uon •.•.•••. 150.00
(You Mlppl, ....eric pad)

asU%C Serial 110 I'Drt fIN' I'rUIler
.te-leo.p"te wflb CCNUlec1on)
,..lIM "1t1il ... Wit.....t b,....
................... _. StH."

, •• _plel. C11laJos ••d credit
'nIU(1l.1'1I wwtll S25.oo _ fllllU"l
purdlun Iud 55.110 to::

·Nla..-._~,...

ORTHON E!'!'.!'.!!!.~
12'11 Slony Pia,,, Rd..

Edmonton. All... TSH 3M3

, ..,. not.-_...-
HlUAOIOM tlAott 0<1_e-wron<l °,__

...... tI ... tI .... __ 01__ '

----..,.-- -..,-_ .... t..... _____0_" _--.....- _-----_ _, _--_ _tl_ ... _- """ __tl~ """"-' '"-_ .. _"""_ ... _"""----...... ...__... 10"__ .._'1 "' '" -.
.......-..0"""'""_ """_._...
...~---_ ~ ..... ,J-_._'"-.....---'..

,.,;;- ...._".. ',.. -_.•.""
__~ .......e--foI_._ _---~-

c".. - .... --

~-------....,--------s...-o ns-. _

---.........-"""'-~.....-----~.~_~. ~_ ..... I....lWUO

t_~""...,._..._ ---- ------_..._--Rand Labonotorieo __

po. box litI2
inelbourne. florida 32901",...,t"__
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Tums Any 16K Level II fRS-SO Into A High Quality Muslcallnstrument

~Softwar...
A five part machine language program consisting of:

1 DigHol synthellz8t'-produces up to four simultaneous voices in a slx-octave ronge. FOf
example, you could hove a trumpet, oboe, clarinet. and orgon playing In four-part

harmony or alter any of the voices to Imitate other instruments.

2 Mu"c language compll8l'-Q simple and eosyto use language allows you to enteryour
favorite written music In any key ortime signature. Plays all note values from whole notes

to sixty-fourth notes which may be single. double, or tripiEKiotted and/or played as triplets.
Supports single and double occidentals. stacotto. pizicotto. two forms of articulation,
repeats, second endings (with or without retard), and modulation.

3 FulllCreen edltor-a full function text editor with blinking cursor is provided fOf easy
entering and modifying at music programs. Functions include Insert/delete characters.

insert/delete line and global character string search, and automatic error detection/display.

4 File manager-provides the orderty storing and retrievel of named program files on tape
ex disk '1bu can even sequence several songs for automatic loading and playing.

5 In",allzatton-thiS set-up routine allows you to otter the voices. select the standard
four-voice synthesizer or a special high resolution. three-voice version and choose the

standard (1.77 MHz) or the enhanced (2.66 MHz) clock rote.

~Hardwar...
Asingle 1W' by Z' PC board plugs Into the expansion connectoron the TRS-aD keyboord or the
screen printer connector on the expansion Interface. This board contains the electronics
required to convert the computer output into a high fidelity audio signal. Just plug in the
board and connect to the aux/tape/tuner Input of any audio amplifier. No external power
supp4y is required.

Includes:
• Tope and cis!< versions on cossette
• Completely assembled and tested

PC board
• Detailed and complete Instruction

manual
• Sample rrosk:: progams

Orchestra-80
$79.95

PlUS 52.00 POSTAGE /4K) HA/'IDlING
CAlEORNIA RESOENTS ADO 6'- SAlES TAX

80 Microcompu,lng, Sftplember 1!il8O • 01



TUTORIAL

Manipulate your world.

Pulling Strings Together

John D. Adoms
/3116 Tripoli Aw.
Sylmar, CA 91341

Computftli differ from cak:u1.ton in •
number of w.~. OM of the most !ignifi

cant differmcts is in the computer'! .bility to
process alphanumeric d.ata (daia amtainillJ let
lers. siam and symbob as wdlu numbers)and
10 han41~ "minas:'

[n a;lmputerese. a strilll is '&TOIlpof alpha
numeric data which is regarded as uinalc Wltl.

A "prompl Iinc." such as ENTER YOUR

NAME. in a program is mtfffd and Slor~ as.
stnll&. In a program whi(:h mUM stop to allow
manual input of dal', the liM PRESS ENTER
TO CONTINUE rnijhl be .dOt<! 10 continue
cxco;ution. ,fter needed data has~ typed.
Apin the line is treated as a mil\i.

A QanlLap

As willi arrays, the distance from Uvcl Ito
Ltvel II is • iiaRl leap. uvcl I allows IWO
S1rinp. AS and BS. each of whk:h can be up 10
16charaaen Iona. Now we suddenly have hun
dreds of Slrina loealiolU available, ea<:11 of
which may contaln up to 2H ch.a1aaers.

An mmsivc Xl. of snina h.andHnl inslTuc
tiorul has aI50 b«:ome available, allowina us to
make some pmty dassy moves. We will deal
with those inRructions in detail in put two. As
a btlinninl we will di$ctw 5OlTIf: ba$i(: facu
about Rrinas and how computers "recoa:niu""
<h<m.

Suina and non-strin& data are handled dif
ferttllly by the TJlS.80. Beaouse of this dirfer
mee we musttdJ tbe g;mlputn- now we want in
formation Rortd. One way to do this is to use.
declaration sil/l in Ihe vari.ble name. In many
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dialects of BASIC, Ihe dollar sign is used for
this purpose.

With Ihis sian we can use the names A$,
AO)$, AIS and AAS, and these variables will
all be designated as diffn-mt 5l.ring vari.ble

names. This is • simple way to indicate Rrina
input, if you have only one or two Rrings, and
they will not be referred to very oftm in the
program. An example of this miaht read:

10 OS _ "IlISUICT' I"

A seeond and moreefflcimt method invoh"f:S
the DEFSTR instruction. InsminStbe line 10
DEFSTR A - D at tbe be&innina of a program
cau$eS tbe computn- to automatically rraud
any variable startina with A, 8, CorD as a
string variable, and the dollar sian may be omit·
ted. Combinations such as 8(1), DW, A7 or

sinale letters sw:h as C are Row valid strilli Ioca·
tions,

Usina these methods makes getting strings
into and out of the computer quite easy. We
can simply put the String into a proaram line,
suclt as 10 AS • "JANUARY". Note that the
data must be enclosed in quotation marks. If
you omit the quotes, when Ihe RUN starts the
computer responds with a 7TM (type mis
match) error messaae. Even though the dolll1
si1R is there, the computer does not "see" the
word JANUARY as proper input. We must
remmtber that a computer use compk~ pro
cedures to convert those letters into numbn'$,
.fter which it procetd.s ..ith operations.

Sl:rinas m.y aI50 be mtertd usinlthe INPUT
inRruction, Very oftm this is done with •
promPt line, well as: 10 INPlTT"ENTER
MONTH":AS. Inpullinl strinp this way doe
not "f;Quire quotation marlu, U1l1nf tbe Rrilll
contains oommas, colons Of leading spacn. If
any of these cond.itions exist, quotes must be
woI.

Whm you mtCT a lot of strina inrormation,

perhaps the best method is to utiliJ:e the READ
and DATA pair. The line, 10 READ AI$:
DATA JANUARY" loads the name of the
month into strina lacation AIS. Once alain,
quotes must be used if commas, colons or
leading spaces are part of the strina.

11Ie followina lines illustrale three ways of
loadina strinas:

10.-.s _ "JASlJAItV"

::0 tNPUT·'t:NT£. sa:oI'iOMONTH":BS
JOU IJO
,oo r.... ""'.CH
XI P.IST.AS.BS.O

Une 10loads tllc:string manuailythrO\lah in
smion in I program line. line 20 by usilli the
INPUT instruction, and lines JO and 40 by
usinathe READ/DATA pair. Output is shown
in line~, "Thecomma after the PRINT instruc
tion plKa the three strinas in zona t..·o, thrf:'f:
and four on the monitor screen.

Loadina larae numbers of strinas may be
done quickly and efficiently by usina the
READ/DATA inmuctions alona with a FOR·
NEXT loop, The followinalines load the days
of the Wf:'f:k into an array:

IODEFSTli N
lOFORA_\TOl
Xl.EAOI'i(A)
~~

XI DATA stlNOAYjo\Ol'lOAY.T\lESDA Y.
WEONESOAY.THUasDA Y,n.!DAY,
SAT\JRDAY

11Ie commas in line SOseparate the data into
individu.al "portions" whiclt are picked up in
order as the loop C)'(1a. As eiCh ponion is
stored, lhecomputer mark.t it orfso thlt it will
not be used lpin without I RESTORE stilt:
mmt. Whm the loop finisl'ta. the word SUN
DAY will beSlored in N(I), MONDAY in N(2).
nc, throu&h SATURDAY in N(7), Outpullilli
these strinas is also acoomplished with a loop.

Add the following lines and RUN them:



.IlluL.I

....PROGRAM EDITOR
FOR TRS·80 8ASIC...,_ot __... ...... _

...... l!who4llol 1.. SOUl.. ..,".'! nUOH_<---"1.1(-_..._-__~__ 1.._.,,,- ...._...-- .... <-,_ ...., .....-----,..._.... - ... ,~ ....."" -

........... 1.. SOUl.....,".Hllll"" .. _._-<..... ....., .....~-
FEATUII[S INCLUD[,• io ...

_ .. I.UlC .... __ ....

o-l.ft_oIw. __,. '-.------'61 .._-------........,..--__.. _w.

Require l.evflll.lnd 16K or rrMHl

R[1'lA l kEY

......... -\........_..._--""-_ ~ __ -.-..1.............._ 01-.

UII SOUlHIASTfRN lIXIAN s.tOOO
SOUTHEASlIRNTEX1ANMAI'; ~ 150
AUlO Rf"AT kEY ~ 750---1),,1, ..... _ ..... -

Southeastern Software .-1,.
1604-9th Ave. S., Apt. 9B

Birmingham, AL 35205
AUIft; ~" Lt_ D[l'r M

SPECIAL
PRICE

TRS·80· -lor-II
MEMORY EXPANSION

CHIP SET: SS9!!
WI! .... ClOne It~ • lOw oower 750...*~u. • .1~

Drb.~ memorv" ns«t'~_ .... nlGY _, _ r£n,

IKLDontbe_wUIlfM'l(V~In9 or f<Iu" cotor__ cnop Ht~.
tnI~ 'I'OU _ X .lpncl _

an~.Offer QOOll WPIIII WDOIlft IIR
AOCI S3 fOr as-eo' co.. .. DIP _
_ COITlIIlieCe II em~'_.._---_CTII ' _

=.- ,:.:.:-"-=:~------WE AlSO MAHOFACT\lllf AliI ElfTEHSlVE
UNE OF So100 PROOUCtS; SEE COIIPIJPIIO

Sol00 BOARDS IN PERSON AT FINER
COMPtITU STORES W'OltlO-WIOE.

(OmpuPro"
fol.lllID0Oll!Jl?

lrom l!!J 1lK"OOO l..\ .- 75
_ma.-_co....

. rh." ASSISTANT·
Get Control of Your L~vel It
Add 8 new iilnd 3 use, definable
command~. Breiilk key control
(on/off) • enable/dJWbIe all monitor
pnntlng • 245 comp.lIef~ and
more. Use itS pr08~!TlITIIng tool .lind
under IoOhware control ... lIxlucles
debounce routine.
Spec:iolIl Introduclory VJ 'ric~ Offer
until September. 8a~,c li~ting S5.£IO.
Tape S7.5O Complele documentiil
t,on and sample appllCoIl,ons. Spec
If 4.16.32, •• 449 b e utility.

"ACTION GRAPHICS"-machine
~nguage speed. In !hi!. Conslruction
slull same you pick up beiillT1§ iilndcol
umm wrth the ~. then lower
them Into pc;KItJOn but be arflul if
no< .."""" _ -

DESTRUCTION!
Wollen out fOf me !rolk. 51.so. 16k
tiilpe. Add S1.5O 1.JIpl! orders.
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Best of all ... LYNX costs only $239.95'. A mere
fraction of what you used to have to pay for
8qlllpmenll0 do lhe same job.
LYNx.. To get your paws on one, call or write:
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flO CI.s,tOR A~ I TO 1
"" PRINl NlAl
10 "'Dil

Stri.. H......ll

No.... thlt ""e hue had I look at inpullina
Ind outpull in, minp, ...~ CM swp to discuss
some idiosyncracies of miAII handlin,. Earlia,
I mmtioned that min, and non-strin, data are
handled diffnently. Whit is this aU about? As
a v;sIW aid to Out discussion or "winK
titaals," mta and JoIUN the follo..·in,lin<:s:

lOA ~ S

Xl AS * "S"
.10 ... , 1'0. A

..... , AS· AS

lImmmmm. I'm pral)·eenain that 5 • 5 ..
10. btll look .... hat line 40 has prodll«d! What
happened? Whm I number i. introduced into a
strin, it i. thaeafln Teprded as a symbol Ind
not u a ,·.,/ld. No computilion may be done
...'i1h thlt number IS it ell.isu in manory. You
mlY rcnll the fi,ure 5, but not the ....luc: 5.
l.n·d II doo ,ive us a ....ay to ,a around this
problem and it ....ill be deal1 ....ith lata.

Line 40 illl»lrate:> In operation caJJed ··con·
tatmillion." a faney word for joininl or link
illl stril1&! to,aha. In line: )I). the oomputa
took the valli( 5, added it 10 1110: yaluc: 5 and
raurned the valli( 10. Line 40, howev.... took
the .ymbol5 and linked it ...ilh 1110: srmbo/5 to
prodlJC( a new stril1& ..·hich reads 5~. We could
dllT\le tine 40 to read: as .. AS;. AS and the
new slfilll (H) .."Ould tllm be stored in OS.

This brillls us back to the: strina/no.Htrin.
mlnn. You ..'ill recall that ""e could not load
AS _ "JANUARY" "'1thout usi." qUOle
marls. Tryin, to load A _ 'T' raults in the
same mismatdl (!"for maslge. Tlle dollar siJn
Ind qUOle marks must be used in conjunction
with each other.

In the JANUAR Y ease we hid specified I
S1rilll \oo:a.tion by win, I dollar si,n ...ith A.
The qUOlcs laid, in effect, "We contain lhe
Jiri." to be stored. not tM Wl/un." Tllequota
around the 5 ~y the same thin" but usina A
without the dollar sil" indkata thlt the Ioca·
lion is 5d asick for a yalue Ind nOli strinl, so
the line: is ~j«lal. The computa drNs "01
know the difrern":e: you mUll tdl it. We mUSl
be oonstantly Iware that slrilll data cannot be
loaded into I non·strilli location and vi«
'·ena.

Strin, opnation is also quirky about s~.
Enter and RUN the follo"'1n, tinn:

10 R!!AD ,u.IlS.U
Xl!)Ar" JANU"n. rEaaUARY. "'''RCH
.10 "RIN'T ""1lS:0

Hey ",ait a minute! I put sm>icoIom: in line:
)l)like IwusuPlJ'Oloe<! 10for~ bet"'untllo:
"'"Ofds. Why an they all run Il)Idha'? WIIm
usi." strin... tM computet neilher assumes nor
furnisha s~o:s. unlas)'Oll pulthem in. "fbne
a'e aood reasons for this. As an nampk. mler
and JoIUN th_ lines:

..... 80 Mlcrocomputlflg. s.ptamtJe, '980

10,u • "GROSS aECEtl'TS lUI ,.,.. AR~ S"
;1ll'NPUl'·E",",. "RO!>'> RECEI..TSfOlll.,....'.
.IO""N'T ,u:R

Why is there. s]:*C bet...mlthe dollar siJn
and the amount? I didn't "'Ilnt il thac:. Ho....
tan I ,a rid of il? Whnt the TRS--1lO prints a
number, it allows a spa« for lhe si&n of 1110:
number. Numbers w;thout sians Ire assumed 10
be positive, and "e UK I siJn only if the
number is nqative.

The computer follows the sanK: rula. Our
un ....anted splolX' ...-as pro"ided for asian that we
didn't n«d. To let rid of iI, edillina 20and 30
to read RS inllead of R. Now "'~ ,a the first
diJit snugkd up to the dollar >ian like "''(
wanted, Pullin, lhe: numba in a $Irina dimi·
nattsthespace for tMsilJl. beaU$( thenumber
is DOW teprdcd as I symbol and not I ''QI"r,

Of cou.w, now ..~ cannot do any computl
lion ..ith the number. but ",'e'II,a IT'OUnd to
Ihlt. By not fumi5hin, .paces, _are allo...-ed
more flexibility in buildin, strin,.. Here i~ I
simple example of the potmtial acquired by
usinl conCllenatiol'l and space allotmenl:

'0 REAll "'.~.CI.lJl"U.tl
IOI>A rA ru._ ....CON.P\JT,tl'l()
.10 P"'~ "'. llJ. C$, •••.• Ill, ES. n

NolioX' the .. " in tine 30. That space: is the
only one 1 wanled in Ihe slrin,.

We Ire ready to let our JANUARY,
FEBRUARY, MARCil probkm un'I,·ded.
Remember how they "~e all run 100aher?
Tl!ne are 1""0 "'Iys to fil< this. Tlle first is to in.
dud<: lhe spaces as pan of the Sl.rin, SOlhat line
20 reads:

Xl IMrA JANUARY.·' fURU".Y··.·· M.U.CH··

February and Mat<:h need quota and not
January, b«au~ of the ~i", spac:cs. An

altmllte mahod 10 handle: this. instead of
quote marks. is ...ith concalmation, ChlT\le
line: 30 to mtd:

.IOI'R,:-fl",u.·····\1'1······cs

We have acoomplishalthe same lOll. This
slIon aample me:rdy KTRtehn Ill<: lurfll;( of
what can be done ....ith the variow Sl.rilli han
dlilli instru",ions and roulina furnished by
I.zvel II.

No AraUIllftM

Tllne i, one lu thin,thatlhould be dared
up before mo';n, on. 1M CLEAR inSl.llK'Iion
has IWO usa. Used ...·ithout an arlummt (with
no number followi", it) it za~ all dall OUI or
variabk Ioalion. and M'U aU Slnnp 10 null
(eraKllthem).

Used with an argummt. u in CLEAR 1000.
il still uros all memory Iocalions oonlaini."
data. bul in addilion it s~u aWSe \000 bytes of
~ for suinas in memory. Whm lhe TRS-IO
is po~ed up. il ...tomatically raen<a 50
byta for stnn,.. and if you allanPt 10 mler
mo~ than lhat )"OU will 1(\ an ?05 (out of
strina spact') nTOr mnsqe.

Whm you nm more than 50byta you must
r~ such spa« wilh the CLEAR(nl instruc-
tion, prefa-ably at the very betinninl Qf the
proaram. Should the compuler mooumn I
CLEAR aftn dati hu bttn mined, all such
dlla will ~ 10'1. And lhat can &(\ irritat
in,-fut.

Strinp may be: tmed or compared, jwt as
numbers can in Level II. This maka possible
sud< operltions as Ilphabetirilll or s.earchilll
files for I panicular name, This pr~ nor·
mally invohn usilllthe IF·THEN instrlKlion
and ....hatlre cilkd the "tdalional OperltO.... "
Thne are sil< of t~ opnatou: equal to, not
equal 10. ,reala than. \c:ss.lhln. ,realer thanor
equal to and Iesi than or equal to.

In strina compariiOns. the!;( operuors work
euctly as they do (or nurnc:rical operations.
This brin,. up In intermin, ql>t"stion. We
kno.... that Ihe TRs-80 operatl:' on numerical
data and that before numbers can be Ofla'ated
on, they must be conv(rJed 10 baJe 2 or binary
numbas. So. how can it tdlthe dif(nm~ be
twem A and D or kno.... that the name Brown
!J'lould come before the name Williams? For an
Rns~ _ must diarfSll for a momentlnd tlke
a quick look at ..hal are called the ASCII
rod•.

The lalers ASCII stand for Amer;';an
Standard Code for lnformalion lnlnehanle.
Lookin,11 PlIo CII and cn of your Levd II
manual, you _that eenain control operations
(pa&e CII) and aU siJns. s)mbob. Iaters and
diaiu (PIle C12) are assilfle(l a oodc number.
Tlle dollar sian, for instance. i. auiJnal 00lk'
36. uppaax lalen numbers 6j throuah 90,
IowercaK Iatas numbers 96 throutJt 127.
diJiu 0 throuah 9 numbers 48 throtiih 57. and
lhe graphics marlClas numbers 129 throutJt
191.

These 00lk numbers ~e assigned to auist
in transrnrin, infonnation bawem various
pi«a; of equipmmt, but they also carry some
rrillJC benefits. The computn cannot tdl the
dirrnnt~ bet em G and M, but il can dir·
fnmtiate ba ·ml 71 and 77. Tlle ASCII code
numbers are rompared when workinl with
alphanumn;'; information.

To compare tlte latas G and M for
alphabaiQll preco:lm<;t:. the BASIC lan.uage
looks al tM ASCII coda and not the Iettns
than.dva. Since: the laten' <:ode! are in
ucendinl numnicll orda il simply finds 1M
Iowtr number. 1M computa thm sends. on
the basis of some tat, ueculion to a specified
Iocalion or addreu.

Ir 1110: stril1&! 10 be compared contain more
than one character each. the computer bqins
by oomparilllthe fint character in the strin,..
thm the second. third and 10 on. um~ a matm
is atha round or not. By usina multiple IF·
THEN tau, very intricate dif«lions can be
&i"m; for aample. if tIM: first kiter prtteda;
the SttOnd, 10 to ltx:ation A, if lite Ialn~ ~

Ihe same, '0 to location B, and if tll<: SoeCOnd
preada the first, 10 10 kxation C. Let me:
mas tltlt strinls must be idr"lm to be
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It O~'STIl; A,B,O£P1MT I,J
~1'0Il J_t TO ',~£I\O AIJ),N£n
)1 DATA B,£,A,O,G,C,'
41 P.I
SI POll 1.1 TO 6
n If A(I) <_ MI.I) T!lF.>! ,.
111.A(II,AlOoAlI·II,AIUI).1
II hi
,. NUT
III If '01 THEN 41
III CLS,UIIlT·H£Jl£ Aile TIlE LI:'n'£II.S

IN 0Il0£R,·
nl POll 1.1 TO 1,UIMT A(Il'· ·"NE.,

Listifl& I

malched, daW'llIO the last spaa or pmod. In I
lem. 'rlna orK CllilIlCI\"I" can prevem a malch·

".-
ApPilr.lkoM

Prosram listill& 1 iUuMrllCi I V\"I"y limple
$Orl rOUline Illal IIl;es §even Ietl\"l"s and alpha
betizes then!. In compul\"l" jarlon a $On is a
prOllam ....1Iid1 can pUI data inlo some speci
fied ord\"l". Th\"l"e are num\"l"ous $OMinl rou
lines, ineludinl Shell $Ons, bubble $Ort5, ripple
$Ons, quid$Orts and binary search $OMS. All
depend on strinl compari$Ons and branch in·
structions.

line 10 of Ihe rouline dCli",ales A and Bas
strinaloCluions Ind I and J as inlo:&\"I"!ocalions.
Sons run a lillIe fast\"l" if 1M: loop counlers are
defiMd as into:&\"I"S. as this eliminates 500le of
the coml" ·~tion n«e$loI.f)' for linaJe precision
numbcr1. I lllCl 20 apd )() read dal.a inlo 1M
wmpul\"l" uPna an amly loop.

LJnr.s 40 and 110 have to do ....ilh setlinl and
revllin,a nl& in 1M: vlIfiable location F. This
n.. defil'fCl an £SCape rOUte from 1M loop when

all of tM: data is in alphabetiEal order.
111£ IlEan or tM program is lhe loop in lines

SOthrouah 90. Art\"l" the "III issct to =0 in line

40, line SO ESlablishCIthe loop and SEts 110 I.
Line: 60 compares Ihe Ietl\"l" in A(I} "';Ih the lEt·
lEr in A(2}. R£II1£111bC'r. 1M IetI\"l"S are nOi bEinl
compared. but rathEr lhEir ASCl1 numbers. If
the lEtlErII are in the d,hl ordEr, ueculion
branches to line 90, then to line SO, which in.
crementsl byone and Ih£l11ESlS t05££ if lhe lEt·
IErS in A(2) and AtJ) are in the rilhl order.

Ifall orlhe Ietlers had beoEn in lhe right ordEr
originany. tllis procm ....ould conlinue until I
had bem increm~nled 10 KVell. droppin, e.;.

£cution 10 line 100. Sin« lhe nil is still 5£1 II
zero, lhe IESl flils, Ind lines 1101IId l20are ex
«tiled 10 prinltht results.

If, howev\"l", line 60 UncoVErS 1"'0 Ietlen
which are !lOt in order. u«tllion prOlftds 10
line 70. lEt's Sly lhal lhe Ietlers in A(3) and
A(4) "'WC !lOt in proper order. The computEr
then puts lhe IEtIEr in A(J) into I lemporary
Iocalion named B,lransfers lhe Ietl\"l" in A(4) to
A(l), and Ihen puIS lh~ orilinal IetlEr ....hich i~

stOl'ed in 8 into At4). 111£ lwo lEttErS are flOw
rev\"l"sed in posilion. The IEtlEr which was in
A(]) i~ still in B. bUI will eilher be wrillen OYEr

or ignored.
Af1\"1" line 10 has complEted Ihe e:<chnle.

line 80 5£lS lhe fla,IO I, and line 90 rEturns u·
eculion 10 lin~ SO, which inCreltl£nlS I and SllnS
the loop eyelin, a,ain. The I in Iocalion f lold
Ihe comPUIEr thaI I chinle had bem made and
lhat it was !lOt fini~hed. This conlinues until all
Ietlers are in order. al which lillie line 60 sends
execution to line 90, until the Iollp compiEtEil
and line lOOsends ueculion 10 liO£40••ClEttina
Ihe flaa.

On the next pass lhE compuler ClClpes 10
line$ 110 and 120 for prinloul. One of lhE
disad...ntl&EiI of lhi, rOUline is operalinalillle.
With only SEVen IEtIErS it IoIds, 5or\.S. and
prinu 01.11 rath\"l" quickly. It takes more lime
rdative 10 lhE Ekments increasinA in number
and/or complexity.

The abitil)' 10 compare minIS is "ery handy
in l(Kalin@aparticularnanleorfile.storedinan
array. Program I iSlinll ~hows an E1emenlary
example. Une 10 definn variabln by lype,
linn 20 10 40 load fi\'£ 111m£> inlO an array
named N. line 6Oallows you to elllEr the namt
to be found and sto,es lhat name into Iocalion
AtSI. Unes 70 th,oua,h 90 5£1 up a loop and
compare ",'hal is in A 10 each m£l1.bEr of,hta.·
rays. If il cannot find lhe narne,line l005£ls up
I dEfaull inslrltClion and rEturns you 10 line 60
fOl anotllEr lry. If lhe name is found in line 80.
eX£culion bnnd.£s to line II0to .Eturn 1M file
numbet. Any OIlIEr information lhal ""IS in
Ihal filE could. of course. be re.rieved al Ihis
point.

Try adaplinl or chanlin@lh£sc .oulillClto
ac:oomplish a ~rlC lask. A lood ~XErciS<' is to

combinel.i.stins I w'lh I iSlinl2 10 allow you 10
£illEr nam£s in any order. Th£l1 lIa"e lho: corn·

Plll\"l" alphabetile Ihem and S<'arch for a par·
ticular namr.. As you pin nuency in handlinl
strin,<;. )'OU will be amand al ",hal this lillie

machine can do••

II OEPIMT I,P~"'lTR Rd'
~I POll 1.1 Tl) ~

Je READ N(ll
U ORTA eJl()Wr1 T •• CRRvtR J ,FRANl J ..

N'LLER J .. "Il.'.IRIlS R.
ill NEXT
" INI'IJ':'·£HTER N""~ YOil "RI'" 'OONO',.
If 'OIl 1.1 ,..... ~
n tr A.IJIII ,..11:1I '10
II NUT
In CU;"RllOT·TUE ...... E lOO ~'t«:I'lE

o IS NO'!' LIS'I'EO·,GOTD U
III Ct.$,'RIIOT·"N~ "ME YOU SKetnE

DIS '" 'lLE '";1

Li5/i"" 2

- -

COVER YOUR INVESTMENT._..,.._......
-,~.-

SYSTEM 5(.~~;_
YI)lI" TII$.SO'" Mod I MIY It'HI Th. probl?{'"

::::':O::::~,~~_or (AC) till ,.~ lIS

"lIC~ II 20171Io-."" 'In
U.Sllar I JIOoII MCo ....ar • ,,~

",art! 111I fa.. Plrw· ~ ."
.. Su9PI~ .... IIlII ".;. .
S1gneo to copo wil~

UlI1' II'£_ ...CconditJarr! ......

P&L BU~"SSlCOMPUTER SYSTEMS
Power modification stabili~es system vollages "'
lOWing upf02secon!ls' unintellupled Dpefilfion with
AC OfR (Dtjlendincl on power supply yOUllSB.)
0I11l1eill1_1IdI_ tor I'r_ 'ElJI.JtBlllllrllCl
(wlpotrli1list & IMI. supp selection dill 01). . $9.95

l.IYef 1 III fir I"n£oIIw llRI,
(milllllCliDl\$. Pil'ls. ubles & power supply
SBle(;tion dalil) _ $31.95

lnIl Z 1M fir I'rlCaW Mf h(ll.JtBllh11C1
(instlllCllllll$. parIs. ubles & POWel suPllly
Wlection daliiJ _. _ _ _ _ s.t9.!ll

Serld o;fteck ar ..onoy.araer ,~'

P 6 l BUSINESS/COMPUTU SYSTEMS
P.O. 8u 333. 1'111011I. CaUl. 92065 ...~

CalltarrU AesI<Ier'IlS pluso ilia ~ nIH In

20 Ie
• 0 s
:U'I Price
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: 19.95 DOI~ Utility IAeo,td "\16:
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; Washington DC 20015:
I " • .:
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UTILITY

Use your input buffer to beat the SYSTEM.

Free Space

Example I,

displayed and the option is sa.
lected. For purposes 01 debug·

ging or documentatlon, it may
be desirable to retain remarks:
in some programs a remark may
be the target ot a GOTO or a
GOSUB.

Upon completion, the number

of bytes deleted from the BASIC
program will be displayed at the
upper tett otthe screen.

The discussion has been di·
rected toward a Level II system,
But it applies as well to a disk·

based system, with the excep·
tion that there are other areas or
RAM available in disk systems.

Basic Commands are stored

in RAM as one·byte tokens.
When a BASIC program line is

keyed. It Is first wrillen in the in·
put buller. Then, roullnes In
ROM rewrite the line, substitut·

ing one-byte lollens for each
reserved word round. Numbers

SOH and above are used. These
will be greater than the ASCII

character set. and when the
BASIC Interpreter encounters a
number in this range, it knows
that it has round a commend.

The end ot line marker Is O.
Zeros never appear in the lext.

When the Inlerpreter encoun·
ters 0, it knows it has reached
the end of the line. (A 0 may,
however, be part of a line num·
ber or line pointer.)

While you can lind the end or
the current line by advancing un·
til 0 is encountered, you cannot

back up to find the end of the
previous line as the 0 encoun·

tered could be part 01 a line num·

BASIC

Cllt'lltt'lde.

Using part of the buller in this
manner is such a Clever idea
that the SYSTEM command
uses it tor its stack area during
system loads-so much tor
originality, The utility. therefore,
must straddle the SYSTEM
stack to avoid being wiped out
by il.

When the tape has loaded, its
execution follows directly.

There Is no prompl tor a I or en·
try point.

The program oilers one user
option: Remarks may be reo

talned or deleted. Belore the
program executes, a prompt is

when needed and will take up no
memory when it is nol.

no place to pUI it. Having it per·
manently reside in memory only
contributes to the problem and
may be the cause of the OM ER

ROR in the Ilrst place.

The solution is \0 load this
utility inlo the input buller, as

this part 01 RAM is always avail·
able. The program can be load·
ed and run alter an oul of memo·

ry message is received without
disturbing the BASIC program.

This also means thallhis utili·
ty program must be executed
immediately after it has been

loaded and can be used only
once per load.

As a practical maUer, this pre·
sents no problem. A utility of

this type is not needed continu·
ally. It can be loaded and run

Source P'OII'''" """"" ObIecl Proor"m

AOORESS ~M ~M AOORESS

",. '" ENO ~ UNE--~" ,
ENO~UNE '" ""~2E9 " NEXT LINE Af-- ~., • POlNrERWlU Il£ " .~

"" " _2Fl CALCULATEO " .~

"" .. LINE NUMBER-- ~., • LINENUMBER .. ."."" '" .. OEC, IODEC '" .",
"" " PRINT ~" PRINT " _2EO

"" ~ SPACE NOTSAVEO " " _2EE

"" ~ SPACE
NOT§:::a N .. .",

"" " SAVE SPACE ~ .~

~2Fl .. M SAVE I .. _2Fl

~2F2 ~ SPACE ~., " .~,

~2FJ .. ,
~" ENOOFUNE '" _2FJ

"" " ~" ENOOFeASIC '" ""_~M '" _2F~

_2F~ 00 END OF LINE-- ~.,

_2F& !XI ENDOFElASIC--SAVE QFlI
_21'1 00 PROGRAM --- ..., ____

'~'------BEGINNINGOF THE VARIABLE TABLElS)

David Cornell
335 ParllsieJe Rd,
Harring/on Park, NJ 07640

Sooner or laler you'll gel an
oul 01 memory message

from your computer. Then what?
The simplest way 10 increase

space is to use a utility program
Ihat deletes spaces, line feeds
and remarks. TheIs is. however,

an interesting catch: When the
utility is most needed, there is

68 • 80 Mlcrocomputing, September 1980



o\ulo ...c~lt51.., __...............
Oosplay Mrino........, lO OJ HIJ

-~_QIMion_!U" .....,uj
No-UlObe_
1.-1 a! 8olSIC_
S- tJrte ill Ob,ocl PfoIIr....
00__ tJrte" 0Dtect PfoIIr_

e..o a! __'" So.ce """'"""___a!_lI14SlC ........

""_ tJrte a! _ '"'"
"--a!_lI14SlC_E""I_SP!4Cf. ......,..

0U0le _101 ........ PfoIIr_
"""'10 be _

_lObe_
DtoT14__.. lI14SlC ..............

bel" or poinler.
TM Ilral two bytes 01 a line

poinl 10 the address of tM nelll
line. The next two bytes of the
line are tM number 01 the line. A

line pointer 01 ooסס Indicates the
end oIlhe BAStC program.

Tl'lrtZ..eo slores tWl>tJyte~
bets, leut llonifkant byte Iltst.
4I)A.( would appur in RAM. or In
the .asetTlOler program listing,
as A4 40. All bytes whic;:h ha¥e
no prOQl'.m lunctiOn will be
deleted. The BASIC program is
• 11ered aa described in the fol·
lowing till!.

Fonn.ttlng Comm.nds

Any byle In the range 1 to 32
decimal Is deleted. These are
usually a apace (ASCII 32) or a
lir'lllleed (ASCII to, entered Irom
the keyboard or by the down ar·
row). The t.b (right arrow), en·
terect when the line is ini1iaUy
keyed. also writes spaces (ASCII
32$) In the line which will be de
leted.

FormaWng bytes prece6ed
by a OATA token or a comma
will be deleted. not saV'lld. All
other byles will be unallectecl,
or protected.

Remarks c.n be deleted or
M'ted depending upon us« 0p

tiOn. The remark begins with the
REM or ' command and precad-

Ing bytes may be deleted.
There .re aome apeclal

c.ses. A ~t BASIC line with
no text will be deletect. For ex·
ample: 10) ~ Thil would be ac·
cepted by BASiC. but does notft.
lng, SuperflUOUI colons will atso
be deletect, 81 In the example
".,."..

ttowl1Wcn•

The original BASIC ptogr"m
II treatect al " source progr"m
and Is used to write an object
program, Elich soorce byte is ex·
amlned and il either saved or
nol saved in theob)ecl program.

HL I, the source program
pointer lor tile byte of tllesource
ptogrlm which I, being exam
Ifleet. DE I, the obJect program
pointer that points 10 the Ioca·
tion where the next byte oj the
object program will be written.

A byte is aa't'ecl by _iting it in
tM IOdreu indicated by the 0b
ject progrlm pointer and Incre
menting both thesourceand 0b
ject program poIntlfS. A byte is
deleted by il'Crementing the
source pointer without writing
the byte to lhe obIect program.

The BASIC source progt"&m.,

10 PAINT"H 1-, procluces the ob
leet program. EXlmple 1 iIlus
lrlles lhe pointMS.

The main program is c0n

trolled by TEXT. TEXT sets itsell
as the return IOdreu by push
Ing Its Idclreu into the stack.
On AET. the t09 01 the stack is
popped Into the Z..eo program

10~".
,~
,~.

1!lJlO ~

,~
PfllN1:REM
PRlNT~

~o

,,~....
~'"
"""~-un..".....".......
""~...........,
~....,n_.....
~.....-"

counter. Thla sUows 1M program
to be a"l"'Oed Into small callable
bIocka and It always returns c0n

trol to the same point allM
what.....,. branching takes~.

TEXT lhen checks lor tM
cases wlWch wiU be handled by
special processing routines; the
end 01 the source program line

APPU!!S IN ""101 loS

"3Ct3 F.
OAOO3C3Ct3l'1
0A(0)Ct3 FI

"""OO3C 3Ct3 Fa
00 JC JC JCt3 F.

""""""B2 3C 3C Il3 Fe

, .
T"IS IS 14 TUT I'Ol TI1~ UlTl.llY ~lCKl"'" '5~"C!"'

"
10 ~l1JoIl "" ~ ~ L 0": "r: ~ L 0
20 ~.J"T ""r:~~o: ~ooo-.Yr

30 O"T" 1. 2, J:O"T" I , 2 , J
_0 O"T14 I, 2, 5, ":":o"r" "T r: , T": T r: , T
U 14t" TUT
U'lfST
70 'lf5T
10 ,,: 'rtn
to I: 'YUT
100 ..... :·Tur
110 •• : 'TUT
120 :
130 :
no ":.lJ'l TUT
IS' I: llJ'l Tur
no :.lJ'l TUT
0 : llJ'l TUTI" 04T14 _',TlIt5DA', Wf_S04Y.

T_IOAY, '.1""". S14TUl04T,
SI,lolOAY

lSi xh--,
Tur,O'"
wr_SD<Ar
T_,o-o.T
'UMY
514T~O,"

S_Y"

IUU :'TnT
U ... r:rtO

Sou~ prOfJf.m.

, "

10 ~UN'·" t ~ ~ o·:"r:~~o
n ~UHT"'Nt"LLO : c.ooo-'V~

'0 04T"I.2.':014"'1 ,2 "
~O 0""'I,2,J,·:":OAT14"T t , T":TUT......
to. M
u •••
Ill' ""..In .....
17. III" 04'_V, TLltSOAY,"toHl!5DAV, T_so"r,'.IM',S'"

lM014Y,S_V
It. x$."_.,

-~,
wt:_UIAY
~'OA'
HrOA'
SA'TUlO""._..

2.... llCl
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III ~nlt '*' DE poInl' "..,

W.~Progf"",l·'~I'nl9<""..""

cated by thl need to know
whether thl remark is atlhe be
ginning 01 a 11M 01 at the begin.
ning ola atatement in a rmr1tiple
statement tiM. Ooce all this has
been Ilgu/ee! out. the source and
object program pointers ale ad·
jusled accordingly. Table 1

shows severat elllmple remarks
as lhey appear;n RAM.

Table 1 also shows the prot>
!ems of backing up. one solu·
lion is t05llYl the .cIdrlSS ot the
fi/sl byte 01 the obj«l led in
register pair IX. II. on entry to
lhe lemark processing loutiM,
DE:: IX, then the rsmall( pro
cessing 10utlM, DE:: tX, then
lhe remark Is atlhe beginning 01
lhe liM, II DE is not eq.ualto IX.
then the remark Is in' a state
ment in a multlpll statement
line. Note that the colons as lhe
lirst character 01 the text will not
be saved. Example 2 shows re
marks with pointerS.

In addition to containing lhe
display message SAVE RE,
MARKS YIN 7. the prompt string
contains a numbef of ASCII con
Irol codes. When tna prompt Is

BASIC program. If this is Ihe
case. a Jump Is made 10 the exit
rOUline, EXITSP.

In the tI,st byllol a stalement
a number 01 unique situations
may occur. These arelreatedas
special cliSes and handled by
BEGSMT. A check is made for
DATA and REMark commands.
which occur only al lhe begin
olng 01 a slalement. Also. a
statemenl may hilve no lext. as
mentiof\ed aartler.ln Ihisc.S8, i1
is treated as a remark and is de
leted by lhe remark delete rou·
line. Exlla colons may have
been enlered through user error
0( keyboard bounce and are nol
sayed. A RET Is used again 10 re
turn to TEXT.

Remarks presenl a problem.
Processing remarkS la made
complicated by the laci Iha'
there a'i two dlllirent remark
formats. REM Is slored In RAM
as 93H (REM loken). M'~ is slored
In RAM as3C93 FBt: REM FB).
The coton may also indicate the
end ola atatement which In lurn
may precede a REM token.

Things all fUlther compli.

accumulator anc! set Ihe Z flag If
the end 01 the source line has
been raached.

This module is enlered it lhe
end of the source line has been

lIached. On entry A:: 0; Hl
points 10 the end of the source
line: and DE points to the ael
dress where the end 01 lhe ob
;eet program line will be written,

A checlt is also made todeler·
mloelf this I, atso the end ollhe

.......
or a quote, If neither Is encoun·
tered, a check Is made lor a for,
mat1lng command.

II the by11 Is a lorn\iltting
eommand. lhere ia a jump to
NOSAVE in the object program.
lithe byte is nol,it is considered
necessary to the BASlC pre>
gram and is saved.

RET returns to TEXT to begin
lhe process all over again 'Of the
Mid byle. Noll Ihat SAVE and
NOSAVE also update the point·
ers, relurn lhe source byte in the

Example 3. Huad«imal ~nn'ation 01 ASCII Charao
I.....

1It__ ot:__

..iI!IIl3. """".... ..~ POO'....

o.o.OO\X.lI3FI

-1J,:-~··~--
PI\INT T_

00000 TO' .... EfIFlOIIIS

'SAVE REMARKS YIN?'""y,,.,..ml $3 S
qo;z ., II

"'" .. ,
-~,
","z
"'"~.
.mr ~ E
","my
QOII ., II

-~._d'.•"""..,.Z
,""z-.. ,... ~,

UEI .: N
... z
"" » ,.,....
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Program Listing

"',OC'H ,'lllTUItH' C<»¥IANO
("11'") • .0. ,TO lAM
Hl,I'IlOHI'T ,I'OlllY TO 1I1UACil
oun.. ,Ol$l'LAY HU'ACil
oo"'N "u.M UMTll unOAIlO INI'IIT
'N' ,_MNM t
Z,_lll ,TU. OlllTl ..l .......n
'Y' ,_MT M I'
NZ.'u.M lMO, .......CCl~I....u: INI'UT
.... IllMSAV_..l"...~_' I ..... Ofl"ll
( ..1""1'.1).... ,1'100111 I'IlOG...I.H
Cl' lCl( ..... 'CIll(N
Hl,ClI'''I'TIl) JP'OINT 10 1"$lC P.. QG".I.H

"' ,"' ,
Ol ,Hl AND Df: ~OINl It" ~"OG. _I
... "ll "'$ 1'0" (NO 01' LlHl!

,IA'IC I' ..QG ........ 1'0lNTH
, .. ll'lAJ:l TOUN
,OAT'" TOUN
,1'0INTH TO V..... I .... lf T.... U ('C4.......n
~A'CII COItTXOl COOl! 5 'I'AU, 1 TO )2 OlC,
1 CU lOUT II'!: IN lOK
lOl'I'LAT5 1TlIN~ AT Nl UNTIL ITT(_O
,OUl'lAT1 OlCllUl 1l(I'IlU(NTATlON 01' NI»1ItIl

100.0."
00"
0011
1001"
0021
Olet
21"'1
01''''1'

IoIU
IoIU C,U"I

IoIU

.. lf5 net

.. IU )2U"\
1010 2ICI"2
.. IU CClAnl
IoUi. CO"'OO
10.1''' H"f
1011'5 Uot
10.1'1 I'1:st
10.1'''' 2OI'S
IoII'C 'U'
loll'! 32101"2
.. 201 COC,OI
"2010 2........... 0
"201 21
'1201 U
..2ot D.
"20'" AI'

"201 fS
..ac 2101'"
..al' U
"21t 11
"I'll 2111
1021' I'fl...
"215 'OOS
"'11 C02....2
loti'" lin
..21CI'U\
Ioue Jln
"no I'U2
'Un 21)1'

"n" 12"n, u
un 2)
loU1 11
Uti 11
lin. C,
UtA fS
loUI U
"nc 11
loUD U

'un "
"UI' U
"UO 010500
un fOIO
UH'II'"
IIn10,
102)1 OOU
ioU'" 21
IoUI conu
lIue 21'"
'U"OI'U'"
112'" 211'1
.. 2.... I'ftJ
.. 2105 21...

.. , 1'(21
102 Jill'
"2"C I'ell
102..e 21$'

lo"O C.
lo2H II
lo2H 11
un OS
"n" 2"'1""0
"U1 eon
"Ut COAl'OI'
Ionc col'(20
"UI' U
"210 cunc

"2U C02"U
un C.
"U1 Hn"U' 201"10261 CU.... 2

OOJOO II'~I'T"

00500 UMTol
00100 OATTOI:
00100 'CUI'T
00100 I'~T

01000 Cl1
01100 DinT"
01200 DUNI»1
OIJDO
01"00
01500
o Ii 00
01100
01100
oUOO "'UTo
02000
02100 OUI'Il
02200
onoo 'CAN
021000
usn
02600
02100
02100
02100 UMOI'T
OJOOO NO~I"

OllOO
0$200
OJJOO
0$..00
onoo
OJUO
0)100 TUT
0'100
0'100
0"000
0"100
0"200
O"JOO
O....u
0",.0
0"100 nxn
0"700
O"UO
O'fOO
nooo
05100 1AVI!"
05200
uno NOS"'VI
aS"OO
05500
HUo
05100
0)100 I/ClUlf
onoo
uooo
06100
ouoo
OUU I«ITlMll
06"00
05500
UUO
06700
06100
ouoo
070001'1UT
01100 IlU..T
01200
onoo
01.. 00
07500 .. tM.J1'

01500
01100
onoo
onoo
01000
0'100
01200 lXIT11'
una
01"00
01500
OUiOO
01100
01100
uno
0.000
onu
onoo QUOTl
09500
09.. 00
09500
Uuo

."
'"'"."."'"."."
'"",..
"""""""".-
".-
""CALL

"'"I'U1N
.~.,.
I'U1N

"",..-
".-c....n
"'".-
".-
"'"'""".n
"'",~
",~,.
.~

"lDI ...
I'US"
.~

'"C...ll.-
".-
",.
".-
".-
.n

'"'"I'USH

"'"""CAll
~

"
""on

".-
"

.. 0.0. ....

U'",
"OI',H

'.'OlC'H
IIAtH
01'.0.1'''

"'Hl, TIXT
("),IIL

•
~;~NOUll

HZ,TUT!
,"V(
I(G~T

1'000,.....T

~~~OUVI

Z,OUOT!

(O(),"

""'"', (Hl)•
~

"'A,(Hl)

"'(HL)

"'IC,OS

Z,1Il1T11'

"U
"'NO'AVI

~~~(HDn

Z,l'llST
UHTOll:
Z,"OIO(l

,~,

C,fIUT
O... UOll:
Z,OAT'"

"""Hl,($Cl"I'T)
Ml,OI
01S_
JOHH

"'2C11N

1AV(,,.,
NZ,quoTf

""

J'(T'T(XT', ..
I IIllUIltl AOOIltU

1.0. '" 0 r,n', eND o~ LINI
J - ',' I
l~, NOT lNO 01' n"'T(~NT
l'AVI!" (NO 01' n ...n ..(IIT HAIlUIl
JCMlCl I'I"'T .YTl 01' TtllT
IS~"'C( 0 .. lINl 1'1(0 r
lY(1, 00 NOT SAve
lown T
ln1, .11»11' TO QUOT( "OUTIN(

J ITTI TO O.... (CT ~.. QGl......
I INC. 0 ..... ~.. OG. 1'0IMT(..
lINC, SOI,lllCf ~"OG. ~OIHlU

110UllC( un TO A
, ..nu"N' Z PlA' II' tNO 01' LINt
1.. (11I"N

,,~

, ", .....SlC
, L1Hl, ,
,. I'IV( aTTtS
I. TO
,. oa"(CT ~"OGIl»I

,INO 01' nOlO"AM, (lilT
I SAY! A.OOIlU' Of
, OI,,[CT piOG. TUT
J I'uoce P"'CTOI.
I IMC SOUIICI PIlOlO...I.H POINTU
,NO ltXT, Olltll LINI
I- ':' I
lVlS. 00 NOT S"'VI!
,1$ IT A "(KAlil: r
lTlS, "U'tP TO ..1....... 1l: ".OCU11",
..OIlTIN!
,'I''''Cf 01. L1Nl P([O r
,Yn, 00 NOT S",Vl III O..... I' .. OG ........
,OAT'" STATlH( ..1 1
,VU• .11»11' TO l'''OCU11N1i "OUTlIII

,"UI,IIlN

,POINT 01 TO Nllll
, V..... I ...lll (1C...LU) !'OINT!.
" ...Vl .0.001.(51 01' N(II SCl"I'TIl
,OlO I"OINn.. 10 NL
ICON,UT( OIPPt .. (NCl
,OIS'LA.V _Itl
,CUIl1O" TO HlIlT L1N(
,Nllt P'OINlll TO .. l
lINITI ....L1U POll ..... UC

,SAV( (O'INI", ,MI ON (NT"Y)
'''ITU''" II' (NO 01' L1N~
,ClOSl1e '00'1
,1«1, JIove ITT(
" ...V( CLOUIe ,oo,

printed by rootlnes In BASIC
ADM. these are recognized as
control codes and the appropri·
ate function Is per/ormed.

The first six bytes of .he
prompt would be duplicated in
BASIC by:

PRINT Cl'1R$(281;.CHR$l3I'"
PlllNT CHRI(I3tCHR5I'Jl;CHRS('JI;:

to' PlllNT:PlllNl:PRINT)
PllIKT T"'8(161;

Ttle ASCII control codes Ire
described on plge 01 of the
TRS-80 Level II Manual.

Auto Execut.

After ttle tape has been load·
ed, control ooes directly to ttle
plogram. The system command
caUs 42E2. BASIC Inillallzes this
as a AET. Using a new OAG, the
system tape changes this to a
jump to assembler routine
AUTO. AUTO restores lhe relurn
command so thlt system will
not attemptlil diSliisterous Jump
to this program the next llme it
Is Invalled.

For those Inlerested In under·
standing the program In more
depth, the assembler listing Is
commented and, In addillon to
the usual flowchlilrts. In "organ·
Izltlon" chart has been plOo
vlded.

Ttle program uses a number
of routines In BASIC ADM. For
the purposes of this article, ttley
are trealed as "black bolles."
However, by reading ttle com·
ments and seeing how they hIve
been used Ihelr function liInd ap·
plication may be understood.

T·BUG and Spec.

Although Ihe assembler list·
Ing uses multiple origins and the

1"'(1[2011 Col
(1E3 00 Ea
(IE' 00 41
(1~:1A 3A
(1983 3E
(lEI .. 011
(190032
UEi II [2
UEAI!IO (I
(lEe (6 21
(IECCJce
(IEDlI3 42
(lEE 08 ETC..

Example •.
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~ RACET COMPUTES 1;~1f'_1UoC1ET__ AACETSOIlU_Il4C£lUTIU'l,U_IUoCETc__ UCnIOflU_1l4CnU'TM.lTllS

~ TIl 1I••• ITIUTY 1IfTW....11II' ce.Il.. =
~ INFINITE BASIC $41.15 (Mod I Tape or Disk) S
~ Extends Levell! BASIC with complete MATRIX functions and 50 more string functions. ..i Includes RACET mactline language sorts! SOrt 1000 elements In 9 seconds!! seleci only functions I
I; you want to optimize memory usage. i
; INFINITE BUSINESS S2t.t5(Requit8s Inlinite BASIC) :II

I Complete printer pagination controls· auto headers, looters, page numbers. Packed decimal §
! arithmetic· 127 digit accuracy +. -, '. f. Binary search of sorted and unsorted arrays. Hash codes. ~

l REMODEL + PROLOAD »C.tS(Mod I Tape or Disk - SpecUy Memory Size) ;
! The cadillac of renumbering programs! Renumber all or any part 01 program (partial renumbering I
Ci In middle 01 program) Move any block 01 lines to new locations. Partial or complete tape merges - •
~ with renumbering on the way in! Save partial programs (common subroutines or data) to tape! §
t COPSYS S14.i5 (Mod I Tape only) 5.
! Copy and verify your machine language (SYSTEM) tapes written in standard lormal. If you buy a :~
~ machine language program, you deserve to be able to make a backup!

~ TIMSER S14.95 (Mod I Tape or Disk) I
u Time Series Analysis (regression analysis). Nine different 1st, 2nd, & 3rd order curve lIts. Screen 5
= curve and variance plots. Projections, A-squared, Durbin Watson, correction lactors and lunctlons, ...
~ Powerful business 10recasUng lool! fi MDA S109,OO (Mod 116K 1,dlsk minimum)
C Mlnl·Dlsk Alignment Program. This program and a dual Irace scope allows complete disk drive I
~ alignment on Shugart, Pertec, MPI, and Wanco (Selmens) disk drives. Includes alignment diskette! ~

~ COMPROC Sn.95 (Mod I· Disk onty) !:l
: Command Processor. AulO your disk to perform any sequence of instructions thai you can give S-I from the keyboard. olA, FREE, pause, wait for user Input, BASIC, No. of FILES and MEM SIZE. !l

RUN program, respond to input statements, BREAK, return to DOS, elc. Includes lowercase driver ~

software, debounce and screenprlnt! ~

GSF 524.95 Mod I, 550_00 Mod II. (Mod I Tape or Olsk· Specify Memory Size) ':
Generalized Subrouline Facilities. The STANDARD against which atl other sorts afe compared! 5.
Machine language, last and powerfUl! Mulli,key multl·variable and multi-key character siring, Zero ~

and move arrays. Mod II Includes USR PEEKS and POKES.lncludas sample programs. ~
DOSORT 534.95 (Mod I Min 32K 2-drive system. Specify Memory Size) I

5equenliallile disk sort merge. Includes GSF. §
DSM 575_00 Modi, $150.00 Mod II. (Mod I Min 32K 2-drive system. Mod I164K 1-drive) ..
Disk Sort/Merge for AANDOM liles. All machine language stand·alone package for sorting speed. I
ESlablish sort specification in simple BASIC command File. Execute from DOS. Only operator f
actton to sort is to change diskettes when requested! Handles multiple diskelle liIes! Super last I
sort times - imprOYed disk lfO times make this the fastest Disk SortIMerge available on Mod I or Mod II. •.~UTILITY PACKAGE S150.oo(Mod II ~K) _
Important enhancements to the Mod II. The file recovery capabilltles alone will pay lor the package §.
in even one applicallon! Fully documented In 124 page manual! XHIT, XGAT, XCOPY and SUPEAZAP
are used to reconstruct or recover data from bad diskettes! XCOPY provides mulll·lile copies, r
'wild-card' mask select, absolute seclor mode and other features. SUPERZAP allows examine/change •
any sector on diskette Include Irack-o, and absolute disk backup/cOpy with 110 recovery. DCS builds £
consolidated directories Irom multiple diskelles into a single display or IiSling sorled by disk name '"
or file name plus more. Change Disk lD with DISKlD. XCAEATE preallocates flies and sels 'LOF' ;
to end (0 speed disk accesses. DEBUG II adds single slep, trace, subroutine calling, program looping, :1:dynamic disassembly and more!! I

BASIC CROSS REFERENCE UTILITY SSO.oo(Mod II S4K) ~

SEEK and FIND lunctlons for Variables, Une Numbers, Strings, Keywords. 'AU' options available :I
lor line numbers and variables. Load from BASIC - Call with 'CTAL'A. Output 10 screen or printer! ..

DEVELOPMENT PACKAGE $12S.oo(Mod I164K) t,
Includes AACET machine language SUPERZAP, Apparat Disassembler, and Model II interlace to
Ihe Microsoft 'Editor Assembler Plus' software package Including uploading services and patches ,
for Disk 110. Purchase price Includes complete copy of Editor Assembler + and documentation for ;."
Mod I. Assemble directly inlO memory, MACAO facility. save all or portions of source to disk, dynamic
debug facllily (ZBUG). extended editor commands. i
PREMIUM QUALITY RACET C-20 CASSETTES $14.iS for 10, $11'.i5 fOt 100 1
The same specially formulated lape we use for distributing our machine language software. Broad j,

;; range for better transfer from machine to machine. Also check our special prices on 5V. and 8· ~

'; diskettes!!! DEALERINQUIRlESIHVITEO '::..-c.::..,:,,"._- ~:;""~~=..-::a!!
; UC[l SOllfS _ IU.C[l UlILIllU _ IIIAC[l~ _ IIUoCE110111TI _ IIUoC[l UTILIllU _ ....C[l C-'M - IUlcn SOl'Iti - ....C[f U11L1ll(S _IUoC[l SOIl1l
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"UIO ",n OISOO 00200
"'SIll linD OUOO 0"100
II'R,lR .~. 00600 02100". OIC, 01100 02600
O...U "Z", 11500 07'00
0"'''1 "2'" 12600 1"301
D..lTA2 lI2AE U700 1'000
O"TA.] ..2(7 IOtUO 1'100
0""''''' "2e1 ...200 USOO
0""011: 00" 00100 07)00
DU_ o,....,. OUOO 01200
01S1'lI. \lU 01100
Olun U"7 01200 01100
!HOLN! 1022" UUO OHIO
!XIISI' "SO onoo 05100
nUl 'I'" USOO 01100 07200._,

lUI DIOGO 0'200 07100 .HOO

-'" "201 02600 02100
NOSAYE \2U 0"'00 OllSOO O'SOO HIOO
NOI!~ \22f OUOO
I'RDI'In 102C1 I"SOO 01700,..,.. .. 2n 01100 O.. SOO 01000 12100."'. ..2U 10100 101000
UlIDfL "211 01100 onoo 17000.~. ..,.., 11000 0"''' uno
lfMOI'T lI1'f ouoo
RDlUO "2,1,2 12000 11100 IUOO
lI.!I1SAY .."" 1Il100 02"00
R!I1TOII: OOU 001 00 Ouoo
S"Yf "22\ 0"700 0"000 01100 GllOO 12100 12600
.~ \1"1 01100 onoo
SeLal'l "0'" 00100 01000

"" un onoo OHoo
TUlI ..2Ie 0'"200 OlIOO
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,Hell OR' I' LOAD!O IHTO 'UI"U ,l,lI.!A
,SlITEI! eCiMl'UJ'lO usn lIn7 TO UU 'OR
,~ ENTIIT TO 'STSTI!M', " SET TO lI211

.."DATAl
DATA2

Z,QUDn
•,
,,'

DtI1t BASK: and $flM:e

This program is intended pri
marily lor the leYelll user. It Is,
howeYer, currenlly being used
with a reeenny acquired di$ll op
erating sys.tem with no notice
able ill elleels.

HoweYer. 41ee to 42E1 is no
longer the input buller area. I
haye no Idea whal il becomes.
The buller may be loundby look
ing in 4OA1 and40A8_ These two
bytes hold lhe address ollhe In·
put buller.

Three bytes 01 RAM will be
changed. In L8Y81 II, 41E2 is a
AET 1c91. In NEWOOS, II is a
lump to another address which
is a AET. Ctlanging4tE2toAET,
obYiously, perlorms the same
function Irom a dillerent ad
dress. This change has yel 10

cause trouble.
With an input buller, an 0Yef.

lay area and 8 number 01 disk In·
put bullers to play wllh, other
areas 01 RAM could be called in
to use lor this ulility; and. the
aulo execule leature could be
removed.•

program lies in nonconllguous
m&mOly, il may be enlered by
T·eUG or anolher monllor pro
gram.

AI the time when lhe byte
lead Irom lhe tape is written into
RAM, the stack Is at Its highest
position, a"d therefore no dam·
age will be dOrle. Byles will be
loaded into lhe Slack area, bul
will immediately be oYefWritten
by Ihe slack operations of the
system load.

The assembler ooes not print
out lhe ASCII y.lues lor OEFM
commands. These yalues are
giYen In Example 3-

Aller lhe program has been
enlered, punch a lape wilh P
41£2 42£4 0000 SPACE (enter).
Any Yaluemay beentered 101" the
entry point as Ills neY8I used.

II all 01 this Is still a little new
10 you, compare Example 4 with
the assembler listing. This. will
show how lhe two relate and
!low to enter the lisling with
T·BUG.

Be carelul Ihal 41E5 Is not
changed. The column on lhe
righl is lhe program Irom the as·
sembler listing. The column in
the middle is whal8Y8l' was in
Ihe input buffer

STACK

lllOM! eUlSOR
I CLrAA TO f"lO 01' 'llN'If
ICUIlSP TO NUl LINt

11K TDo NL
J NL TO SlACK
,til.. • Dt! I
,lUTOIl! HL
,O!C 01lJ ,IlOG ",INT!1I
,IlVl IS ItDT ,1,1 IUIIIN'1tG Of' LUI!
,lVl II "T n'INllIItG Of' LINE
, or:e OI.,I(Cf ,1l0li. ~O'NlU

I TO EItD Of'
I ~UYIOUS I.1N!
,CDI'I~AAIS~ In! "OJ. UAAell
,S!.oUeK
,",'NT TO fKO 0" LIN!
jUTlJIl,N

,WitI'..• M
, l!IUJIK t
,SlN'L! 'l!M', NOT .. , M
,",'NI 10'l!C!EO'", ':'
lin! TO A
,U,Yl! UNTIL
1 EItD Of' 1I Nf
IIlUUIlN

J sn '011 MOllO DUn!
J SAY! O"T" 10UN
IENO 0,. LIN!
I • ,M'
I YU, ,lI.OCUS quoTE
,ENO Of' LI Nr: ,
JTU, UTlMN
,EItD 0' Sl"IVIf:NT ,
ITtI, UTlMN
jS~"Cf 011 LINE ,.no
,NO, $,lY! IYI!
jl'UYlOUS OI~ECT

, lYlE" ',' T
,NO, $,lyt 'YlE
I TU, OK TO O!L!T!
JNUT OATA IYl!
,lI.nlOlE eUllUNI IYl!
,u,yt "OJ. CDI'II'''USPN
INUT InE

,.rAIOU
TIN T'
,~~ 0" Mr:sSA.U

l!MAlkS

I,', '
SAYE,,.,

"A, (1tI.)

"O'IK
N2, lVlSAO

"A,(NL).m
NZ,IlI!MSAI

,._,
NC,O,l,T...II.,.
','
NZ,DATA)
Z,ItDIAYI!
OATA2
A,(Hl)

."llAT,I,1

""......
'"'SAY!

•

"2UK

"(I'), "."
"..
NZ,lDlI........
•

~.......
'"...
'""'"."."
'".~
e"l

'"on
,~

U>

'"""'"U>

"""on

U>
CALI.
on

"""~on

"on

""U>

"""""U>

""
DE'I
D!'I
O!'I
ll!,.
ll!'1
O!,.
D!'"
Do!'1

,~

01110
09100
uuo
JUDO
10100
lOUO
uno
n ..oo IID10n
lun
11"0
1I7U
lUu
uno
11000
11110
11210
11)00
1I11DO IID11
IBOO
11"0
11100
11101
IltlO IIDlSAY
unl
12101
lUll
IIUO
IIltOO
I un lDlSAO
IUOO
lun
IIUI
Inll
UIOO
nlOo
11200
IHII
Inll
UUI
nUl
U1I0
lUIO
13"1
HIOI
HIOO
HUo
HUO
lOt""
1""0
111600 DATAJ
lOtUI OATAlI
lUOO
1""0
11010 I'llDl'lH
UUO
Inn
unl
1'''00
UUO
UUO
UlDO
1'''0Inn

lI2"

lIni DOn
unn
UIC D'
U'D U
lIZIE II
lin' UOll
lI211 II
Ult II
un II
u" II
un ",

"" EDII'III n
'I" CI

u .... n
un 7E
lI21e II
'lID 'E'I
'II' ZOOi
lI:IA1 II
"2,1,2 1r:
lI:IA3 C02"U
lI2AI U'A
'1,1,' el

lI2AI onc
'I.... C02..lIZ
UA! C.
U..., l'I!U
'Ill eelJ"2
'I" 17
UI5 CI
un 'EJA
'III CI
'III 'r:2I
UII JODI
lI21D 71
'lIE H2e
ueo zou
ue2 ccuu
"2(5 11£1
"2C1 1r:
uel 1I7
"2el IIU

lI2t1 Ie
'lee l'
UtD 00
UCI! 10
ue, 10
UOO 01
UOI n
"Ull 00

0100
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CALL OUR QUICK
TOLL FREE NUMBER:
1·800·258·1790 ~

• DISK CONTROLLER (up to 4 drives)
• DATA SEPARATOR INCLUDED
• INCLUDES 16K OF RAM
• PROVISION FOR AN ADDITIONAL 16K RAM
• TAS-BUS CONNECTOR FOR FUTURE EXPANSION

ONLY 5299.95

• FULL 8-BIT PARALLEL PORT
• RS·232-C SERIAL PORT (up to 19,200 baud)
• UP TO 16 UNITS CAN BE CHAINED TOGETHER
• TRS-BUS CONNECTOR FOR FUTURE EXPANSION
• CONNECTS TO KEYBOARD OR E.I.
• INCLUDES TERMINAL SOFTWARE

QNlY $179.95

FULL 8-BIT PARALLEL PORT
RS-232·C SERIAL PORT (up to 19,200 baud)
ACOUSTIC MODEM - 300 BAUD
TAS-BUS CONNECTOR FOR FUTURE EXPANSION
CONNECTS TO KEYBOARD OR E.1.
CAN BE CHAINED TOGETHER WITH COMM-80
INCLUDES TERMINAL SOFTWARE
ONLY $259.95

ALLOWS TRS-SO TO CONTROL AC APPLIANCES
• CABLE AND CONNECTOR FOR TRS·80 KEYBOARD OR E.I.
• WORKS WITH THE POPULAR eSA X-l0 SYSTEM
• INCLUDES BASIC LISTING FOR CONTROL ROUTINE
• LEVEl II MINIMUM SYSTEM

ONLY $109.95

MAlL ORDER OR INFORMATION
WRITE OR CAlL.: (511&1 314-1111
The MouoMinl lilt.
'11 N_JY
WooOmeI'e, NY 11598
DeJltt i..,ries ill"ilu.

ALL INTERFACES ARE RADIO SHACK HARDWARE AND SOFTWARE COMPATIBLE.

RS-80*i
alterftGtiYes•••
Featuring the Quality Engineering and
Manufacturing of THE MICRO MINT

---~::;

,_s.. ~



UTILITY

Single stroke entry ofBASIC keywords.

Uni-key

T.b/e I, Function 01 ke'lboarcl mler rOUlln•.

-SI.... 1'" ~tyfIOaf" (1,_ "'U,nl 31 lor bo'h SHIFTICLEAII ..'ICl CLEAR. ...
",.,11 It" ror I"" SNIt~..,_,,~.

Table 2. OrlQ;n of progr.m and MEMORY SIZE for different
RAM slZlS.

7.ble 3. Relerence chart
10 fBpe on your monitor.

SHIFT 101 ~.ywonlo:

... Pll.INT. N NEXT
S USE 0 POKE
C CHili( P PEEK!
o DATA 0 LEH51
E FlIGHTS( II 1I£T1J1IN
F FOIl S 00$08
o OOTO 1 TA81
H RNO( U USINO
I INPUT- V STIIINGS(
J READ W MIOIl.
K INKEYS X SEll
l LENl Y THEN
M Asec l RES£T!

CLEAII_$lAIITIENO o.ll~ltH>n

Do..~ "'"O"'-UN' SUlfIlI

Is possible to decide whether 10

send the characler on to BASIC
as Is, selld back some other
charecter Instead, or evell send
BASIC a stream 01 two or more
charactsrs III lIS place.

To accomplish Ihls, It Is nec
essary to InstaUa fllter between
the kltYoo.rd .nd the BASIC
Interpretar. This would be •
device whOM action lIlterslnput
data streams to produce outpul
data,

We need a IlIler which tran..
letBS some input characters to
BASIC keywords, and leayes
others I10ne.1I thecharlcter we
InlBfcept lrom the keyboard Is
an uppercase leller, a number or
aspeclalsymbol(@,<,+,etc.),
our program should pass the
character on 10 lhe caller un,
ch.nged.

However, If It Is a lowercase
tetter (a-l), which Is transmitted
when lhe usar hits the SHIFT
key and a lalter, the IIttef should

10CUJ:
20 .
3O INKEYS: IF AI.·.. THEN 00T03O
010 PfIlJ<tT.o.A8C(Al);: GOTO 20

Run the progr.m .nd press
.ny alph.betlc key, say "A." The
ASCII code for uppercase A, 65,
should appeer on the screen.
Now press SHIFT A; the code
printed should be 97, which is
lowercase a.

To get lowercase letlers on a
TRS-80, you press the SHIFT
key. Alltlough It may seem back·
wards to shllt for lowercase,
wOlJld you r.ther haye to shllt
for upperclSe1 Yoy WOlJld haye
to hold down the SHIFT key to
enter every BASIC keyword. A
SHIFT·lock key would get
.round this problem, but ap
parently Radio Shack didn't feel
the need fOf one. This article,
howevef, will rel.te • softw.re
Illl,

A rOlJllne, which examines
every pressed key before the
character y.lue Is returned to
the BASIC Interpreter program,
Is necessary. When the TR5-80
appeers to be doing nothing, It
Is actu.11y rsedlng the keyboard
over and over, wailing lor a key
to be pressed.

Assumlllg It Is possible to
Illtercept characters Irom the
keybo.rd and look them oyer
before they reach BASIC; lhen it

L~.. "'SCliCode

Even lhough BASIC Is upper·
case only on the TRS-BO, the
keyboard will generate lower·
case ASCII character codes. Try
this short BASIC program and
see what h.ppens:

computer Is supposed to taka
OUI 01111., not pullnto It. Typing
a BASIC program repeats many
01 ,the same BASIC keywords
over and OVIr again.

To pass some althls worK all
on the TRs.80, I Meded. way to
Ie' It know which keyword I
w.ntlld with I Iingt.key abbr.
vl.tlon. Using computerized
keyworda would 11110 cui down

on aynlax errors and tedloua
editing.

"'-
St""""'llUl
Su~'11U"u_..,.,_
tlIl"lIluP to &I .1It.-.)

S....... "'IlU'
NlII1.!Sttrtl."" u'''"UI~g

<II1lnllH>n1
s....... ",pu'

""._ MEMOIIY SlZE1

""".SI.5
M,a

2/-30
31 & snlW

OAG or l'roo,.m

"""8E5aH
FE5aH

Sj)<K1.I.htrM:I...
Sl'l11t·CIt.,

'.... "'sc~ v..... "'-
$peel.1 ch.,IoC'''. U SlIIM .. itlpot
Sf.lIFTIDown "'toot a s..W.,I'UI. u....,_

'''Ing luI' 10 e.. cl>w101
Spoocial ch........'. 21_30 $01...... """',
SHIFllClEAR 3tf,ShiW Non. (S"rtI_ uN< Wino

o.'ln~IO<'II

SPKI.I chelec'''' ~.~ Slm... ;n","
end ""mb...

~""""""
O>~ S.""""'llUl

Sf*=~ .!'W"',... $1-VlI S....... lellUl
L.ow«.... 1*11... $1·122 Su~tiM' I BASIC-_.
Sp-.;l" .n"..I... 123-12/ s'ml .. ,~",,1

Rowland Archer Jr.
Flint RidfJfI ApI. 59
Hillsborough, NC 27278

One night while I was trying
to mall.ge some life Into

my Urfld linger••lter a couple 01
hour••1 the keyboard, It oc
curred 10 me tl\rot typing pro
gram. '1 the sort 01 drudgery a
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replace that telter In the Input
stream with a BASIC keyword.

To do this, when a lowercase
letter Is read from the keyboald
seta subslllutlon flag in the rou
line, Indicating that keyword
substltutlon has begun. Use the
Ascn value of the leiter as an In·
dBX to e teble of BASiC key·
words. Pus BASIC the nflt lei·
ter 01 lhe IndeXed keyword In·
stead of the lowercase letter
read lrom the keyboard.

When BASIC Cf,lIs for Input
from the keyboard again. the
roullne will notB that Ihe
Iubstltutlon Ilag il set and will
lend back the naxt character 01
the keyword, without bothering
to look at the keyboard to see II
any keys arB pressed. This COil

tlnues until the enllre keyword Is
sent. Then lhe flag Is reset to
norfT\4ll operaUon unlit Ihe next
10wercasB IBlter code is r.
celved. All this happens so
quickly thai 'he keyword seeml
to appear on the screen the In·
stanlthe key II pressed.

NOtB that only 26 keywords
can be handled with this metn.
ad. However, It Is possible to
select a group 01 keywords
which are e1thar frequently
used, diffiCUlt to type or both.
You can experiment by Includ
Ing dillerent keywords until you
lind the beSl Subset lor your
needs. I have lound tha se! 0126
chosen here to be 'fflry uselul.

lntweeptlng 1"IM

Since the roullne will be used
While editing BASIC programs,
the easiest approach Is to wrIte
an assembly language routine
to look at characters before the
BASIC editor scans them.

Take a look at tha memory
map in the back of your Level II
BASIC manual. At location
401SH (heudeclmall in thB
BASIC Reserved RAM area,
there is a device control blOCk
for the keyboard.

location 4016H Is inlUalized
by BASIC with the address 01
the keyboard driver rouline. A
call to thll routine returnl with 0
in the A register II no key il
pressed, or the ASCII value of
the key II one Is pressed (like an
assembly language INKEYS
routine).

Load the routine into high

80 Microcomputlng. September 1980 • 11

,ZERO BYTE END or STRING

;DRG POR IU SYSTEII
;GET ADDIt 01" KEYBRD DRIVER
, ROUTINE MD 8UILD TWO
, CALL IIISTRUCTIONS III
; THIS CODE WITH IT
,HOW' PUT TtIt ADDRESS OF 'I'1tE
, tIITRY PT TO nlIS ROUTINE
, lIlT() TIlE IEYBOo\RD DCB

, TO RETURN TO DOS
TAPE WHILE IN BASIC. USE

, TO RETURN TO aASIC

27218

2/'119

USED ONCE AIID CAN BE OVERWRITT£H
'!lEMaRY SIZE1' PROTECTIONS STARTS
DATA STRUCTURES,

,USER STRINC, INITIIIlLLY
, 'RUN <ENTER)'
,END OF STJl.ING
,SIZE OF PREDEFJNED STRING
,ALLOCATE SPACE pOR REST
; OP USER-DE'INED STRING
;PORCE END OP STRING
,ONE-STl\O/(E pLAC, & 1 WHILE
I WE oUE SUBSTITUTING FOR A
, LONER-CASE CIlARACTER
,AJlDRESS OP CURREllT CIIAI'l
; 1M SUIlSTITUTE STRING

IIL,ONESTR
(UYORV),HL

'PRIm.'

•'ELSE'•'CRR$!'

•·DAT... ••• RIGHTS (.

•'FOIt'

•'COTe'

•'RND( •

•
• INPUT"•'REAC)'

•

••

I1Esall
HL, (KEYDRII)
(IEYORll,HL
j/(EYOJl21.HL

•

'RUN'

'",
S-USTIl.
USTLEN-USED

DEpl'I
DEpB
DEplt
DEPB
DEplt
DEFB
DEFIt
DEFB
DErlt
DErll
DErlt
DEPB
DEpl'I
DEFB

"'"DEFB

"'"DEFB
DEPI'I
DEPe

DEFB
DEpB

DEpl'I
DEFB
DEFB

""DEFS

"'"

BY ROWLAND AllCHER
FLIlfT RIOG£ 59
IIILLSBOROUGH, NC

'"co

"co

REV 2,2

INIT

,
,TABLE OP STRINGS TO SUBSTITUTE pOIt LONtlt-CAsE CNAI'lS.
,STRINGS AI'lE TERMINATED BY NULL It) BYTES. STRING
,LABELLED '1.10' IS SUBSTITUTED FOR 'SHIpT-A', 'LB'
,'OR ·SIUrT-B'. ETC. EXCEPT POIt 'L...·, LABELS
,ARE NOT REQUIRED, AND ARE ONLY INCLUDED rOR EASE III
,DETERIUNIIlC 'filE STRING TO BE SUllBrITUTED .rOR EACH LE'l'TER,,
"

,
, AIlOV! CODE IS otlLY
; APTER IT RUNS - SO
I WITH TNE 'OLLOWIIlG,
USTR

OSPLAC

USED

""

OSPrIt

,................................................•.......
,YOO MUST CIIOOS£ otlLY otlE or THE FOLLOWING TWO JUI'IP
,INSTRUCTIONS TO EXIT TIllS INITIALIZATION CODE •
,IF YOO oUt COIItG TO LOAD TIllS PROGRAM PROM DISI WllIL£
liN DOS, USt
, J' U2DH
,IP YOU oUt GOI NG TO LOo\D PROf!

Jp IAUH

,
,THE pOLLOWIliG INITIALUATIDN CODE IS pERFOMED ONLY
,WIl!:N nlIS ROUTINE IS LOADED AND RUN TIlE FIRS"f TII'IE.,

IEYDRV '" 411611 ,AI:lDRESS IN IEYBOo\RD DCB
, 01" DRIllER ROUTINE

SHIFT ." 38811I ; U881H) ,.,
" 'SIIIpT', '" IS PRESSED

"'" "" 1)),," ; PUT CIIAI'l IN A ON SCREEN

"" '" eCDII , 'CALL' OPeODE IIALUE
DEplEY "" 31 , • SHIpT-CLEAI'l' '"UDSIEY '0" " ,'RETURN USER-DEl' STRING'

; kEY & 'SHJPT-DOh'N AAIIOW'
USTLEN "" .. ,USER-DEPINED STRING LENCTIl

, OKESTIt - OKE STROlE IEYWORD ENTRY pROGRAI'I. INTeRCEPTS
, LONER-CASE CHARACTERS AIlD REPLACES 'I1IEI'I WITH
, KEYWOItD STItIliGS. ALSO ALLOWS 'I1IE UStR TO ASSICN A
, STRING OF UP TO U Bn£S TO 'SHII'T-OOh'N AAROW'.
, DEl'INITION OF TIllS STRINe;: IS INITIIIlTED MD
, TEMINATED BY 'SHlrT-CLEAI'l'.,,,,,,

..Ill
"121
"131
11141
1..51
'U6I
UI11
1..81
U191
Inll
lin.
11121
Il1l1
11141
IIlSl
11161
11111
11181
11191
1'211
11211
"22'
11231
11248
1125'
11261
11211
11281
lin.
11)11
'1311
1132'
IInl
.nu
'USI
IU6I
.U1I
11381
..391
'1411
'1411
'1421
1143.
IIH.
'145.
.. 461
11411
'1481
'1491
tis..
11511
11521
11531
11541
1155'
11561
11571
11581
11591
.1611
.1611
.162.
tin.
IIU'
11651
Itu.
.1611
1161'
11691
.1111
.1111
1172. L!I
1113.
11141 LC
.175.
11161 l.D
1117.
11781 LE
11791

'''" Lp'"111182. LG
.183.
11841 LH
.1851
.un LI
1187.
.U81 W.U,.

lEU 52
7E6D ID
lE6E II
IUS
II)B

lE61 CHUA

7EM ..
7EAB ..

4116

3881

n3A

"'"IIlP
lilA

1148

lE58
lE58 211I.1641
7£58 2242"
7£5£ 228171"

lEU 214171"
lE64 22)641

7EAE 51
7EB4 ..
lEB5 45
l£U II
lEIlA 43
lEBF ..
lECI H
1£C4 ..
7£C5 52
lECC ..
7ECD 46
7EDI II
lEDl 41
lED5 II
lED6 52
lEIlA ..
lEDB n
1££1 II
7EU 52
lEU ..

7EM: ....



It I key has bMn prlUid,l1l'
examined .. dilCl,I'lid ~,
Incl If It it • ID • 1M .Ipha

b.Ue code, the keywon:l substI
tution routine begins.

AU..~K.,

The lboft techniqui .llowl
.ntry 01 2tl8ASIC keywords with
I alng" keyatroka. and by ItMl1
will save. lot 01 typing. But
ffiIIny 8ASIC progrtml use the
lime expllSllon ewer .nd 0'l'Ir

ageJn; 11 would be convenient to
.,t. I phr...~and then re
call II with • ,Ingle keystroke.

To do thll, a key mUlt be
dltlne<! who.. aubstltutlon
....Iue Clin be chlnged c!yl'Iarni

cally. without h....lng to r...
umbl••nd reload tMi assembly
Iinguige routine. Thll future II
Uilly .ctOed by declaring one
key IS tMi "dilin. UHr string"
key. Ttlll routine uses SHIFTI
CLEAR. The'·subltitute usero.
lined string" key is the sIlifted
down~.

TIwM k-vt can be kJcI,ted In
lhe Input Itrum in the SlIM

w.y shUled alphabetic crwlc..
1111 Itl Inllreapted. Wh.n
SHiFT/CLEAR II pressed, a
START DEFINITION prompl II
printed on lhe acr....,. Each
char.et.r typed, up 10 64 en.r·
.cl...., II sa'tld In memory unlll
SHIFTlClEAA II hit again. Thll
terminates the definition at the
str1ng. END DEFINITION is wrtl·
ten on the screen.

Now when SHIFT plus lhe
doWn Irrow .ra prllHd, the
dellned string II returned. Table
t ~1veI I sumll'lllry of lhe ae
lions the lIIter routlnn will per.
lorm lor the rlngl 01 possible
keyboard Input..

The oMgln lhown in the PTo
gr.m Ustlog 01 ONESTR is lor.
16K machlne. Tabla 2 g'- t ....

ORO .... Iue to 1U~lItut.,IS well
.. thl Ipproprlate InlW" tD
ttMl MEMORY SIZE? prompt, lor
32K In(! 48K rT\8Chlnes.

AII.be1 lNIT you wlillinct I....
Inltlall2ltlon code, which mull
be executed once WMn ONE·
STR II loaded. Thll code r.
trllYlS the Icldrn. 01 the cur·
rent keybo.rd dri\l" roullnl
Irom the keyboard dl\llc:a con
1,01 blodt .ndalor.. tt Ift.lhe
CALL opcodea .t labels KEY·
OR1 and KEY0R2.

rnemotY, wtIef. It Clin be pro
lected from 8AS1C by 'MW.·
Ing lhe MEMORY SIZE? prompt
.pproptt.tely on 1I."up. WhIrl
h Is Ilrst run, h will gr.b the ad
drllS of the keybolrcl drt'Ier rou
line from location 4016H and
save It tor I.tlll' use. II then
.tores lhe addr.ss 01 Its own en
try point It 04016H, ao that8Wlf'l
toullne {In ROM or elsewhere)
whlc:h usee! to cIIi the keyboard
drtver direclly wll1 now call this
routine inltNO.

TtIe normal kl)'boud dmer il
called .. I IUbrOUlIn. 10 tMCl
lrom the keyboen::l. If no key II
pressed, the lubroutlne will
tetum a zero to the 'CClolR1Ulator
(regiltIII' A); in Ihi, caM we r.
turn to the eilier without ch.ng.
Ing I thing.

'SAVE PanlTElI TO STIIING
,SUlft'ITUTION MODI!: nuTS---
IINNER LOOP PINDS NULL
I END-O'-STUNG aYTES
,OUTER LOOP COUNTS llEYWOIU>S

,O!FIN! UStR STUNG?
,YES, GO 00 IT
,NOV£STING USEIt STt.ING?
,YES, STAAT SUlftlftlTlOII
,In ( LOWEIl-cASt A7
,VIS, ItETUKM U1fCIlAMGE:D
,In ( LOWU-cASE S • 17
,YIS, SUISTI'ttlTt
,NO, ItEt'URN l1llCIlAMGJ:o

,USER-DEPINED STRING?
, NO, IT' I II!YIIORO
IYtS, GO SAVE POIIn'!It 'l'Cl
I 5T'.ING ANO SET IIOOE; FLAG

,8tcOMES 'CALL GET-CIIAIt'
, IIIIU INITIALUA'tIOll' CODE
I PU'tS ADDItESS or IItYSOUO
, DltIVl1I ROUTJME IIUI
,CNAJtM:TER UTURNED I. A
,. "EANS 110 lEV PItESSED,
,so JUS'! RETURN TO CALLER

'BASE Of' SUllST-STl.UIG 'tk8LJ:
,SUITtACT ASCII!LOWER-cASE
, A) FJtOII In PItUSED
~SUO .) LOIIEII-<kSt A
, PJ.ESSED, !:HO S!AIICH
,ELS! A IIOLDS NUIIBER OP
I llEYWORD5 'l'Cl SlIP OVER TO
I PINO STRING TO SUBSTITUTE

,IP FLkGO, liE AIlE III ftE
,MIDOLE or A SUBSTlTU'tIOJI
,C(lI(TIIlUI: SUBSTI'rlJTION

J1.L,LA

"

(OSI"tIt) ,ilL

'.'

"UDSlEY
NI,IEYWItJI
IlL,USn
SRCMON

'IHun'
I
'LDlI'

•'ASCC'
I
'nIT'
I
'POlE'
I
'PEEl! '
I
'LEFTS!'
I
'UTURN'•'GOSU8'

•'TAil'
I
'USIIC'
•'STIUNGSC'
I
'IIID${'
I
'SET! '
I
'THEN'
I
'RESETI'
I

••

A, !OSFLAoGI

•Nl,SUllST

DEPUY
I,DEFJIIZ
UDSlltY
S, SUl\llOD

",
'"C,SUllllOD

.S,SACKON

•••A,tIlL)

"•
NS,NXt'C

DtPM

""'",~

""'",~

""'"Dt,"

""'"DUll
DUI
DEFII
DE,.
DEPII
DEPI
DEFII

""'""""DE,.
DEF.
DEn

"""""""""DEFB
DE'.
DEfll
DE'.
DE'lI
DE'"
DE,lI
DEPII
DEn

.,,,

PUSII

""U>

"

"""""'"""'"

"""U>
U>

''''o.
"

""."

,
,UY PIIlSSED WAS A LOWEIt-cASE LETTEIt. SIT POIItTEIt '10 FIRST
,CIIAllACTU or InwaRD TO SUBftITUn FOIl IT.,
ICEYWItD I.D

~.

,
,""IN,
ONtSTll LD

"""

,
tSTAlIT NEil SUBSTITUTION - St't OIFLAG • 1,
,SET POIIt'I'!It TO 51'JIIMC TO SUBSTITUTE,
suaMOo

.nll U
'''11
'''1' LL
.Ul.
• .,.. UI,.,5'
"'" LHII'"

'''" La..,,,
1111. LP
.1111
'111' LO
.111.
.1.41 LR
.1IS.
.116. LS
.1111
.1111 L't

'1'".UII LU
.UlI
'Ul. LV
.111.
I1U. LV
.115.
.1161 LJt
'1l1l
.UII LY
IU9I
'1111 LI
'1111
1111.
.1131
112..
.115.
11161
.1171
11211 ,
'1191 ,CALL IC)UIAL I.OO'tIIII TO on CHAItAoC'tD PJtOII IZ't8Qo\AIl
11111 ,
.1311 DE'B
lin. InDRI DEfW
.ll3.
'1341
'13S.
11361
8131.
81311
1139.

'U"'UII
.UlI
.UJI
I1U.
'US'
.146.
.UlI
'UII
.IU'
I1S11
.lSlI
.1SlI
1153.
115"
1155'
I1S6I
.lS7I
I1sn
I1S9I
'16"
'1611
I1U.
1161.
IlU,
.165.
11661
'1611
'1611
I1U'
.nll NU'C
.1111
.1111
.11J1
11'41
1175'
11161 •
'1171 JUD SEMCII - IlL ItA5 POllttER 'l'Cl DESIRED STUNG
.1111 ,
.179' SRCKDN LD
11'" SE'flIU) Ul

7fSl Fur
7f'S4 uu
7rSl flU
7r51 lU.
7rS'" n'l
nsc DI
nSD Fal
7rSP 3111
7rU C,

7ru ES
7'63 PU'"
lf6S 1"5
7f'n 116A7E
7rU UU

7f"C 11AE71
7rfif' D"l

lMI 11
7M22U.
7M. n
7PH 7E
7r" 13
7f77 87
ln8 UFB

lt1A 11"

7FH 3...,..7t
7,..", B7
n4a In.

nEl U
nED II
7UE 'C
1tU II
1tP) U
1tM II
7tP' U
7tf'C II
1tPll S'
7PI! II
7t1l S'
lt11 II
HIB .C
lt1£ II
H.p Sl
1FlS II
1F16 H
7nll II
7f'IC S4
7f'U ••
7f'n SS
7'1' ••
7'11 Sl
7UP II
7rJl 'D
7P3S ••
lPU S3
lP3" II
1F38 S4
1F3F II
7'41 Sl
7'46 II

7UD CD
7f'U ....

'P'C 21ioC7t
un lUI

7f'Si a7
1FSI CI



(OS'LAGI,A

"

r.O.IOllln
'UIIOAU Ml"HTS.

1l ..1J7
0121"181'lOL__S ......,

NIVfRSAL,m.
NTfRFACf

,.,-'.,.._"Ta..• _OIl __ •10101 _

1111_'••_._ '_WIllI'.......... """ _-.-,._"""" _AII.lolI
I:t.... - - • .!!1!!2;-.-.-...._ ~.-

"" _01 ... ao_ __....
OI_OI~ ___-_ n~ItOIe._

... -' ....._Coo .. _ ... ___11( ..... _--_lIlt"• ..-.___ ----. . ......._ ,.-

..""'01 _ ..........

ti=,:"l.j~ l3ua ,.
_110_'"'''' . $.IS,"'"",

'. r.....' Cor" ,,_....,.

rcr-.(""' _I_
,. ..- "" ...._.__Inl_ ·l<I1IoI-"' .

=-.~'"'k:"" """.._....-..,,""'.--._--_ ""'" _ 1lASIC__.S__ .........-,.-_1._............--....--.- ..._---_._.U"OI..-._OI.........
for 1.l1 tlf."

The .." , to your
hIlnIw :

_Illlllio.__
.......... 01 .. _ ...
_~. 1... _ •.' ••••..._---'":-::.:_ J;'--:::_.,._ ...._.--..,,-...-.,
~I''''.-''''·
_.
for'. lit t ......

---

SftIIlC IS

I END Ot CHONSG

,en CHARACTER taOlt SfRHlC
,It CHMACTER IS NULL (I)
,THEN PINISIl!.D
I tLU 'UT CHAR ON SCREEN
IPOINT AT NEIlT CHARACTER
lAND GO GET IT

,USTOa£ ilL

A SOISfI1'UTIDti'

,SAVIi ilL I
,Gn CUltItEHTl CIL\RACT£R
, 0' SUIISTI1'I.ITI01l STRING
,NULL DlD-O'-STRlIlC7
,IlO, ..oRE '!'O 00
,Yd, DID SUISTITUTIDN
'1llJIU' POI lftEIl '!'O NUT
, CHARACTEIl AND SAVt IT
,IlEST'ORE HL
,lltTURlI CHARACTER IN A

,SHI" DD'IlESSED7
, {DtrUlt ON 'SIllrT-CL~'1

,n.. , Dt'INt IT
'ND, U;T\lItN 'CLII!:M'
,SET ,UCS '011 CALLER
,UTVJI. CHAR IN A

,SAVI: CALLER'S IIC
,SAVII!: CALLER'S HL
,PUT 'RC»iIPI' tOR STMT or
, UStR STRHlC DEtlNITION
,POINTER TO UStR STRING MEA
, ..... Il SUE or USER STRING
,SAVt ooR HL
I SAVE ooR IIC
'BECOMES 'CALL Ott-CHAR'
lAIlDR 0' KEY DRIVtJI IIERE
: IlESTOIlE OUR IC
,IlES!OflE OUR ilL
,IS A IlOIl-SrJlO7
'LOOP UMTIL In paUSED
'DID DErUUTIOM?
,~ £MO DEPINITION CHAR
,SIIIrT lEY PRUSED7
,~ lERO It IT IS
InS, £MD DEPINITION
'IlEST'ORE A
,ADD CIIM TO USER STIIING
,IllJMP POINTER TO USER STRIIlC
:ECHO Igy PRtsSED
IUPEAT IP MAX STRING
, Lf2fG'ftl NOT YET !ItCEEDED
,PlIT MULL END-O'-STRINe
I KARJER ArTER UStR STRING
"lIT oot 'DID 0' DE" fiSC
IALSO LEAVES' IN A
lllESTOllE CALLER'S ilL
,USTOJU: CALLER'S IlC
lAND JItI'UIIN TO CALLER

,CAIIRIAGt RII!:1VJIN
STRING, '

100 0' STItTDf"
,CIaMIAGI> RETVRM

D£PlNITION'

AT IILI 0It SCUDI.
IY A I IYT!..

"IIL,JOIIPrR'
A, {ILl

•NI,IlOTDlD
(OS'LAG) ,A

"(OSP'I'R) ,HL

"

A, (HL)

••
'"'""'UTSTR

'"'"IIL,STaTDt
PUTSTII.
NL,USTR
B, US'l'LEN

'"'""'''•
'"'"•S,GE'I'C
oUln
IIl,MTEMO'
A, (SIII"l

•
NI,tIIloott
A,DE'IEY
(ilL) ,A

"'"'""'"•(HLI,A
IIL,tNONSG"",.,.
"'"

Ot usn STIlIIIG

A,ISII"1

•IS,Dtr
A,Dtrln

•

IIESSAGES,
DtPII .01
D£", 'OE'IN!.
DtPII lOll
Dtn I
DEra lOll
Dt,," 'DID
OEPa '011
OEPa •
DID IMIT

...
O.",
"'''n.:

"

~IST PUSH......o.
"...

IlOTI:HD INC...
""UT

£NODtt lOR......
"'''..,..,
UT

,
Dtr PUSH

'""...
"'"""GETC PUSH
PUSH
DEtl

J£YDIU Dt",..,..,
DO

"e,
"...o.
"...

HTEND' LD
n.:
"'''"'".

,
IDErlNITION,
OE'IN!: LD

DO

"...
DO
UT

,
:IAAItCI IIEIlE WII£1Il liE M£ DOING

.UlI 12141

.2.11
'UJ'
11421 12121 .22.1 12251
.2241
.23J1
121t1 12291
11511
IU"
"J1I

,
: POTS,.. I PUT STIU IIG
, n""IIU.1'tD,
PUTS'n

,
,tRCll'tPT
rn=>

CALL ..CD .ntl
DE' 7tAI '21"
DtPINt "" IlU'
DEUEY Ill' .12..
£NOOE' 7reA I2JlI
ENONSG 7PEt 1251.
Gn'C 7'AD 1212'
1111'1 11:51 Ill"
ItTORl 'ttl> '132.
IETDR2 7tl' .215.

nt! 32M7! lUll
nat " UUI

11Ili
11..1
IUSI

7,U !.S lun
7'" 2AN:.7t IU7I
7'" 71!: 11111
7'''' 17 11191
7'81 2113 lUll
7PeD JUl7t lUll
7UI 2J 11921
7'91 nAC7t .uJI
nu El I1UI
7US C9 IUSI

lun
11971
11981

7'" JAlUI 11"1
7U' 17 12.11
7'''' 2114 lUll
7'te JU, '2121
un .7 l2.lI
Utr ct .2141

U.S.
7'AI e, 12KI

"'" " 12111

"" UDO, 1218.
7'AS CDDS1' 12"1
7'A' 2UA7E 121..
7PAB UU lUll
7'AIl ES 12121
7'U CS IUJI
nAP CD 12141
lP1..... I2IS'
lPB2 Cl 121n
7PIIJ El 12171
7PB4 17 12111
7PBS un 12191
7'117 '£1' U211
7PBt 2"1 Inll
UIII nlln 12221
7'IE 17 U2J'
7PB' 211' .2241
7FCI In, '22S1
7PCJ 77 U2n
7PC4 2J '2271
7PCS CDJAIJ .2281
lPCa un .2291

• 2JII

"''' " 12J1I,,,,,
" l232a

'",e 21E,7, UJJI,"', CDOS7P I2JU

"''' " UJSI

"''' el I2J6I

"''' e. '237.
1231.
l239a
1241'
1241.

7'DS " 12421

"''' " unl
7'07 e. I2U.
no. COJAS3 a24S1
nOB " 12UI
me 18n 12471

12"1
I2UI

"''' " US..
7m, U USII
7,m .0 usn
7,U .. USJ'
7'E' .0 I2S4'
nPl 4S I2SS1
UPE 10 I2S6I
7rr, II I2S7I
7£SI US8I..... ...., """"

-_ .._--........-



HARDWARE- TRS-80 - HARDWARE

MICRO MICRO
SPEED BEEP

ONLY ,~

".CltAGI! SU, INCLuDES, ZI "O"E
..' CI.L 00...... p' , ........"'." ""... .. " ........" " ..
.... """ft <n mo'. , """'''''
wi" .. ' " _' , A","" ,..
, ... , ...."''''.. ,,_ " .._ ........0 ...'-

ONlV '~_M

ONLY '".95

-11 11"~"""~I~-"I' '" "I" ::. ... -
-I ' .. ' .. '.. , . . ,

-J 1\ IIlII!IIlII~J!I!I~
.. " "

,. CKAGE I£VE.. INCLUOU.••co<•
0 010 '.1 - 2 .." , •••, _.
...... ,n < - ..
........... P , FAS' In _on tl
Loo'" '''' "", '0"" .",,'
F"'H, nu; <lR 'C5. "'••, ""'0'"
.M " , ~ U'l(EO

=''::::'' ;...t,:,,:::-......;.":" ~.';J
....... ,.. 0,.., '''' _ ..." _,,, '0
__ , "'''' ''''' ,.. 0<""
_,ft , ""'..... '"0-1. >.0_
.....n, .. ' "..." ,. "' " """""
"'0,,",' .._.' V.......U '

~.::.'':..:,,:: t~:;~~n~~':"n=~.~,':':
,.R5-IO' • W"LL 5t.U, - """ ...., UO_OOOIft'Q __ ,
t , 0 ' 0' 'ft" , _
50_.. ' , , ,,0<" ...., "

P...CK...GE FOUR INCLUDES 1.'''1,."'.Z_I n_""'_ ......__
'..II .._ ' 0... ..... _'.,_, _
_.", " ,,".. .",__• v ... _ ...
y , """'" ... , ...... ,...._- _.

, ", "''''''''' ••n Ole " ...........
<n , ........ ' w.,<n II ......, • S'.CE
LAHOE" Tn.. M' ._.. , ""'""'"
.." .._ l"Ck , , ......... .... - , ' ...
..........., I1 y_ •
IUlllo" " _ .. ,".......
'-" 8.. , , c ",.'., ,n" ..'....._ n, ' ••0_." 0' ""," ....
""'.. c ".., _. "oc" or ,,,'
......."' _ .. Q""," , .., ""'"In ,, __••• t .. l O ..

..".. , --, <" .
.....~ .....u "'_._ " ....,..01".." S, , _ ••,~. '." ~ ..,,".... • tlu' lKI.. ' ""_.h'y '0___' ...0.0. "UHU" •

."". Of '_'" ,_" ........- .... _,_ .......... _, '0'" on "
.. _ .. -II...." ""_"' .. ,. _"..
, _ ... ""'''_ , ,u ....
mo" .." ..,,' ~o<,,,..,, 0. , ' F"u
....n«"

ONLY lS.ft compllu

EASIL Y CONTROLLED FROM
BASIC:

OUT 255.4 '" on
OUT 255.0· 011

MICRO·BEEP m,kl g1""'" mo.,
...... n _II .. 1>'0.....11 .......1 sound
OUHlUl 'or P1ol.SllOmll lOIlIlltQl.

'IOnt!

Wook. w"11 Any M....el I TRS·80

SomPle hOOk ..p Jull pl ..g CISl'ltl.
••mole leck tnlO un,'

ONLY , ..15

P...CIl..GE THRU INCLUDE'. I'OE·
...... _ ............m .."._._,......_,.,_U .. , __
•__.., v 5.10 ' .... """n.
.. n.mo .. , , """"' " ._ ,...
...," II ,. 1000_0 ••dC ' '
nou tH <h.. ' tH' •
ELlct .. ,c t,1T ' .
• ..... _ .. n _u n. "'u'o w ...
... mo _ " ..'" ..
..._ , ~•• o c·
'-'C .AnLI ' 5~ ' ..
_ p .... " , < ~o, , "
""P d' ...,.. < , on' ,
•..... 0 '" c _ ••",. ,........... """"'" ..",'" .."._' ."".._, .... ,,_, .WO.O .....H'"cO".,," _, ,...._._., _ .. ..-...- ............,",,_ '-.' ''''''''''
v ....·.. _. '0. '0"''' , '0........ ' •
.,.. Ca HO 81".. ,•• "''''''''''
"""". A ' ,,, __ "m ..
.FIlS '_ ...- ......

''''CK...aE TWO INC~UDU: CHEC"·E","" "",,,"y' A.-........._.m....., _ ....y_. b_, ..
_II " u,e. ,_ " .......dO '"',n" _ .... _ O'I<k. ,.,,_

..,_ , -- , '. y ............ n"on. ,_,"'.. _ I'O"'E"
'''CE .... <_",.. "'"' P.y<n_.,_"., _ '" , ,.0- a'_.
Coo ..- lAS· ' '"a
........"'.. C_".., '...... '''''' __,,_, ._ '01"', 0 ..., ,,0<:''''' '"
• "", SOM......""" ......, """<n' (l'l ..., S
c.o," """1.' ~"c"'c - ,..11 ,..."._",., • ,,,, , '.." an" ......."', ,n , ."" ~
",_, • ,.., _ , 0 ,
__...... no '" , T OLI: ·
'. "T ' y_'_, "', ...
,"'_ 11 ""' _". ""'. , ,.
..."•• ,,"' ,.. y , 'n......n.., ...... "'.,_ '_"_,,, .,," ,_n" ( 0« , "
_'1' WO"D 'C LE _ ' .......-.. ,... ,_ _."""_ .... In,,"" • _ .. ,,, , <_",..
....... , ",-,...., y. , <-"",
"' ",. -'•• , _.' 'n<k ...
......t •·

Ul9ade your '·.IOw·' TRS.so 10'
SUPER FAST MACHINE!! l2 66
MHZ' O....r 50% FASTER1 Some ot
'helu,u'"

Au'o lu,n-oll 00""11 nntlle Or
dllk Keen (Til" mun, NO 101'
Pr09''''''' EVER!' (Turns beck on
.."o",,"e'lly .ooH MANUA.L ('On.

Hoi 1Ur1,'''''y be , ..,ne<! on 0< oil
.1 ,",v "me YI1 e-Yln du"''IlI
Pr09',m ..ee.. I,,,,,1I KeyboM,d
,,1d,CI'oo 1.gIII ··b1,nh·· ...!>en "".
aO-$l>Hd '. on. SlOPS bh ... k.ng
.....en 0111 0",,'1 _it 10' SARCON
II o. any 01M< p'09'.mll! Come.....,h eltSy 10 10110......WucltO....
(Some solde<,ng ,equ"ed • OR ..k.
10 your IoCII coml>l.lIe. sto<e 00
TV Apph.nce ee...e, '0' quock
,.....11.""" 1510m'....,es".Wo,~.
.... '11 any model. TRS·SO

ONL Y 2...5 comp....ONL y ,~.ts

P...CIl...OE fiVE 'NCLUDES 5UO'Il:"
HO ..U CE ...... y ' " ,"II h~.•, "'" ,'''.IO''~' I '..... '"''
_""'"'" "'. .. ' "" ,. I..._ , UOO _ , ....
............... , 0' ,n "" _ 1ft ' " ••'

"".P' b.." 0' ' , , .
"'...... 'n" " Q' , ' ",••
~_ .." ..., , , , 01 , "--' '"
........ <_ ' U _uU , ...
__ , d' , ,_,oo
_ ' 0 _ ..

.... -"'. , < , '''' "T'" "'""0 h " "."'''''..' .. ,' ' 0' ..,,' ' ,,,-" ."" .._ , ,..
"'''OE•• ""LU" v ..... _ '- , , -
...,"..... to , , _ ,n..
..<."", ._'" _, , ,__ In'O
, p,.,,_ _"••m on
" ,.. "''''0' , _ "oc, ..
......... n" _" Loo,e .""_ _ ,
""'''.' , .. IOC' , "..-. '_<''''''
.... <...'..n..... .... 2 ...... of '0
....... " ,".. ' '''__ • 5U 'H.
I" S....... , ... _ .. , m••"'lH
'0'" _"". F." ..,' ...
'.... ..._ " """'" ,~.. t",-.-.'

FREE Posllge Ind Handling
0..... l..qui"n 1... ,1ed

TRS·80 IS A REGISTERED TRADEMARI( OF TANDy CORP.

Visa
24 HOUR (7 daysl HOTLINE

(602) 886·5880
(c.o.o.n ..",)

Same Day Shipment on Bank Cards.
Money Orders & C.O.D.

AU Tape p,ograms ReqUire a Mllllmum 01 16K Level 2
Packages Available on Oi~keHe 132K Svueml $4.25 Elllla

3 or More Packages Get 10% Discount

Master
Charge

".

5lMUTEK
P.0.8011 13687
Tucson. AZ 85732

EllcePlion.1 Products lhrough Research & Imagination

Send Check, Money Order Of Bank Ca,d No. orders 10:

80 • 80 MlcrOCDmpuling. Seplember 1980



COMPUTER IUIiINUS SYSTEMS

329 s. H'lIhl,ntl .....~nue
~ombJftl. llI,nO'$ (312) 1I32·13'"_..._~h__'_~__

.,_... _ ... •.__....... _ ...._ ,...c"'_...
...----_ ...-......_ .... ._c....._.__...--. ,,---,..__ ..._....._...,-_.....
, ,_ .... ,,-,-,.._.- ..__..'-._- -,-,-_ ..._~ ......--~ ..._-",....._......._..._..._..........-_,--,-_...,--_._-~ ..,~_ ..
.........__._.._- ....... '--_.,._--._- _.."._-,-

- _---_.-.-,0<-J, _

----.....~_ _.".' _h .._.._.......~__..- __......_" ~ ~..-...__._ _- --_.__..,..... ..__.''''_'''' _.._._01_....-----_._,"'--,-._-, ....._--_.....,-_..._.._....- '-'--._--~_ _~_ ..-
._-~ , ..... ,..
::::-~...":.- -..-_"-_-'- ~ I-... 312 ...

code II no longer needed. The
answerllO the MEMORY SIZE?
prompt .re given In Table 2 end
reflect thll feuse of sp.ce.

At label USTR allocate 64
bytes lor the user-dellned Itrlng
.nd gl". It .n lnmal value of
RUN. Un III redellned. thIs will
run. BASIC progflm by typing
SHIFT/down arrow. This may be

Ct\e.f'Igt(I to any other Inltl.1
y.llHI you Ilk., end the code at
label REST wltl allocate the r.
malnder 01 the &4-byte buller. A

lero byte .fter the string serves
as lhe Itrlng lermln.tor.

Beginning .t I.bel LA the
table of strlngl to be substltut·
ed for the Iowerc.se letters are
lilted. Ex.cept lor LA, the I.bela
Ire Included strictly for conve
nience In (Setermlnlng Which
keyword gets substituted for
which letter; they .re 001 needed
by the code.

Thilia where you w~ld sub
stl!ute.asembly language mne
monica, P.ac.1 keywords or

anything else you would like to since a listing appears normal.

UYDRV 4116 IIH. 11291 1134. type with one key stroke. If you Including PRINT@ as a one-

UTWRO 7r6C .16.1 IU71 do mike substitutions which stroke entry avoids the problem.
CA ".. 11711 11641 c.use Ihe length of the progr.m ONESTR Is the m.in entry
u 7ZBS 11721
<C "M 1"41 to change, be sure to ch.nge the polnlto the program, and this Is.. 7ZCI ..,61 program origin so II will III In where conlrol is tr.nsferred

" 7ZCS • ., 81
your machine! Adjust your an· whenever keyboard Bntry Is rlt·

" "0> "'"'" nOI 1182. swer to the MEMORY SIZE? quested. The OS FLAG Is tesled

" "" "'41 prompt In th's case to protect to see If the routine Is In the mid·

" ,,~ "'61
W 7£E2 11881 the new size 01 the program. die 01. keyword substllullon.ll

" 7££7 '''" Ag.ln•• zero bYte at the end of so, it branches to SUBST and

"" 7EEE "'2'
eA 7£n 1"41 each string In the table serves contlnues wllh the subslitutlon.

" 7£1"8 11961 as a terminator. Otherwise, the routine whoseco "'. "'" address was In the keyboard
" 7r12 II'"... 71"18 lun Selecting Keywordl deylce control block before

" 7r11' Illn Ichose oot to Include.n Itfltry ONESTR w.s loaded Is c.lled

" 7r16 11.61
eT 71"1C '1''' for PRINT. which Is certainly a for keyboard Input. II flO key has
co 7r21 111'1 commonly used BASIC key· been pressed, It returns 10 the
'" "'27 11121
e. 7nl IlUI word. The Level II BASIC hand· calier.11 a key has been pressed,

" 71"36 .1161 book explains that a question a decision is made about theeT 71"38 11181

" 71"41 11211 marX Is a bullt·ln abbreviation nextaclion to take. based on the
llOT£HD 71"91 IlU. lUll for PRINT. key's ASCII value (as shown In
NTEHDI' "''' .2261 12211

'"'' "'75 11"1 In3. 11751 I (Sid choose to Include Table 1).
ONESTR 7r47 11251 IU31 PRINTO as a keyword. even II the keyboard Input Is a
OSI'LAC nAB liS" 11251 lUll 11911
OSPTR 7UC 11611 1179' U871 11931 though typing ?O works as well lowercase leiter. the OS Ilag Is
'"TO 133A 11181 12281 12451 and Is almost as easy. The sel on. Search the keyword t.ble
PlJ1'STR "'os nUl 12191 I2lU 1241. reasoning behind this II thai 0 sequentially to lind the st.rt 01
""" 7E61' 11541
,&TOW 7"1" 11811 • nd SHIFT 0 .ppeer the Slme the keyword to lubslUute•
SHIn 388. 11161 11"1 122211 on the screen, but SHIFT 10 The number 01 keywords toBRCHDH "'7C 11191 1l5n 11681
B'l'R'lDr 71'0E 12511 12181 doesn't woft( al • PRINT quail· Iklp Is calculated from the
StJBIIOO 71"62 11551 11451 lUll' fler. It'a • nllty bug to catch ASCII v.lue 01 thelowerclSe let·...... 71"85 11861 11271
UDSUY lilA 11211 .1441 11561
USED illS .153. IISU
USTLEN I'" '123. IISU '2U.
"TO 7EU lUll lUll 11581 12111

ChooM an Inltl'UcUon

Choose one 01 two Instruc
lions, depending on whelher
you will be ~Ing ONESTR
Irom lapeor dllk.lf you will toad
ONESTR from disk, y~ mult
UII JP .402DH 10 return to TRs.
OOS or NEWOOS. If you will be
loading from lape wIth lhe SYS
TEM commend In BASIC, use a

JP 1A19H to return to BASIC.

Not. th.t the Ip'CI laken up
by thla Inttl.IIzaUon code c.n be
reuNd al1er " la run. Iince the

Level II BASIC, TRSDOS 2.1,
2.2 and NEWDOS .11 use differ·
ent keytloarcl driwtra. By picking
up the .ddress they have 81
reacty put In the deVice control
block, It II POSllble to reap the
benelill (debounce, etc.) of
t~ drl.....s .nd the benefits of
ONESTR at the ume time. The
addr.a 01 label ONESTR Is In
It.lled In the deVIce COl'llrOI
bloctl so that It Is c.lled In the
Mure for keyboard Input.

"_~__/H~ns 80 Mic,ocompuling, S.pl.mbe, 1980 • 81



ler re.d Irom lhe keyboard,
minus the ASCII ....Iue of lower·
caH .. SInce each keyword Is
terminated by a zero byte, start
at the head 01 the table and
check each character. Continue
until you pass as many zero
byt8l!l as tile number 01 key·
words you are supposed to skip.

Don't moan .nd grNln about
the lnelflclency 01 a sequential
search-It's easy to bulld an In·
dex lor the address table and to
put It Into the routine so that the
approprlata address may be
computed.

To do tnls, use a DEFW
paeude ell Instruction IO!" each
label whose address Is Included
In the lollowlng tabla:

The ollset Into the table lor a
~ letter, My b, Is 2 •
(ASCll{b)-ASCIl(a)). The lactor 01
2 Is used becaUM 01 the two

bytas each entry takes. Load Iha
HL register pair with the con·
tents of thlalociltlon and you've
got the addr8lS 01 the Ilrst letter
01 the keyword.

Why not use this technique,
then, Insteed 01 the seqlHlntlel
search? Because the address
tabla I.kes up space. And al·
though It does give laster re
sults, the dillerence Isn'l nollce
able at the keyboard.

TMt thlShItt Key

Thacode allha label DEFINE
la executed when the CLEAR
key la pressed. Since the key·
board driver routlflll returns the
same value whether CLEAR la
pressed alone or shilled. a lesl
must be done to verify thai tha
SHIFT key lalndlcated. Location
3880H conlalns a 1 II SHIFT Is
pressed, and a 0 otherwise.
Checking 3880H delermlnes
whelher to slart user string
lSellnltlon, which Is Irlggered by
SHIFT/CLEAR.

Anumlng SHIFT/CLEAR was
prened, the program typas

DEFINE STRING: on lha scraen
and walts lor Input. Each key
pressed Is tested to sea 11 It Is
SHIFT/CLEAR, which ends the
dellnltlon. II not, It 15 added to
the user string buller at USTR.

II 64 char.clers ate typed
without. SHIFT/CLEAR, then
lSellnltlon mode Isautomallcally
termlnaled. User string dellnl·
tlon ends by returning a zero 10
the caller, Indicaling Ihat no key
was pressed. Thus the entire
proceuls In...lsible to the c.lls.
This procen can be used with
.ny program (BASIC, etc.) re
questing keyboard Input.

Note that most 01 the Level n
BASIC string Input edl1lng Is not
Implemented. The back aHOW
will delele a character, but
SHIFT plus Ihe bf,ck aHOW will
not delete the whole line.

Anotherdealgn trade-ollis re
nectad here. The ROM routlr'18S
lor string Inpul ediling could
have bean used, but they Ilfml·
nata Input when BREAK or
ENTER ate pr8lsed. The ap
proach takan .Ilows enllre c0m

mands to be typed wllh one key-

slroka, Including ENTER al Iha
end ollhe command.

Running ONESTR

II you are loading from disk,
fun ONESTR Irom tha 005
READY prompt. You can lest it
at this poinl by typing shilled
lattars; keywolds Sl'lould ap
peal.

Wi1h eithel' disk or lape. bring
BASIC up, answlfing MEMORY
SIZE? as shown in Table 2. Disk
users should be In business at
Ihis point.

Tape US81'S should enl8f Ihe
SYSTEM command. and toad
the object tape. Once loaded.
run Ihe plogram by hitting
ENTER.

Table 3 is a handy listing ot
the keys 10 prass for eacl'l key·
word. Cut it 01,11 and tape il 10

your monllor for quick reference
wtllleyou ara getting used to Ihe
system.

Now it's time to find lhose
back issues of 80 MicrocomlW"
I"g and start anjoylng all the
progl8ms that you wara 100 lazy
lolype.•

200 NS MEMORY!!

$(1-91
5.00

24.00
>050

$149.00

24.50
27.00

".0 MHZ
$(1-9)
15.00
11.00
11.00
37.00
45.00

ZSO-CPU
Zso-PtO
ZIl().CTC
ZIl().OMA
Z80-SIO
MISC.
12" Video Monilor BAW

High speed 4116 RAMS lOr M8Jl:imum
Reliability from your TRS·80·.

SET OF 8 FOR $57
OTHEA AAMS
2114UC81KX445ONS
4118N-4 11( II 8 250 NS
41l)4N·4 41( II 1 250 NS

PROMS
27161-1221< II 8 650 NS
2716T-8 2K 118 450 NS
Z80 PARTS 2.5 MHZ

$1(1-9)
11.00
8.50
850

29.00
3750

INTRODUCING THE XTD·TRS INTERFACE CARO
FOR THE STO BUS

TN, ca'cl pe,mll'cli'ecl connection between tt>a TRs-eo' and It>a 5TO BUS ''{Item The
TRs-eo· can e'<'llfl be used ...claoelopmenl,ystem lor Z-80STO BUS. OC Mic1'OSySlemi
clill"but•• lull line 01 5TO BUS producte!tom. numl)&f 01 m.,,,1Kh"erI inducllng
"""lei<. XireK. Intelligence Syllem,.ncl Spu'''".

E·X·P·A·N·D

YOUR
TRS-80·

S2IlIl '"Cf'IJJf\,W,"PROM
UII!i '"Cl'U/lW.O/PAOLI

• 0yft ",1lAIoI
$25G _ ,10
.~~

• OIA e.-.o.o-
• o,...z.to.t.sw5lIllIlf....... _ ......

$2fIO _'/O'236 _
,tile f'IIOtoO _

1225 e-- PfIOM/UAAl· .n""' __
"» %O.,ler Inqu/r!e. Welcomel

I 'Micro .-:lb

SyStems p.o. BOX 401326
GARLAND, TEXAS 75640

(214) 343-1282
ASk lor our complete catalogue/

OFF THE SHELF STO BUS PROOUCTS
.........u..UNOW:

loIOK..c.ul
~.~

MOHlIU", v.ll
"'dll-PlO
"'Oll·.o.,o "'0,'2
MOll-o..o. .."
~.

1I0ll.-""
~.~

"'Oll·SV'·'_.
"'O.·EPIIOMIU""'T
-~.POWUl Slo"t'\.~

Xl1.. XTD·TRS InterlKe C.rd

$2.60 Includes: DOl·80 ROM

DDT·IO
'OM
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1;\ RONDURE COMPANY n.?'':.... :~~·. '~m the computer roomI~ "-," 114 '1004611

..,

USED
POWER
SUPl'LY
$15.00

Mull," 1100
Spille .. 00

I"' ••. :0'-'",,,
, \I II' ""'1>
, ... I' ! " ....

USED
OMNITEK

II n
$90.00 Sale

USED FANS

NEW
POWER
SUPPLY
S25.00
s.... II 3 jl,,,,.

IZV."A .
l:t.... I' J /,,, .

540.00
lWII"""~11

$19'0

Modem
pickup

ASC"

WE HAVE FLAT.pACK
ACOUSTIC

MiCRO SWITCH KEYBOARD
USCD NT LOOtotS 11(1'1" NICC

~(-. , - .-
· '2L

........_.-. ......
·.IU·~·-sm .....·t<•
••c~....... --.,.....--"" ,...--.__.,,,«1

(usedl

+good ""Of~"'9 conclltlonl

Pin feed-g" paper

NEW
POWER SUPPLY

(ACOC 8f1IndI
Model 1 22V. I~ S20 00
MCKJeI:l 15V 24a SJO 00

SPECIAL GE TERMINET
300 PRINTERPrint8f for your

Microcomputer

Will run on ser-ial RS232 port of
most micros Indueling Tn5-80. 1450.00

()N)fll NO ""0"
WlI · _""' _ c... ,...._ ...__ ,_.-.....
_v.. "".l.OGOII _~ ......_-..__'Towo l __ ....... _ ..-_........-'-.--.-."

Features

Ask about our S-Inch Drives & Software
16444 S Broadway
Gardena CA 90248
(2'3) 327-1010

!teO ...~ <; _ , ....._..PI..

ATCHLESS
YSTEMS

• 112.'11I ClI"- a ~Pt.I 80·00"110"11I NiO<'oo<'l" TP'mlpUI
• 'OCl'liI~o...,OI-c", H.q~""·""'r l00 .....IoonC~"'"
Pt,O'l~~lt.

• s.todM r_ .....·.tIM '0<"" W,cr1I\ .~- 9.50
• Dol.otIIIt~O-~ eoN C_. _ lo->e
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HARDWARE

More versatile than a line printer.

Teletype Interface

o 01010011 1l

.1." bll J IIOP !;lilt

All the timing, data bits and
starUstop bits are manipulated
by the software (Program Ust·
ing), which receives characters
by Interrupting the normal now
01 110. This 110 in the TRS-80 Is
handled by ROM driver routines
which are pointed to by vectors
in RAM. By placing our own rou·
line addresses in Ihese vectors
we can handle I/O as we like.
The vectors are at these loca·
tions;

left hooked·up to the computer,
even when Ihe TTY Is not In use.

Input to Ihe TTY driver section
comes from the casselle output
port. This part of the circuli
receives pulses determined by
the soHware, then stretches
them to Ihe required pulse
width, which In a 110 baud sys·
tern Is 9.09 ms.

A description 01 an ASCII
character output shows hOw
things happen. Suppose we
wish to output to the TTY the let·
ter J, which is 0100 1010 In
binary. This is odd parity, so to
make it even. the sottware adds
a bit, and it now appears as 1100
1010. Before this is output, we
need a zero start bit which Indl·
cates to the TTY that a byte 101·
lows. Now bits 0-7 of the byte
are output, followed by two stop
bits. The final output is a string
of bits as follows:

••

TO T.$·'O tAU 01.
,.," 41

O.l·inch matrix. board In Fig. 2.
To avoid opening up the

TRs.80, all signals are carried to
the unit via DIN plugs Irom the
video and clsselle sockets.
These signals are tapped olf In
the Interlace and made avail·
able again through DIN sockets
at the rear. Fig. 3 shows this ar·
rangemant.

The only dll1lculty Is that the
TRS-80 cassette DIN plug Is a
non·standard plastic type and
will not mate wllh tha standard
DIN sockelln the Interlace. The
simplest ex.pedienl is to remove
this plug and replace it with a
normal DIN type. The I/O to the
TTY is via only three contacls of
a 25-way socket. This provides a
tidy, compact unit which may be

Fig. I.

The following Is a 110 baud
version, but a few simple ad·
justments will allow 110 al other

speeds.

Ch••p Hlrd Copy

This design provides cheap,
high Quallly hard copy.

In this Interface, hardware
and software work in conJunc
tion: however, the bulk at the
work rests with the soltware, al·
lowing a greater degree 01 fled·
bility.

The hardware consists 01 a
556 dual timer LC. and one
medium gain NPN transistor,
which draw their minimal power
Irom the TRs.80 video socket,
pin 1. The circuit Is shown In Fig.
1, and a suitable layout on

fO TTy,.,....

.., ,
., ." r uo-." Ie ~ .to_" .".w. .. ,0<". ..

" ~ l--L
, ..-, .., "
,

~.
,

,,>---l ".

,,'<: • <.! m, " ..".... "..,.IU~ · "."....
f---. ..,

• " .....
••0_ • ,

"
, • "'"..' OJ.'

" "0 ....

"
0.0'

0'.'
.,

"

cu. 0"._'U·
1.'.01

Jake Commender
Shadow Lane, Apt. 2
Peterborough, NH 03458

ThiS article describes how 10
build and use a simple tele

type (TTY) Inlerlace to work with
II TAS-ao (Levell! and up), By In·
terrupting the normal TRS-80 in·

pul/output drivel software, we
can: output line print commands
(including LUSTS) to the TTY.
have a keyed option 10 direct
screen print commands simul
taneously to the video and ny,
Input characters 10 the comput·
er trom the ny.
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Fig. 2.

1 Jl------9----':-'1- "' ..... locon, ..

~.o ou' ....

Fig. 4.

, '" "H.!. f--:-i..:..J,1,0'011<1'

h--t1-N+-J' ,, , i
,I i 0,0,1:' :, , , , , ,

the TTY, checks to see II the
character Is either an up arrow
or a shltl C. If It is a stlUt @,the
routine dlsabtes ltsalf from any
further screen-Io-TTY oytput; II
il is an up arrow, lhe OYtput is
enabted. Keying or printing
these characters allows this op
lion to be switched on or 011.

The keyboard Input Irom the
TTY Is hendled by the otner half
of the 556. which triggers an
unSl8ble pulse. When the TTY
OYlputs zero bits, the 556 chops
the voll8ge Into pulses that can
be detected when Input through
the cassette port.

If the voltage wasn't chopped,
then there woyld be no way 01
knowing whether consecullve
bits were zeros or ones. The cas·

Fig. 3.

n ..... T" fOCO..

and the TTY hooked up, the
simplest way to adjust preset
VRl is to line print an unbroken
string 01 U·. These two charac·
ters have bit patterns of
01010101 and 10101010, which
are Ideal for testing.

VRl should then be adjusted
lor a mid position Ihat prints the
siring with no errors. To In·
crease the baud rale to 300, the
time constants al NBIT and WT
are altered 10218 and 652, r&
spectlvely. VRl is than adjusted
as above to gIve a 3.33 ms.
pulse. Other baud rates can be
accommodated In Ihe same
way.

To perform LPRtNTS and
LUSTS, the line print vector at
18422 is replaced with the ad·
dress of the TTY driver routine
described above. To get the~
lion of screen print 10 TTY, the
vector al 16414 Is Ihen pointed
at the routine SPRINT. This rou·
tine always prints on the screen
Ilrst, and, belore OYlpulllng 10

.'0l0 J

............. -=====!=====:;;;;;l~ ....0l0 ....~... // OU"...,.-;;>

Adjuallng VR1

When the software is loaded

9.09 ms. (delermlned by lime
constant R5NA11C3) salislying
the requirement of the TTY. To
output a one, the routine is
merely ignored lor 9.09 ms., as
the 556 reverts I,om a zero alter
its Iime-conslanl has expired.
The rest altha routine shifts the
character and tests each bit to
see II 8 zero Of one Is required.

~... If"Yr •• ..
---0-, "' " " ,

L · )~ c: n· vUllO., , .
· '1."

"-

· ....IL
..

~ u'0 ,"

cono".

l&OOll.7_~a_
16<1•• ~__"'~

1&422. 3_~...__

The heart of the TTY output
sollware is the routine called
OUT, which is called every time
a lero bit Is to be OUIPlJI. This
issues a posilive-going pulse 01
about 0.1 ms. to transistor Q1,
inverling the pulse 10 trigger the
pulse·slrelcher hall of the 556.

This, in turn, switches high lor

Progrlm LIS/ing.
11121 ~

, ,00II"1' PRHr 1P =OM
,un " u

IU51 ,"' 7£IIH 111'1 " C,LPR1N'1' ,C/R Llr r:rc
IU" ,,~ ~ HL,SPRIN'I' 11351 " "IU71 ~ UU14),HL:SCRII .~ " ~" Ill" ~ 0 lCSasR OII/orr
11181 ~ HL,LPRIN'I' IInl " ".1191 ~ HUn) ,HLlLlllt .~ " ~" IIl81 " C,LPRIN'I' ,CUlt "''''IIUI ~ HI.,STAIlT Inn " "11111 ~ (1'.16),HL,~8D DR ADDR lUll " C,CRLP ,SCREEII CN'l'ROLS
U12. " 6CCH ,ro TlSOOS 00 A 'UT' IIUI I.PRIN'I' ~ ',0 ,I.Uf!: PRIN'T EIITflY
11131 11421 C. "'1141 SPRINT "" 1112 :PRIN'T 011 SCRUII lUll " C,lIOl.P
IUS I PUSH " 11441 " "11161 "" CHUT ,CHECK T'IT PRN'I' 11.51 " C,CRLP
IInl "'. " 11.61 00" ~ ',0
11181 ~ 11411 '" ICIH ,TAU
11191 ,···£IIT£RS WITl! CHAIl. III Co •• 11481 " ICIH
lUll CKKIT ~ ',0 .1491 ~ ',0
lUll ~ KL,LP .1511 " IIS,1'8C ,00
'1221 " .. ,SHIP1' • - DIIlABL£ 11511 'USK "11231 " IIS,CHU7 11521 ~ ",lPH ,~,

11241 ~ IHLI,211 ,~ 11531 '" 0 ,- f TAB SPACtS
11251 CHU7 " n ,UP-ARROW - ENABL~ 115" ~ '.'11261 " 1I1,I.P 11551 ~ C,21H
11211 ~ (KLI,nl ,~ , IIsn '" "" LPRIN'I'
112.. " ~ ,IMI1'IALLY OlSENGAG~ 11571 00.. '".nn U> IIL,CIlAA IIS8I 'O. "lUll " (111.)
U31. U> (111.) .1 ,TURN 0" TTY PLAC Prof'·'" .,.","~ ...,
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I1YI1737

,.rtllll1,,,,.«
"""113.~'''''
R•. FI6 r.!M
Rl1loOK
Q, med'um ~,n NPN

1C1556""""'J.....

Cl .OO!>~F

C21!!1OlIF
C3 .6I~F

C..cel~F

~.OI,R

VR,,01\

VAl .,'"

250K preset between the posl·
live rali and Ihe junction of A6

artcl R1. This causes the 556 10
free-run If the TTY is discon·
nected. and 1he frequency can
be sel to represent a train 01

~eros, which can then be detect·
ed by sollwlre.

One uselul bonus from using
cassette pulses to drive the ITV
Is an olf·line print facltlty. By
/Bcording the driver pulses on
casselle and replaying fhem
through the record Jack, a p,inl·
Oul can be stored on cassette
and output hom cassette player
to TTY as often as required wllh·
oul re-running the or-iginal pro
gram.

This gives you a u,,11 which is
eYen more versatile than a nDf·

mal printer and can be used with
Of wlthoul an expansion Inter·
lace.•

____________ In/erbank /I _

_________ Exp. date _

I"UCROCOJlltPU'TII"tO. POB 997. f.ml

o N~... subscription 0 R~"" ....I a ,2 ; 10< 125.00
a P.y_nl ~nclo«d s,_~~=~~=c U241 ...- t3'.00
a VISA nl'lC [JAE o Bill_ 0361.."".'...-153.00

Card"

Signature

Name
Address _

CUy' S/ate __Zip

......._....__...........__ "' _._~1_ ....
~ ,"OCIlOCOOll'UIIl'OG•••_." _. _ ,_,,,

_ , ~_.Pt:l _ __ " --, ,,--""' - _......... -.. _.

selle Input latch Is only set
when a pulse is input 10 it. If a
steady voltage caused by a se
quence of ~eros Of ones Is Input,
lhen it just remains in Its last
latched state. Fig." shows how
1his is overcome.

Fig." shows that the casselle
Inpullatch wlli be S8tlresel duro
ing a ~ero artcl reset during a
one. This Is delected by the soli·
wafe and merged Into a byte.

if the software does not de
tect a start byte during its acan,
then the TAS-ao keyboard Is
strobed, allowing either key·
board to be used. The liming of
this pari 01 the circuit (VA2)

musf be set up with care. II the
frequency from the 556 is too
high, an eMlra transition is
possible, which gives a false
~ero; If il Is too lOw. Ihen the
sollware II likely to detect a
pulse hanging over 'rom the pre
vious one.

B,..ak o.tectlon

A simple break detection may
be employed by connecting a
390K resistor in series with a

-llI( ......n IUI~r O'rI#t,ng ........::. ull IoIll'KItJ()()/ 158·5-'"

c--...: t21. _",.. .....,. U.S.'_" 01.... ''''.'''':
US. _ ~... onI~. u.s. rund•. PIo....110. 6·' .uk.,,,, 30988
~~.....

1151. '""1161. TBC em '''''"'11 U> .,' IIULl. 8e CIIJI Crn'
"'21 ,""ft .'" ,-,
IIU. 'K •IIU. U> (CIlCNT).A
"'S, "" ""'" ,~. U> A.13 IC/II

"'71 "'" ."".UII U> Ill.. 5t1l ITIIII! '011
.U9I "" WAIT ICAIlIIUGE lIeTUIIN
11711 U> A,1' ,LINE '££D
1171. "" "ft11721 ,,~ " A,64 ,CHIIS PEII LINe
117J1 U> (CIICNT) ,A
8174. U,
1175' ''''' "1176. " • ,CHit PAIlITY
lin. " Pt,Pl ,ItO PItTY 811' NElDED
1171. " '" ,IP ODD PUITY
11791 " U> ".11.11 "" '''' " STAIl.T 111'
'UU U> ','.U2. 1l81T U> IlL,U5 I1U IlAUD '"'UJI "" WAIT

"'" U> ','.U5. ..., , ,. 811' TO .. O/P?
.un " HZ,SHIM',IP !lOT
.U71 "" "''' 10/P • 811'
lIau SIlIM' ,~ ,
lI.n 'K ,
.1911 " 1l1,1l81T
'I9U ".1922 ~ U> ML,2l11 ,1'111£ rOil STOP lIT'S
'l9l. WAIT 'K " ,.
IIU. U> ',' ,' DELAY
'195' "

, ,.
"'"uu. " N%,WAIT ,.

1197. '" ,.
11981 "" U> ."1199. "''' (255) ,A ,PULSE "'".UII U> A,U ,PULSE
flfl. ,~. ''''' • ,WIDTH
'U2. " IU.'LSE ,DELAY
• 1Il. U> ."fl ... "''' (2551.A I PULSE ""fl'5' ..,
flU'
fll7' ~M' ".un .. A,(255)
flU' ..., ." I TEST. AlfD ••
'UII " HI.GIIT IGOT A STAIl.T '"fllll "flU. " '" ,TIlY TIl.s~n ItBIl
.UJI GIlT " ".'UU HXIIT "'" 11181' ,en liP 111'
fll5t " HL.CMAil. ,,\DOll 0' CIDl
.un ,~ (ilL) ,Sll'T lUI... '011
.U7. " (ML) ,NEXT BIT
.UBI " (HLI.A IRE-STOllE
.un "''' NXBIT II' ItJIIE BITS
fl2l. PUSH ..
fln. "" 11181' I1ST STO' 811'
11221 "" II1BT 12ND STOP BIT
.12l. "11241 " HI.STOP ,"051' BE III
1125. "" .. ,ASSUMl!: lREAI:
• 1261 U> ." ,LUE ItCM
fl27. "'" ..
fl281 " "flU. "'" "" ..
fll .. '''' • ,TEST CHll
'llll " I. STAAT 11eNORE lP '"1132. 'K • ITEST ClUl
.UlI " I.STAIl.T ,IGNORE IF '"fllU ..., '" ,ClIO' 'MIn '"'ll5. U> (CIINt).A ISTORt WITH NO PAIlIn
IllU ~" ..
1131. " " ,C/II?
fllU " 1I1.'11l1
flU. " "" m.
.1411 'INI "" ..
.1411 '"'142' IHIT ~" ".UlI U> HL.15A" ,WAIT rOil RES!T
flU' "" WAIT
.U5. "'" (255) ,A IRESET LATCH,un " HL.12DK ,"All' 'OR I/P
fln. "" "AIT
'1411 .. A.(255) ,en LATCH STAn
'1491 '" ,en RICH,. "AY RHO
.1511 ..., ." IELl" OTKell IITS
'1511 ~. "'152' '"".15l1 "M DEn • ,TTl' CIlIl STOlle
fl54. ~, ..ro
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UTILITY

A hardworking utility that saves time and space.

Document
Those Variables
William NOfII
IS KlnglJwoocJ Ct,
Columbus, GA 31907

Yoo'va Just received 5Om&

one's advanced Star Trek
game and want 10 soup II up "
lillie Of maybe update It to the
movie varalon. Now comea the

list, while Irylng to remember
what had disappeared len lines
ago. Either Inspiration or
desperation hit me: Why not get
my TA5-80 to help with this
lengthy ef/ort?

Program Te.t Al'N

Flrtl. I tlad to IIgure tlow ttle
Inlormatlon wa' coded In ttle

boI Is also shown.

After much Irlal and errQf In
ana'yting memory ellsplaya I
ha¥e discovered lha' the first
two posilions 01 each line point
to the memory location begin·
nlng the nellt line. The BASIC In·
terpreter can use this, lor exam·

pie, to avokl the delay of Irylng
to decode remark lines during a
program fun.

The third and fourth locations
repr.sent the line number Itsell.
Table 1 show. thls coding for
the Ilrst two lines of OUf memory
display program.

tediOus parI. Yo, must sill BASIC text area. Program LIst-
through the program trying 10 Ing 1 helps elamlne ttlls area 01 UIIIII$L"NASes
tigure out tlow and what variable memo<y. II begins at Iocallon 65115 D T D T 0 £ T E T £ J T S F "65111 D U I 5 5 U Unames are used. 17129, where the memory con- 65112 D U U U ISS ~

One long nlgtlt I sat peering at tents are PEEKed and printed. II 65115 F 1 I
6S121FIUD

lhe screen wlttl bloodshot eyes the memory byte contains a nor- 65131 II 1 II
trying to stlill @ the program malscr"" character,ttlls aym- 6514111111

65151 II
UI6I I J
65111 1 J
65191 J
65111 1 1

no .. , , , 6511IUlIISSS
65HIYlYlIT'YIUT

'" , m .. ,
6514. YI F ", ,

"
,

" 65151 ". " YIm "
, m .. ,

65161 AI " YI,
" " c u 6511'le",
" " " m

65111 " •• AI ILILI"I"B" I II 1 I

" no .. , .. ,
65Uleee"

, .. , .. ,
"

,
652I1AI"ULAEIIAEII"m "

,
" c u ,

15211 II A E " " Ell" II "• " " c " 65221 A• " c " c m 652]1 A

"
,

"
, m .. ,

65241 " C• .. ,
" c " 65251 "I A LA" A II A II. II. " ,• '" " " " 65261 A

" , " · " " U27.,
65211TIIIIU" · " , • "

,
" c .. , • ,n
" " " m "

, Fig. 2. Veriable Hunt... ,
" '" "". " '" "

, .. ,
" '" " '"" on .. ,

" "u , .. " .. ,", " '" "" · .. · • "" c .. , • '"
,,~

" "
, m .. • 5 I ~h1.. • " '" " 11 1\ ~ nUOHU.OG)

" 0 .. , " " , 21 GG-GGtl
m .. • • ,.. 31 PaIlfT I,· .,, 41 IF 1>11 A.IID Il(tl T1l!:ll PRIIfT CHRIII), ELSE PRIIfT"",

" C .. < • '" 51 IF I~U INPl,IT 0' ,.,
" "

, • • U GOTO 5

• • • " ,
Fig. I. OUI 01 Memory Display. LISling I.
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Listing 2.

U'" 'H$!1' .IGIIIlIIlIG Of' nn • DI1I111 TMl.I'
I'on U5U.lll,I'OU U~U.U,CL£oU 2",CU,DIII A'C

Inl. ~IIII). 1I!l1l1, lIun)'''II)_"I·,C_I,I_1

UII~ 'c;n II:IU LillI, ....1$ LIlli:, nllfl', AJl1) CKICS II' TlUICOJI;II'
OOSUI UJU,l>-T,QOlI,lI U2U,DoT·lShO,00IU' unl,

10TlCOSUI '~JU,I_T·n'ol,UIll'l'··,1'111IT1"Jo"
Tolllol,l'ol,lP I_U'" = 'HU

UIII "IN 11K LAST CKMACTII 0' TlU LlKI'
II' 0_1J12hU THEN l_I,.ol,UoU.IICOTO U"~

U'1l 'CIIEC. I' LIKE KAS ENOED, O'I'KI""III GIT IIllU LOCATIOII'
IP D--17Ueou ttlllI U_U_I,= 6~'U,Il.51 loS,S_T,
OOAlM~2U

ntl~ 'I' l.aoG YUIIULI 1WlIl, nil' .15T'
I' '.1 AKO 1>61 AJl1) 1<" = Uti.

U.2. '1I1IEl1 A IER.UI C(IIlIlAllO, JUIII TO IIIIT Lilli'
'ol,IP 1_141 TlIElI U_D-IJIU,= '5'"

nlll 'I£GIII IU' Of' CllAaACTUli 'Dl.l.OWlI'G A • ,
I' If_I MID 1_11 11IEll ".h= nnl

'514' '11I0 SUI' 1I1In TIll 2110 0 II HACIlEO'
IP "'1 I'JlI) 1_11 TRill ...,= nus

n'~1 'SUI' CIIAltACYUS "~III'
I' If_I = Ulit

nln '1l1l1ll , IS OAt.IO, nsn TIlE DATA COPlIlAllO lillI"
IP I_~I TIIIII Jo'

UII' 'In TO lUI' IP A OAYA CDOlIlAllO'
I' I_Ill TKIII J_l

'~UI 'OATA C(IOIMAllO .111"
I' J_I = "'11

Ullt 'ALl.OW QII'" ~~IS 18 lin' C1IAAAC1'II'
IP I<'~ 01 1>tI COTO UUI

Ull. '1[lIUl In' ~rnu, CUCK II' VlU-lD llll) CIlMAC'rU'
U-e"'II),I'C.<U o. ')~J) A8fl II(n 01 I)"I ....D
.0]' 00'10 UIU

UU. 'NlD 211l) c.AaACTU. ADD lID C_MACTU I' I '
n_,..enlll) ,I' Tool' 1'1111I non-euIlT)

UH' '1'1111" VAAl""" AIlt> IIGII1 ,""'. P ....Q1'
JIll" U,o ·"I'_"roa Aol TO III

UUI 'ft, toGAllI " V.... I ..... I 110'1' "T HACKED'
11' AI (A) <U = 'HU

'~1" "1110 TIll ltA1'CUNG VAIIIAILI'
IP AlCAl-n GO'I'O un.

,,, .. '$81" OVU I IlOUING AI,..T TO LltT'
AIl __ I)_AIlS), L( ..lloL(II, 1I11_1l01I(1), IICI'iloll(')
,IIUT'

UUI 'IIICUASI TIULI 11Ift, COUll'l' AMl) (NICS I' OUT Of' 1IOOfl'
(0<:'211' C-III S1'O'

nu. '11ISEIl' 1Il':H VAiIAIILI'
.,IA).n, LIA)ol, !l.IA)ol, IIIAl-I, GO'I'O '5121

'Slll ',,",IN TIll SAM ....... IAlLI. UPDATE 1'01I TIllS LIIIll'
I' II(A)<>I nEll II(AlolI II(AI_NIA)+1

U2U 'CAUSI All £oU'" I!>ID TO TIll TIULI SIAIICN'
A_II'

n2l1 'CQIITIIlUI YAILI .I....CK O. ~IT NEXT TEXT I'OSITIOIl'
IIIU 1.,= '~1l1

n2U 'lIelll OU'LA' 0' VAiIIULI SUlllIAI"
I'III.T'·,I'OII 1.01 'lO C-I

iSJ~1 '1'I1ll'l' SO.IIIAU I'JID IIAIT I' A PUl.L KJ;IIII'
1'111'1' AI(Al,LIAl,MA),II{A)" 10hl,l' 10" TllIII

11I1VI'1,e(.S,h'

iS261 """ TIll IIUT "111I'
IIUT A

'H7I 11I0

un. 'GIT T'III CUIlIIIIT I'O&ITIOII Of' nn • III)VI COUIl'tIl TO ..n'
,..nE_IUIU_III, U_IIol, 11'1\11111

Note: Up arrow appears as le't braclcet in listings.

Note: Line 65005 allows the progr,m to run Inaepenaently.

AS you can see, the line num
ber code has the least slgnlf!
cant value Ilrst. This seemingly
backwaras way 01 coding Is the
manner the TAS-80's micropro
cessor handtes two-byte num·
bers.

Look a tittle closer allhe next
Une pointe. which also has this
reverse sequence.

A byte, of course, has eight
bits that can be turned either olf
or on representing either zero or
some numeric value. A code 01
two bytes gives a lotal 0116 blls
to represent a memory address
In the nexlline pointer's case.

Each 01 these 16bliS are num
bered 0-15 aM represenl, when
on, a value based upon their 10
calion number. Beginning with
bit 0 having a value 011(20:: 1),
two Is multiplied times Ihe prior

bit value. These values are
shown In Table 2.

Looking at byte 1, you can
create lolal values Irom 0 to 255
bV adding dillerent bit combine·
tlons, This matches Ihe .ange 0/
values generated by PEEK' Into
memory. After looking at both
bytes together In this manner, It
Is ..sy to see why the lirat byte
should represent the low order
value.

Adding all 16 01 these bit
values logethar results roughly
In the largest memory value and
line number thel can be repre
sented In two bytes. This ligure
totals 1065535,

When I say It Is a rough max·
imum, I am relerrlng to Ihe line
number, For some reason that I
have yet to find, we are restrlcl·
ed to an upper line number limit
01 65529, although the coding
possibilities will allow six more.
But wno's going to need them
with over 65000 available?

Of course, In BASIC we must
deal wllh one byte at a time
while using the PEEK state
ment. It Is possible to convert
the second byte to Its propel'
value by multiplying It by 256.

Convefl line one's nexl line
pointer:

2:JlJ + (M.256l • 11135

This result matches Ihe Ilrst
memory byte of line live,

Tut Coding

Fig. 1 shows the complete
texl area lor the memory display
program. The variables t, H, GG,

and 0 are kepi in normal screen
and keyboard coding.

BUI the stalements and func·
tlons CLS, PEEK, PAINT, IF,
AND, ELSE, INPUT, GOTO, "',
+,>,<,CHAS have an been con·
verted 10 a one·characler
special code,

This convefSIOn In addillon to
saving memory also makes 11

easier 10 IdentUy program varl·
able names. PEEK won'l be con
fused with Ihevarlable name PE.
The same Is true of other slate
ments and variables.

Listing 2 shows a program
that picks out variables, AI Ihe
same lime the program saves
the first line number, last line
number, and numberoitotailine
OCCUHences for each variable,

When a program line contains
a remark, everylhlng following It
will be ignored by Level 1\ ma,
chines. When you Inler Ihese
program lines, elthll'" leave out
the remarks or enter them at dlf·
lerent line numbars.

Figs. 2 and 3 show the screen
results 01 this program analyz
Ing Itsell. Fig, 2 shows Ihe pro
gram as It progresses through
the telll Identllylng each line
and Ihe variables found In lllal
tine. Fig. 3 shows the screen
summary displayed when Ihat
run Is finished.

Table 3 delines each variable
used In Ihe variable documenla·
tlon program.

Now that we have a p'ogram
Ihat documents variables, an·
olher bothersome detalt crops
up. This program mUSI be In the
same text area as Ihe program It
will analyze,

The July, 1979, Issue 01 Aadlo
Shack's MIcrocomputer News·
letler, includes a method for
adding a BASIC program by key·
Ing It In al the end 01 existing
text contenls. The flowchart in
Fig. " shows Ihe slapS Involved.

Alter trying It a f_ times, I
looked for an easier way. Whal
was Ihls PEEKing amj POKElng
really accomplishing?

With out knowledge 01 Ihe
coding technique for cUHent
line number and next line loca,
tlon, let's convert the last two

80 Microcompuling, Sap/ember 1980 • 89



...
5239....

Willi

$3 49900 ,,,,"eo, MO~lll

4K Level I ONLY 1449
lIsl $499""

6K Level II ONLY 1759
LIS' $849

Also !lI.IM UST PIIl1S on disk d'Nes.
prmlers. sotIwale. peflpherals

TH( S~NCHfIONOtJSDAIA SEPAIIATOR WILL
(lI""~AI( '0l)'Io, D' TH( SOFT R(AO (RRORS
ANO SPHD UP OISI( ACCESS " ...( BV £lIMIN
A' 'NO A(TRIES Il~ TI'E OISI( CONTAOlI rIO

..oOU!IO'ORS." CAli' AU "lIO...S.... HU
S[fOOClitCI( OR_~ OIlO£R '0

G.P. ASSOCIATES ... :!OJ

P.O. BOX 22122. SACAAMENTO,
CA 95822 (916) 392.0251

'AS 10 IS" .....at ....A~ OJ 1....0' COAl'

lH£ SOS PlUGS INTO ",t OISI( CONTfI()I..·
.£AS SOCI([T ANO HAS O"l~ ,wO WIRES TO
CO~NECT NO T.....CES HAVE TO BE ClJT IT IS
'''E ...os, R(LIA9U ..... 0 ACClJAATE DAIA
SEPAIIA'OR A"AllA8L£

SYNCHRONOUS DATA
SEPARATOR FOR DISK USERS.
SDS $34.50

$36.95

TELEPHONE ANSWERING
SANYO M'39N
SANYO 9911 R_.
IKOID A CAll lOA

IKOID A CAll 90A NEWI

SEIDEL'S ELEC1RllNK:S
Rt 94 & Va~ 51.. B1awstOMl. NJ 01825

12011 :Jl2-6191 ,,"
ltadlO IbaekD.....

SYNAPSE VIDEO -~
P.O. BOX BBIi!:

NEW YORK,N.V."'0009

$26.95

$42.95

F 80 Alarm Chronograph

Mattei Intelllvision
$239.95

ALSO A'M, S"."p CoIN. JVC

""",-

THE BOOKKEEPERS

T_ e__ Di_
I Doto' ~, .........

CASIO
Calculator Watch

'AuE I'INE Dl'Cl:NOEIllOWE"C>\Si.. u.le'_
'c s~s '''''' UN!!~ G E s~"
BOLS TU'UREO IlAO<GIIO\INOIS 0 .......'
MORt: O£UOCASSI"'llS INClUlKO
01..... ' ASStM8I-EO 'MH' O£TAIl ""S'AUCTION
'DOl E...sO '''S'AUA'ION
AEO\)IA(S nEe' P("COl "PI: LC "00 OR
ORO£R "E"""'" ANOS'M'C"~"S"~ 'DOlIII!lO

LOWER CASE & GRAPHIC
SYMBOLS GENERATOR KIT

FOR TRS-80'~ CG 16 $94.50

TRS-IIJ'USE YOUR
FOR MORE
TllAN FUN AND GAMES

SIR EotO 111).(10""-"'1'_ ......
........~ ... o.t "'_.... _
.. .._ on "',....... «""....._
~ ....<-

1l£ El..EC'nllIC SEOlETNlV 175..00
"-",_~,,, ..... .,.,..Itll>eo_ ....
_~f -"'_

--.-.._-....,..-...<~"'"""'""'-_ «ItI«t._...- ..__....
-,..,.,...,...-.~ ..~( .....''''''*'II'''' __~_lotm_
~-~-<-<-.-.on _ Sp<:"1 ~ IISlR __ .. __ .._.
/'IWLROOf'I A.1JS 175.00

" ..... "''''''''''ll ...''''' lOpMO_

................. <o<l<>g " .. cOY _ , """" lJ <"""
_lW.-..~ l>, _,<><It on.....-_ ""'"
~"' ""Il<........ 1~""'_"'"
_, AUICM/I'll .....,.,....~_

/OW'lW"IAA. 150.00
,,<""'l'«l_ .. ~PU.6""'_
,_<~ '......... 100 ....

<....~""-
FOA."t£T 135.00

Goo>o:o.................... In>ffl...-... ......... ......-

----~-<'<"""'---".., ,""' ............. pMl -___ ,...-100_.. """" ..
1'<v<II- ~od _.....,.., Sw!~ on , _

AUTOBOOT 115.00
.......-__ IJ,O,~ ,.Ooj''''''''-''''l'''''''l'l<"

llCt> ""'...... ~~....,..". _ ,""". <I 00l>,.,.,..,-_.,--""""""'--"""....--". ......----.- _----.......__ -...-...
~ ....,-
TEUfOI"I 120.00

_,....lll:>eo..........._C .....
.."..-< - '-' _ ....
T,...........""' "."' .... _ ,"'_".,..... .....-
~ CASE ('()f'MRSlCIN 120.00
l'loIw<alIU..Q&(I)_~_.."..,.,......ms«IlOdItlJlo> ,_<_""<_-W_..-......... ~..,.

_"".-1<0,_.-......_ .... ........- ....--

1l£ o.o.TA DUBIlER 149.95
~-'I_..... _ ..IAS«l~___ pwb<o 00 -... __c 0.00.0. ..........

--.ng.- """'~<_..._ ....."'" <en__ ~ /O\onoeyboAA __ •

--~

WE MEAN BUSINESS!
BUSINESS SOFTWARE THAT IS

~ r.::-.:)
~ .... _...

THE PERIPHERAL PEOPLE

.&. p.o. Bo. 524, Dep't. M

..Mercer Island. WA 98040

-. ... " 12061232-4505

FOR INFO CAll (603}-447-2745

Full Charge Bookkeeper-48K, 3 DRIVE, wI ALPHA SI99.95

Intermediate Bookh-eper-48K, 2DRIVE & Printer 5189.95
Cheap Bookkeeper-32K, 2DRIVE & Printer $175.00

All Above Are Daily Jouma/-G/L Systems

Hex Code Converler, loan Payment Finder, &
Amortization Table, 16K, IDRIVE & Printer-All 3 $29.95

STURDIVANT Ir. DUNN, INC. ...1;2

80X 277. 124 WASHINGTON ST.. CONWAY. N~l. OJ818
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*

I eIIaODeI ANAL.OC to DICITAL convener. Anvd'l11li *
that call be eteclflcal1V me..ured C&I1 be Interfaced to
VOW" TJ.S·IO - volUilt. ClllTeo.t, ten_per'Nu, pre" *"
aun. tJ,ht level, ..•. No "'elTbly~ Reeded ••

, 6SIU 65261 H.. nu. n2S, 0• un. 65.U ,, nil. 65241 •, ,sin 6SIlt •, 65115 65211 ,, 6S115 6S1U •, 65115 65.91 0, 6525f 6525. ,, 6511. 6525. 0

• 6511. 6525. ,
• 65'" 6525' ,
• 6525. 6525. ,
• 6511. 6512. 0, ntl5 65281 •,
, 6S.1I 65281 0

• 6SU' 6515. ,.. 6SlU 65211 0

• 6UU 65111 U

Fig. 3, V.,isble Summlr)'.

~ '"..'L.... ,- LIM,.._51._.. ,,-- - L....N_
Char..'", -,

Locar_: .11N :JCl ,,~ ~ ~

I'll"': "'~
, • ,~ ,

Cha'K''': ,
, --LOUI_: 1113538 ,,~ 3940 .'.2 ~« "Val.,., ~~ " 13 J:2 213 73 2O!i'~ •

CNtacl..: , "OK' , ,

Table T. FiTst two lines 01 Memol)' Display Program.

....
" M~. • , • • • , • ,,- , , • • .. u « ,.
• Mk • • .. " " " " ..,- I'M 512 l.oat J.-..- ..,n ' .... 32,111

f,bl.2. Two By'e Numt>er$.

, Coo.nte. lor '.~ ...,ch

•• Ta~ tor ••,il~ n....., _I Iocl'_ doufl"llilble sIoill, Poont.. 10< 1'1' ,_....Hy

• HI'II,... be1;I''''''''lI """"""y _'n•, Cur,.... 1.... __, S....,Ch to ... ,,, ,..t oj lOnG ...,_ ........, S..""h to ""0 aU.. OAT" sll'_1, u... """'" lor .'''een .........."., Table 10< r"" 11M occ....rence- f_to< '-"1;"'00<:""_, T_ to< __ oj ''''al h... OCCu"enc..

• Fau inpu1 ••,i_, N••, '0_.' ,••, ch.,,,;,,,,1_., c..".nl'•• , ch.,.,;,..

" CO<Jn'" lOt" t"" ....,I>OI">Ofl ,n 'u'
W s.ri'th '0 .-,p I,om li'ol ·'0 2nd-

" c..""", ••,i_"''''', Oldooo, I••, cho,.,;'" (2 ajIOl

Table 3. Variable List.

~- "-
..", "-",,,1>0 '_I'0Il[0

"'.. c~ 1/,2l!,o2\!.302

"''' c"-'llt 11'28'0 2e301

""'" c...... ,1129'026302.- c.... 111211'0 2\!.302
''''"'' "1lI Sofl"'£ .......I\OOC.-...

Table 4. Pr09r,m Ch,nges (or Disk BASIC.

** **** *****'If

: "l:~~~' THE l~~';,I'O :

* E ** ,c,GREEN *
: SCREEN :
* ** elMPROVE IMAGE CONTIlMT ** .REDUCE EYE FATIGUE

e ENHANCE ecREEN LEDlIIIUTY ** .PROVIDE A MORE PLEABINO ** IIIlIPLJlY• GIVE A EM8T1NCTIVE PRQFlF"1ONAL ** LOOK TO YlIUA 8YSTEM ** the IIAEEN IlCAEEN .. CUIl&Om molded to
fltnlcoly........ ** ......IioueIy _- ** Mytooh;. • * • • • ** CAll: (212]1188-5818 _. ** or .... 812.50+ _BaH :...-

* ALPHA product CD. 'If* "'71. 7...... tv....... N.Y. 11...1 *
**************~ *
:~ f=~lUJ/:I :
* *BUS EXTENDER FOR TRSSO'*" LIKE HAVING 5 EDGE connectors ** TO *TO ACCESSORIES* KEYBOARO '//11/ ** OR ,I' *EXPANSION INT. "

: ImC;~i.l~~.tl ~'''~l.;', ,%f~7'~--,,~> :
* $80 '~'{f'F... '_ '. '>' ""ck

+$2.&h ., 0/_' .c.. .j **" ALL GOLO PLATEO CONTACTS *".....................................
*. AnALOG 80 $140 ** _._---*
*** :::E ** [212] 288-5818 _ ** ALPHA product CD.* _71.7.,., •.•~••j.N.Y.11...1 ... 210 *
************80 Mlcrocompuflng. Sep,ember 1980 • 81



"u .u.. ~ ,,~ ,Irea AT uua
"u IUZU ..us stCI' U> Dt.Z lLOAD I' Z"m ZAP"U .. IU U> n,IU''''' I LOAD CXlIITDITS Of' IU)) •'K' "" .. IZ. U, IL,Dt :SlJanACT Z
lrtz zuu. ..u. U> (4.....II).n ,LOMI ItESllLT I. UHf , ,
lrtS ClUI ... .UU " l"'UII lJUIII' TO auJ)1" ItESSACE

"" Ins. '" IE'III
..... TOT"'L .......

listing 4.

Listing 3.

So.............

Uoderslanding how progrlm
lines are codecl In the lelll area
ma.kea II easier to see what to
avoid lor programs tlghl on
memory. Remember thlt
spaces In lhe lext line use one

byte each: each program line
Idds live bytes (VS one byte for
I:~IMREM llnesusealullbyte
lor each comment character. It
II biller to choose Ilngl.leller
variable names than lwo chlrac·
ler nlmea.

Now that you ha't'tl a program
and an uMerslandlng of how 10

document variables. how about
a challenge? Who oullhere can
develop a program 10 elfectlvely
document GOTOI, GOSUes,
ancl RETURNs?

'S"I _EIUU.2)); _E1'H'.U ,CLEAaZ",Cl.$'IlIIlASIIU
) ,LUU),II( lUI ,lIun, ,AS 11'.-1- ,C.I,a.l

nus COMIMSZU.ilo'T,COSIINSZU,ilo'T·ZS'.D,C05UNUI',I.
T.COSUMUU,E_T_ZS'_I,LPItIIlT· ·,J.II'.l,S.I, r.l, rr
E·'S).tGOTOf,S Z4 .ILSf:LPltlJrl"E,

'511' 1"",ll1Z'ooI,JTIIl:IIl.S,5.1 ,U.U_I ,00000S.U
UU Z I"", 111 Z. _D'ftIE!lU_U_l ; CO"04iSln ,ELSII.S IS.T,COSllM

UU
'sus 1P'P.IAIlIlU'.AXDS<UCO"04isaU
,san '_I.lrl.141T1lOU.ll-I11Z',CO"04is.n
UU' Irw.'AXDS.)4T1ltlN.l.00T06UII
u.n I rw-lIoNllS_)4THI:IlW.' ,CO"04iSltU
un. Irw.ICO"04isau
'S... Irs.UT1lEllJ ••
,san Irl.n'ftEllJ.l
,sa,. trJ_IOOTonu.
'H" InCUOU)ftGOTOf,S.U
nlu n-eIlltSlS', l'UCUORli)S7I ANDUC'Sca.),.I .....OSc>l'C

o'l'onlU
nu. n_n_CIlU(SI,I"..)U1lDln.n.CIlItSl'l')
nlu LPIlIIITYS, - -, I '.1, '0llA_1TOI ..
'HSI l'Il.SI"')U'OOTOUZ).
nUl 1''''S1... ,.nCO''04iSZU
nn. ,Qtt ...CT<lo\STt,-1
'SI .. AS (80 1' ....SIII' L(I-II.LlIll,II(I.II.IIU\,IICI.II.IIII\

,lItxTIl
'SI,. C·C-I,IP'C·I..STO'
UZU AS (... ,.n,L("'I.t, 1I1 ... '.t'1l1"'1.I'C0T06SZ2t
65ZII IFMI"" <>"II£III1C"'I./:, II 1""_111"'1.1
'SZZI ....U.
6S2)1 IIt1T"',COTO/iSlIl
'52U STO',LPIlINT--,rOAA.U'lX-1,sa. L'ItIIlTAS IAl, LIAl ,111"'1.11("'1' ~.~.1, In_a'l'HElllllPUTfl

,L'1t I ~"T·l- , L'IlI NT- -, L'ItIIlT· -, L'IlIIlT- - ILPIlI N'T- •
,CLS,~·'

65ZU IIUT...
un. tllil
nz.. T.,ttK( 11 lU.U" U-U_l'ltCTIJRII
U)U It£II

talion program. Remember that
the progr.m to be analyzed
should nol ha't'tllines numbered
65000 or grealer.

Program tables allow only 99
enttles. Tl'MIy must be Increased
to record more vlrlable nlmas.
Also the CLEAR must be In
creased correlpondingly. These
changes wlll naturally use more
"""""",.

IIthere Is rKll enough memory
10 do lhe run, delele ItHllollow·
Ing Irom the program to be ani'
Iyzed:

.REM lines
• Unes that don'l have varI

ables
eDATA statemenls
• Characters bItween dou

bte quotel
II you want a printout 01 Ihe

summary, Inlert the following
program line:

tellt program. Finally, the begin·
nlng lelll pointer must be reset
back to lhe correct value of
111211.

_H",

Program Ultlng • shows an
assembler program whiCh r.
places the beginning led P0lnl'

er. The declSlOl"l-e1emen1 (DEI
register pair Is loaded with the
value 2whlle the HLreglster pair
II loaded with the helladeclmal
adelresl 01 the eM ollellt polnt·

".
The DE pair II SUbtracted

from Ihll address, 1M any bor
rowing 11 automatic. It then
stores Ihll adjusted value In the
helladeclmal address 01 the be
ginning lext pointer and lumps
to the Level II READY message.

Thll program loadl JUlt
below Radio Shack's ctebounce
routine on a 16K syltem.

The beginning lut pointer il
then reMt to ilS correct value by
the two POKEs In line 65000 as
shown In Program LIsting 2.

The Ileps to run vartable
documentation are:

t. CLOAD the program to be
analyzed.

2. Enter SYSTEM, ADDTXT
aM I (or loIlow the stepl in Fig.
.~

3. CLOAD the variable docu
mentation program In Program
Listing 2.

•. Enler RUN 65000.

If the screen becomes CO~

plelely lull durll"lg the summary
display, hit ENTER 10 contlnue.

To run variable documenta·
lion wllh Disk BASIC, make Ihe
program changes shown In
Table •.

The execution steps are 1)
LOAD the program to be ana·
Iyzed; 2) enter MERGE "'VAR·
DOC"'; ancl 3) enler RUN 65000.

There are several things that
could uuse complications In
running the variable documen-

POKEllo

233 • lM.25lII • 111211

......-
Flow Cha,'.

,"' .....

Voila! Thai II the beginning
texi memofY location we have
been ulll"Ig. Therefore,locatlons
16548 aM 16549 musl be where
l.eYel n BASIC keeps this poInl'

".
The COJnpllrtaon 01 location

16633 to 2 aM the two POKes
on elt"" route att_atds. are
gcMl"Ig to be all1l1e more difficult
to decipher.

II you have the Iwo-tlyte nu~
bet 1 61 aM wanl to lubtr.c1 2
Irom It, you run Into trouble right
IWlY. One minus 2 gives -1,
whl<:h Iln't within the()..255eode
fange. SO borrow 1 Irom the sec
ond byte making It 66 aM add
ItI mUltiplied value 1'256 to the
Ilrst byte. This manipulation
glvII you the number 251 66.
Now subtract 2. giving 255 66.

II the Ilrll byle were 2 or
larOlf, you wouldn't ha't'tl to bor·
row lrom the lecond. Two minus
2 gl..... 0 which II a valid result

Suppose, aomewhefe In mem
ory, l.eYel II BASIC keeps track
of the memory location that I~
lows the last program line. It
could then point two bytes be
yond Ihilinal program line.

Double VOILA!! The begirt
nll"lg 01 texl poInler (Il)aItions
16548and9) II replaced wilh lhe
position new tellt should begin
(Ioealionll6633 ancl4 minus 2).
When this II done, Level II
BASIC II tricked Into ~dlng a
MW program alter the current
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UTILITY

G.et perfectly aligned printouts every time.

Printer Calibration
L. O. Rexrode
J5026.A Turtw Trail
Willoughby. 01'1 44094

I,you use mote ttlan one type
01 paper with your printer,lhls

simple modilicalion makes a lot
01 sense.

AI the office my TRS-110 and
Centronics 779 with tractor leed
afe used primarily lor handling
adver1lslng mall Inquiries and
our normal opefalion uses live
dlll8fenllypes ollorms.

In the Intetnt 01 .avlng lime
and Improving elllclency. the
need 10f a method that slarts
every print routine exactly wtler.
It Is Intended, regardless of who
is operatlng the sytem, was ap
parenl.

ThI'M V.r1.b~.

Wl1h the Centronics 779,
three variables are 01 primary
Importance In printing a proles
slonal looking lorm; left margin
seltlng, lop-ol·lorm selling and
the "density" senlng. Any, or all
01 these, may require dillerent

'elllngs lor "arlous print rou·
t1nesor lorm sizes. The length of
form {number 01 linesj I, not In
cluded, since. program is usu
.Ily written _Ith this I.ctor.s.
const.nt.

The simplest varl.b1e is the
Ielt margin setting. The printllf's
rollefftear-bar assembly has an
engraV1ld scale in one-eighlh
inch Increments from -15 on
the tell to 90 on the right. This
scale should be used to sel lhe
Ielt edge of the lorm to be
prinled. The vatue is determined
by a Irial run.

To set the lop-ol·lorm re
quires Ihe addition 01 a scale to
the 779. This is dOIle quite easily
il you use the tIold down clamp
on the left pin teed assembly. As
shO'Nn in Pholo I. use a three
and one-hall·lnch peel-olf label
and type a column 01 numbers,
uy, 'rom 1 to 21. Trim oil the ex·
cess margins and place the Ill.'
bel right along the edge 01 the
tIold down clamp. The resuilant
scale now allows you to set the
top-o'·lorm to a specilied posi·
tlon.

The third variable Is the print

denslty control. This sell the
number 01 characterl1)8f·inch
printed. FOf maximum legibility
you usu.'ly w.nl Ihll set .s
wide as the form will .lIO'N. The
control. Ioc.ted on the rear of
lhe printllf.Is not only difflcult to
reach but requires .....er.,lIna
01 print. with Irial and Ilfror ad·
justments. to get the optimum
sellings. A calibrated dial knob
soNes thIs problem easily.

The dial knob I used is Radio
Shack's part no. 27.-413. HO'N'
e....'. on some printers, the shalt
may nOI prolrude quite tar
enough to gel a good bite when
the setscrew is lightened. II so,
use. coarse Iile on the rear f.ce
of the knob, removing aboutt132
of an Inch to 1/16 of an inch.

Cut a silver trom Ihe adhesl.....
backed label to make a pointer
lor the dial and place II approx·
imately as shown (Photo 2). R0
tate the adjuslmenl shalt 'ully
counterclockwise (lowest den·
sily settingl and push the knob
onto the shaft. seiling the num·
ber one mark to the arrow. Tight·
en the set screw and you're
through.

Find Your Values

Run INch of your prinl rou,
tines and deillfmine the opti
mum value of Ihe three vari·
abies: lell margin. top-of·lorm
and density. Note these values
lor use _ith lhe routines. The
best place 10 note them is in
your progrilm. immedIately pre
ceding the first LPRINT stale
menl.lI you are new to program
ming, here is Ihe statement I use
10 get the results shown in
Photo 3 (your line number. title
and values will lelate to YOUI
own progrilm. ot course):

lOOO ClS.PRlHT.J20."1l£ADY TO PfllNT
"',..rUNG .....aEls OlRECTlV FA(lt,I
QlSC'PAlt(f,P!IINT-WTOf'.oQF.
FOR'" TO 'lIT PRlNT"SEllEFl
EOGE OF FOR/ol TO __-'P!IINT

"'SET OEHSilY CONTROl TO 4-:
INI'!Jl" 'ENTER' TO CONT/NUE;Jl

When LLISTing a program in
BASIC, it Is not possible to use
such a prompllng messaga, and
I ilm constantly LllSTing with
tha danslty set too low, which ra·
suits In my losing the ends 01
long program statements. As a
reminder to myself to set the
dansity before starting a LUST,I

Photo 1
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Photo 3

used another label, placed

prominently on the top tront ot

the printer that almost stlouts,
"For Listings set the Denslly 10
1 Inches. It works.

We have been using this
method lor several months now,
and It is Quite gratifying to see
the results. No matter who Is op·
erating Ihe system, and regard·
less 01 how olten we change
lorms or paper, the Ilrslllne 01

print goes down exactly whell
we want It to.

A couple 01 other time savers

we have added to our program
are worth the time and the slight
additional memory required.
The Ilrst one rnulted ltom our
operalor having spent over an
hour trying to Ilgure out why the
computer wouldn't run and II·
nany realizing Ihat the "out 01

paper switch was oil, due to a
small tear In the torm which
wasn't reedlly apparent.

To prevent this Irom happen·

Ing again. 1 added a GOSUB In

Iront 01 eyery LPAINT state·

ment. The sUDroutlne checks
the status of both the "out of
paper swilch and Ihe Jlrint
switch. II either is off, a prompt·

Ing message is displayed telting
the operalor whal 11;1 WfOng aod
allowing him 10 COffect before
continuing. My Subfoullne reads
as follows:

1'50 IFPEEI((1"312)<128 flETURN ELSE 751
151 Cl.S;PllINT_."PRINTEfl NOT

flEADY', PIlINT. 513. '''fl' _flETUflH
TO MENU 'O'_OlI TO CONTINUE"

752 OS .. INKEYS :IF OS .. "R''YNEN 511
753 IFOS.'"O·'YNEN RETURN

This simple seMlon has sayed

us hours.

Add TQ9'Of·lorm

Since Ihe 119 doesn't haye

front panel controls thai allow
either a line feed or a lop~f·

form, I added these as a part 01
my program. Since each pro·
gram has a menu, this was the
obylous place to access these

routines.
The menu uses the INt<EV$

function. so it was just a matter

of adding the up arrow as the
selection to advance one line
and eddlng Ihe letler "T" to go
to top-ol·form. I did not include

these two symbols in the menu
table to prevent cluller. They are
blind selections. Here all the

roullnes:

~ IFOS. ·t·'YNEN 8IXI
~ IFO$O' 'T"'YNEN 1110

8IXIIF PEEI((I"312)<I28GOTO&O!l ElSE

'"~ P()l(E '1lo'2~.':POKE 160Q5.o.lPllINT
ClolflSll1tGOT0511

810 If PEEI((U312)<:128 GOTQ615 ELSE

'"815 P()l(E 1842_.51oP()l(E 1&&25.O:lPlllNT
CHR$l11J:GOTQ511

In either of these foutlnes, if

the prlnler Is not ready, nolhlng
happens eltcept returning you 10
lhe menu. The t advances the
paper one Une. The T advances

the paper 51 lines, then you are
returned to the menu.

In all the eltampleS given, my
menu routine begins al line
511.•

CP/M~1 - based Business Software for TR5-S0·a computers on ...
. . , the fast.st Mod-II CP/M with the most f.atures!!!

• Over 610.000 bytea/disk
• Downloading package included
a t.200 beaud operation Of se,lal

pointers without data loss
a Single drive backup
MOD-It CP/M ...•......• $250.00

• Mixed ,ingl'/dOlJbl, denalty on any
0/ 4 d.ives (even, t·driye sysleml

a U~ra·l.st disk operation
a Emuilltion of cursor addr,ssinglor

any 01 seyeral -dumb" CRTS
MOD-I CP/M $t50.00

• Auto-lF Pflnler sUPPOrt & ASCII
tOP·of·form r.ottware (LPut)

a Supptemental document describing
0lJ' ImplemenlatiO<1

a User·sellable tunclion keys
CBASIC2,3 (Mod I or II) ,. $ttO.OO

. $250.00'
...... $ 20.00

Tne following software for Mod·1I CP/M only unless otnerwise slaled ("requires CBAS1C2):
AM/COBOL'4 _ Only COBOL for CP/M with altemate keys (multi' MAGIC WANc'5 - Full'feature wo.d process,ng. true proport,onal
keyISAMI.CATscreenhandllng.interClCliyedebug.Z80code.lInd SPBc\ng. Iole merging. and use ot tull·screen ed,tor for sOurce
the most useful Level 2 feature$. Compatlbl. with Tanely'a proorams or data.............. . ............•. ,., •.• $400.00
COBOL-bul run, I..tart .•.•..•.............•......... $495.00 RPA(Aesodent,al PropertyAnalys,s)' Anaty:eslncome and expense.
PMS (Property Management Syslem). Interacl ....e. menu·(lriven linal'lCl"ll. taxes, ,nrlatlOn and Clep~e<:,allOn on I'u)me. condo, or
system 'I'lCtuCleS lull GIL. b!.idgeting. cash jvurnal. (lelinquency apartmenlS OV8' a user'seleClable tIme. Shows payolf ,n te,ms of
Hst. tenant activity/renl '011 complete audillrllil and reparts ROI. Cap rate. ca,h·on-casl>. Amort.ullon SChedules and
on yac.ncies.lo11 refit, and vendors .....•.•.•..•.•.• $650.00' WOrkS,l'Ieet ., ..: .•... ······1··· $3~.gg:

demo disk & manual 7500' emo IS manua......... .
. :... . . ABC (Rent/Buy Comparisonf' Sales or investment tool to compa'e

APH (Al,ltomated ~a~oenl H,atory)' ~enera\·pl,lrpo$eQI,I~stlOn' renting and sayings accOlJnt inyestment \'~. purchasing a partIcular
asklflg. answer·p"nllllg system furnIshed as sell'admln<stered property......................... . $250,00'
review'o/'systemsgeneralpatient hislory(Mo(l-Ial~) ... $175.00· demo disk & manual..... ...•.•....•.•.•.. 35.00'

Osborne & Assoc. CBASIC source programs (Mod-t also):
,""yraU w/Cost Accounting......... . .....•.•. $250,00· Gana..1 Ladllar wlC.sh Journal
Acct•. Payabl,/Accta. Aacalnbl. .•.•.•....• • .• 5250.00' 0&10. CBASIC Books (ell.)

Registared t..ckIm.", 01:
• 'Oiogit.! Research
.1T.ncty Corp.
'3compiler Systems. Inc.
'4Ayan·Mcfafla,nd Corp.
'5Small a"..neas ApplM;.t,gna. Inc.
'SVerbal,m Co~.

\bbatim,a media: (Diy. 100 prices)
5V," ,ingle density ..........•.•.•.••.•.•.•.•.
8- certtfled dOl,lble densily ....•.•.••.•.•.•.•....•

('S~~~I!!I'V!-I',c~
It!

804 \ Newman Ave. Sui1e 20& IS
Hl,lnti"lltO<1 Beach. CA 92647
(114)848'1922

. 52.50 ea.

. ' •.00 ea,
8~ alngle density ..
450' tape c.rtridges

........ $ 3.00 ea.
.. $20.00 ell.

~ D,stribuled in U.K. by:
lJ\J Microcomputer ""plication, Ltd.

t 1. Riverside Court.
Cayersham, Reading. Englllnd

TEL: (0734) 470425
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'FOR YOUR TRs-80 WITH OR WITHOUT
EXPANSION INTERFACE.

HOWnJORDER
DATA·TRANStOOO
1. We accept Visa, Master
Charge. Make ca'ihiers checks or
personal check payable 10:

DATA-TRANS
2. All orders are shipped
F.O.B. SanJose, CA
3. Deliveries are inun<diate

For orders and infonnation

DATA-TRANS
2154 O'Toole S1. ,..114

UnitE
SanJose, CA 95131
Phone: . [408J 448-0800

1000----

Also works witll [;,[
alrotl's StriaI)' floppy,
for fast IoMl... of pro

I"""'·

Features:

• JOOBaud
• 14wQ characters per second

printoul
• Reliable heavy duty Sele<:ttic

mechanism
• RS-2.12C Interfitee
• Docwncntation included
• 60 day warranly -parts nod

lubar
• HiJ(h quality Sele<:tric printing
~linewe as typewriter

• Optional tractor feed available
• 15 inch carriage width

A completely refurbished
IBM Selectric Terminal with
built-in ASen Interface.

~
ALL
M~

YSTEM
PRODUCTS fOR

THE TRS 80'~
ALL
M~

YSTEM

NEW!..- _.".9'1. _u ." " ' ,..... " .. _.,,,.,,...
.,.. .- """0 _ "''''", _ ".,••••.
SUI_ - .,4..... • nU11 , 0° t. _ " , .
......, to ..·lSl-( ,~ , .. " , ' ,1.

..n"'" _ ._' lIt I.OU'"'' • Ilo<.9'I ~" t'", ..,-.,. n _"_". ,_......_ .., •• _ .._ " , , ...
"I .." 'c<' ,~ ,__., .. ft ••" , 'u••• " ".
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Puts sophisticated business strategies at the
fingertips of all TAS·SO Level II 0Wl'l8fS! ,....
ItLAN: A FIMncilil PWlnlng Progl'llm for
SnvIII Bu.l,...... is the most complete financial
planning program available.

Here's why ... Devefoped by WI expert: The
author, Robert Montgomery. is president of a
management consulting finn and a recognized
authority on new product planning. Easy to UM:
Data can be entered from noonal balance sheet
statements. Within seconds, FlNPLAN will PJ'O'"
vide financial projections for up to 5 years. Ver·
Mttltty: Ate you thinking about modernizing
equipment, expanding Into a new product line, Of

starting a new business from scratch? Will your
plans run you out of business. out of cash, Of on to
the Fortune 500 list? PI.UN will answer these
and _ financial~ beIonl you .,.,... a
dime. Ex1eneive doc:urMo itlition: You don'thave
to be a fmanclaJ wizan:J to use PI" "N be
cause it comes with 80 pages c:A documentation.

~_-' 11t

Presented in a step-by-step tonnat, the documen
tation is a great learning tool for those who need it
or a dynamic applications tool for getting the most
out of FlNPLAN. And, ,.NPI.AJI is reasona.bty
priced. #05103. TR$-OO Level II cassette, $69.95;
#05108, TAS-eo Level II Disk, $74.95.

A.-I,..,••t """
I_I c",."".,,,,,,.1

or Clill ToU Frw, 24 hours a day.
(1-800-827-3777, ext. 302)° TO CHARGE
YOUR ORDER TO Mast8f.Q'large 0( VISa!
Minimum order Is S10.00: Customer pays
postage and handling.

'From Missouri,caJl1-800-892-7655, ext. 302

H.,.den Book eornp.n,., Inc.
50 Essex Street
Rochelle Park NJ 07662 ... UI

3D Microcompu'ing, s.p,.",bf/r J960 • t1



UTILITY

Useful software for easy data input.

Versatile Input

Tim Wilde
801{ 8175
Universal City. CA 9'608

ldon't know about you. bot IOf
me the greatest joy Irom my

computer comes during the
development 01 some useful
soltware. Each time I write a
new program I try 10 be more
creallve, using lessons learned
Irom past programs plus new
techniques and subroutines
that I've run across In the many
magazines and club newslet18fs
that I read.

Advancing from SET (X,V)
graphics to POKE and then
string-packing technIques, you
also advance in Ins artful use of
BASIC. It's a v9fY' sallslylng ex
perience.

More e.nt INPUT

So wllh this noble ~l in
mind I decided 10 come up with

an alternative to the INPUT
stalement. What ollglnally
prompted me 10 00 Ihls was my
desire to have the majority of
the screen "painted" white, with

only a block 01 darkness in the
center where Input questions or
prompts would Ippelr.

With the INPUT statement,
after typing In the data, you
would hit ENTER. at which tlme
the rest 01 the line (which I
wanted to keep white) would be
erased. Not only that, but I
wanted a blinking cursor along

with other lutomatlc leatures
I'll describe later.

Another negative lISpeet 01
the INPUT statemenl is that you
can't enter commas and other
string delimiters. Disk BASIC
gives the LINE INPUT statement
which solves that problem, but
it's stili basically the old In·
eleganllNPUT statement.

The resulting Input subrou
tine was developed and Us Ilrsl
application was in I progrem lor
recording customer slles dlta
lor my own company.

The o'l8ral1 scheme uses In
Input subrouline to enter dlta
Into a temporary arrey I(EC). Our
ing the course ot a single pass
through the subroutine, I use 14
",arlables In array I(EC). I'U call
lhese variables INPUT LINES
I(EL).

Alter compleUng a PISS
through the Input subroutine,
the conlents 01 I(EG} wilt be
trenslerred to a master Iflay lor
later output to tape or disk.
Following this lransler. all the
elements 01 I(EG} will be nulled
(I(EG) ",", and the program will
return to Ihe beginning 01 the IN·
PUT subroutine lor new cuslom·
er data.

After inlUalizltlon, I run a pro
gram called Screen that creates
and stores various graphic
lorms thai will be recalled In the
subroutine as well as other
parts 01 Customer Sales Pro
gram, using the GSF Package by
Racet Computes. One 01 GSPs
many leatures is Ihe ability 10
store a display in protected
memory, so that it can be re
called by a simple BASIC state-

ment.
At the end 01 Screen program

I have the statement RUN
SALES/BAS, which loads and
runs the Customer Sales Pro
gram. This is where the INPUT
subroutine comes In.

For purposes 01 this article
l\fe ackled l1nes 1000 10 t020 to
create a simple version 01 lhe
graphic display used during
data Input.

The Subroutine

Une 20 clears 1000 bytes 01
string spice Ind predelines the
variables used as siring or In·
teger. Array I(Ellis dimensioned
to hold 14 data llems, and Ifray
S(N,X) is dimensioned lor 20
customers.

Line 30 calls or creates a
screen print routine. You can
paint )'OUr screen how6'ler you
like. For demonstflltion pur·
poses, I'll use the subroutine at
line 1000 lor screen painting.

In line 100 PC'Io stands lor the
blinking cursor. Initially it's set
equII to32, which when inserted
into I PRINT CHA$( PC'Io) state
ment prints a blank space. I'll
disclJSS the cursor lurther atUne
130. EL is the subscript lor array
I(EL) and is initilily set lor IN·

PUT LINE '1IEU1)].
Line 110 Is the FOA·NEXT

loop thlt makes the whole thing
work. Each I(EL)has a number, 1
10 14. The IIrst time through the
program, EL '" 1. Therelore, Ihe
FOR-NEXT loop reads EP(EP '"
"print @ locatlonM where I want

the cursor to begin} and ES (ES
'" maximum number 01 charac·
ters allowed lor an Input line).

As the program progresses
EL Increments, or decrements.
The FOR·NEXT loop rereads
DATA lines 270-275 ending up
With EP and ES equal to the cor·
rect data lor I{EL}.

RESTORE enables you to
start from the beginning 01 the
DATA line lor each READ ses·
sion. EZ counts the number 01
spaces O'Ier from the original
position (EF'). Initially Irs selto
zero.

The PAINT@ EP statement
prints a st,ing 01 blanl-;s equal to
the maximum numbarol charac·
ters (ES) allowed for that Une.
This is my way 01 clearing lhe
line without erasing any 01 the
white boundary.

Each I(ELlls defioed below:

~11-C"'__P_IC...tl
1Cll- c,,""""'" .-.e 120 eNol ,I
~-c.n_ bu................. 120 c",", I
~"__... II",, (2Och•.)
1C5l-_na I,,.,., 2{20 CI\eI,)

~ - ..,.,,~.. line 3 (20 che'.l

The remaining lines are lor
customer phone numbers.

~ _ ~lll--H" too _or -W-too won.
11 cner.1

1I8l_ ~121- .... COde!3""'J
1t9l_ ~13l-3-d090'preriltp _,J
~101_~Ul_.-<Iog""""'-'" cner.1

As you can see, each phone
number Is made up of four sepI·
rate variables. The reason lor
this Is to allow for puncluatlon
during data Input, and yet end
up with a single variable for
each phone number containing
no punctuation jor at least
limited to 11 charact8fsl.

Later, in line 290 each set of
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Il'Il QIITl .,J.l~.l'Il.I1 •• ro.1IO.l'Il.Jo..l.1'O.lOe.1'O,U'.I."<.).U'

liS QIITl ),oaI,<,U6.1 ,~••J.l.<l.J._ ••

110 IF II) ~ fliP llIl) • l(nl( HU). II - 11 : Mllor! • [' , U - 1, ITlI ...I( U - n • I, 1I};:
U-U,I: 1IO'llllO: £lKlllIT<lIJO

rtl)lI1)· 1(1) ·n'l· t(ll_ 1(0) : l(ll)· tOll' 1011. tml' III.)

JClll.OIt I • t lO I : S!".I) , 1(ll ; ''In , S(".') , lllll : ClS ,

'0fI1' I lOlS : IU)'" :11[.11: 1I ·~·1:
CU : "llIT I llO. "Til toI<Tlout: [lIT('I ... (\flU (1111. CJ' :

1-' 'TIl "lor! 11M {Dm:o oJ', 0: I~ 0' 't- IIlTll:ll

JOS '00 I • 0 lO ~ • I , Ill" [ • I 10. , Mltorr '1."":'; I • I. '\l0l:'; I, S(I,n , _LlI I ,

"lIfT n.tllGS(tIl.U) : .!Il F , 11I0

1000 II ' snlos.S(11.1tt) : II • ~"I"GI(l'.ll'l : n ' ~nl'lG1(tI.ltl)

IDIO ... tllr UU'Ol;II~.ltll, ' <eo • ' I TIl t : "1ft! 11 ' Tl • I), , o[n , '01 I ' I Til S ,

nlllT 11.''KilIMltl ), : .(fT

1010 I;(T~

20 ClEM (11100) : OHIlIT Eo_: \l('ST' !.',Q.S.I : tlS: O\M HIS), 1(10.1)

lO ClS : QOSta 1000 : IflM ••• tll(.ll( 00 IflCAll SCIflI~ OlSOU' _ •••

loo·u·w:n·l

110 ~$TOIf( : fOIl It • 1 10 El : tUoO I'.n : _UI : El ' 0 , MlIII1' t •• 11.1",l{U.Jl).

11111' tl). 0110;[ l~l).~ : 00ll lSeJI ••S' 00ll ISM!.'l : OQI« 1~7.67:

"OIlt lUOI,.S, "OIlt lUllS,": "lor!' S", "000( \lII >I\lII:.,;

IlO'o::I. liS· lI(S: I • IUlTl : MlIII1I [0. II. CKltS(lI(l):

1'0 I' "Itl(lUOCll • II Mil '[[1(110•• ) • 1 IIOlO :1811
100 ••• SItlnf\.III ....1IIlW • lIf:'UT uta"""l •• ,

l\(l I' r • " 1I011l llO

Ito ), lI(l - 10) Mil", • [. ' u. ClItt(ll):

PO I' e[l) .)lIIO (l5C(I)' llS) ll4![' IF n ,I no tl· n. I: lIOTO 110 US( oolO nil,
'lVl '" ~I'TIS TIl S<I' PI(IIIlt _. ,-

110 IF lloC(l) , Jl Mlln , EJ', SUllOlil(U,171; : 1(1t) • " : (1' II : IIOTIlllO :
'Ell ••• tlW If'f • [US( lIIO STUI ortl •••

ltl) IF UC(l) • 'l1flTll llIIl : l[ll ••• tE<r IJlI(N , SI ..... I ....ca'ACI

ZIlIl II UCl!l ' tl flI(" Il • Il • 1 lUll.": '11'1 I [0. SlfIlfI!OlUS.lJl' : l1fllO \11l :
'Ell ... U' _ • ~oo It"( A&O't( •• ,

110 \f lloC(I)' U flIEll ..lln. I•• 1(ll)' SlfIllIU( U. UlI(l([l»' 1.)1); : II' O. I :
\. [l <n lI71\l 110 OK ItO ,.111 ••, un••u. v,'t[ pm •••

120 If I&{\) <:It liOlO 130

llO flO! ... tlHfI't[ll ,.,. ~Inll • (lItT 0(lIlf. 'OUTlot •••

"0 I' U <n no Hll) , fill) • t , II ' (l • I : "If" •!". lUllo : «'TIl llO

no \. II {I TIIDo IlO nst tF tl ( I~ TMDI "Ill • I', tlEll: : n ' n • t : lIOTll liD

M~M

four v.rI.bl.sls.dded together
10 Creal. theM two phone num
ber warlables (1(7) and 1(11)~

In line 120 when EL ia equal
to, or gINler lnan 7, INa .t.t.
menl POKEa Ihe nec....ry
punctuation 10 the 8CfMn lor
lhe phone numbers. $Ira line
120 I. within the main FOR
NEXT loop thll punctuallon will
remain on ttle acreen lor the
duration 01 lhe 1.lephona num
ber Input.

'TN INKEY1loop

Une 130 II wary import.nt. II
atlna Ih.INKEYS loop. PC% :I:

175 - pc.1. creates. blinkIng
curlOf.

You'll recall Ih.1 In lloe tOO
PC% was set equ.1 to 32. During
the tlrsl p.l1S 01 lhe INKEY$
loop, PC"!. becomes 1QUli110 143.

This Is • gl.phlc block when us·
edln I PRINTCHR$(PC%lstal.
man!. The next lime line 130 is
.xlICuled, PC% equals 32 .g.ln,
resulting in I bi.nk and 50 on.
VolI'-. t1l1nklng curlOfl

Th.slat_ntPRINTOEP +
EZ, CHRStPC%)ther.lore pllntl
the cu~ al (EP + zero) lhe
tllsillme, then EZ Incrementa or
decrements IS characterl ar.
entered.

lastly there's lhe statement I
'" INKEYS which IICInll the key·
!)MId selling string variable I
equll to wh.l.....r lhe k.yboard.....

In line 1~, PEEK (10&400) and
(14484) CMck to _It bolh the
ahlft key .nd - at. pr...ecl. II
they're both clown, lhe program
branches 10 l1NE 280.

II both keys ar. down lhe cur·
sor will fTlOV8 backwlrd erasing
charsclers Irom ttwllClaen and
memory. II you coflllnu. 10 hold
Ih. keyl doWfl, lhey acllllte I r.
pell key.

This Is lhe only occilion
wMr. t PEEK the keyboard
memory lor control keya. For lhe
remaining control key. I tnl the
ASCII ....1118 01 I 1ASC(1)~ for
f81aons you'lI_ later.

line 150, as with any INKEYS
sillement, tesls lor no key t.
Ing depr8IMCI, In which <:.Iselhe
INKEYS loop II repealed. thIs
no-key t"1 must come belor.
you test tOf the ASCII ....lue 01
slling ....,i.bl. I, because If I Is
null, you'll gel.n FC ERROR. on

the other hand, II mUll come
afl8f the st.lemenlln line 1~ In
or<Iet to gel tl\e repeat back·..-.

Une HIO checks lhe cursor
ch.racter. 1/ It'l the graphic
block,. bl.nk g.t. prInted In III
place. Thll .lImlMtes • poul·
bla stray curlOf .lter hlUlng
ENTER, CLEAR, -, .Ic.

Unes 170 10 230 check tosee
If the key belng depressed Is •
conlrol key. These keys .re
SHIFTIE, SHIFTIS, CLEAR, -, t
and ENTER. I lest lor the ASCII
v.lue, since It gives • lingle
dlscr.t.....11,1. 101 Indl ...ldual
k.yl 01 .ny combln.lIon 01
key•.

While wrillng thll plogram I
used a lubroutlne In line llOOO;

IS", INKEYS:IF IS", ''''THEN
9000 ELSE PRINTO 0,
IS,ASC(IS);: GOT09OOO. Every
time I wanted to lind out lhe
ASCII value 011 key orcomblna·
tlon 01 keyl, I'd lun line 9000.

In line 170 U EL II gl..t8l1hln
8, we mUll be In Ihe t.lephone
numbel segment 01 the pl"00

gr.m. At Ih.t polnt,ll SHIFT.nd
the S key Ire held down, the plOo
gram won'! enter th.t particular
set of lour phone number van.
ables.lnslesd II goes to lhe next
phone number, or, If II rtappens
to be Iklpping the second and
Ilsl phon. numbel .ntry, It

branctlel to line 290, wl'lefe lhe
phone numbers Ire usembled.

Starting 0--

AI line 180 II ASC(I) = 32.

you've hit the CLEAR key, Indi·
callng that you wanl 10 erase
Ihe tina and start over. A atrlng
01 bl.nksls prlnted.t the CurlOI
alartlng posilion (EP) lor Ihll
time. The number of blanlll Is
the same as the maximum num
ber 01 chalaclers allowed tESj.
EZ is set to zero, and the lem·
porary input, I(El), is nulled.
Note thaI ELslays the same.

At line 190 il ASC(l) = 8.
you'.... hll the - c.using the CUI·
sor 10 backspace OM step and



eraae tM! la.t eNracter. Thl
eraslng I. dofll by a branch to
line 280.

AI tine 200 il ASC(1l '" 91 you
hll t. This ~ns you wanl 10
er... lhe line 1boWl.1 put Ihlsln
the prograom In the ~t you
prerNllurlly hit ENTER.

line 210 respond. '0 ENTER
by Pfoceuing lhe dati co~

tllned III I(EL). First. IfEL) plus
IIOm8 cl..nup blsllkl arl print·
ed at the proper location (EF».
SubKript EL II Illc~tedby
0111 til preparation lor «It...lng
the neltlNPUT line P(El+ 1)~

If EL. II I... thin 1i!llhell thl
program brlnchM to 11".110 to
begin enterlog thl new ~EU.

HowtYIf. II EL II gr..t... th.,
15. lhen III l(El) hf,ve been
entered Ind _ branCh to line
290 10 completl M!I proces..

'og.

Une 220 acts IS a protection
agatllst 8Iltlflng certain TRS-80
COlllrOI characters. Rellr 10
paQi C1 01 the Level II m,nual.

Une 230 Is reserved tor my
SHIFT/E, edlllcorraocUon ,ub·

foutllli. Normally. It would Ny
"IF ASC(I):: 101 GOTO ... thl
edltlllg lubroutlne."

At line 240 if the number 01
ChlfltCtlrs In E(EL) It .... Ihln
thl mlll.lmum Ilumber ,!lowed
(ESl.lneo the f'MtWeNracter(l) Is
concateneled 10 the !lit of I(El).
Since I(EL) Is now longer by one
cheraocler. EZ Is Incremenled by

one. Theil I(EL) 1I prlllled It EP.
Thlscompleteslhe INKEY1100p
flO the progfam relurns 10 lloe
130.

II, In the above line EZ equala
ES, thin lhe program d~ to
line 250. You WOIl'l be abII to
~ any morl cn.racten 10
I(EU. Howwver, It you're worldog
on INPUT lines 7 through 13, tn.
aecond hlU of line 250 comIIlll'
10 play. Baalcally. what..,..- you
Iyp. att... Nell 01 the lour -'-'
ments ot the phone oomblr will
lrigger an advance 10 the 11111
Inpulline.

Lilli 260 lets you lump over
lioe 280.

lIfle$ 270 and 275 If! lhe
DATA statemenls for leading III
line 110.

luting the CurIor

ThlII,.t lll,truclion In IIIle280
tnl, wttetner the cu~r can
move any lurther to the Ielt.
You'll recall Ihat EZ IllCfement'
""If)' lime the curIOI' n'lOYeS 10
lhe fight ot thl original alerting
posilion. As tong II EZ Is greal·
lK lhan zero. IheAl's foom 10
fI'IlMl backwards or 11ft. II EZ II
greatl'l"lhall zero lhelllhe blck·
spacing and erulog occurs.

Tht, 1. accomplllhld by thl
"Itement I(El) • LEFT1(I(EU,
EZ·1) wtllctl ctIoPi off tM IUt
character III atring ItEU. The
MW value of t(EL) I, primed, tol
lowed by I .Irlng of blInka
~ual 10 the maximum ,trlng
length (dellnecl by ESI. mlnu.
the length of I(El.). The bI.,k.
.,. lor erulng the resl ot Ihi
line.

The r'IWI cursor position beo
comes EZ minus ooe, then the
Pfogrlm reluma 10 line 130.

Une 290 combines lhe lour
lelephone number variatlles Into
two master varllbles (1m and
1(11)~

Une. 300. 305 and 1000
Ihrough '020 are Included In
ordar to makethl program work
lor demor1stratlon purpoMl.

Data Is processeclln 11M 300.
The contents 01 the fighl 1lKn
porary slorage vaflabl.. (1(1)
through 1(7) alO 1(11)1 are Iran..
lerred 10 permt.n&r\t storage In
1wO-dimenslonaiI/Tey S(N)Q.

L10e ~ prlnls out the con·
tenls of arfay S(N)Q.

Unes 1000 Ihrough 1020 .Im·
ply aule alCrMlllmt.ge.

In my ~llomer 511.. Pr0
gram 11111300 lalhl beglonlng of
the Iln'or correction and MIlling
.utlfoutloe mentioned In lillll
200. Fonowtl'lg thf,I, I ent... the
remaining ..... dlla and IhIIl
"en II an on dlak.

An 01 tnaellt. program M(t

ment. draw trom thllnput sub
roulloe.•_m

Slllce wriling thia arUcle.
Wilde hIS written a macllloe Ian·
gUlge version 01lh8 Pfogram.1l
is aVlllablafrom tllelulhor.

GOO-GOO, GAA-GAA, REA-DEE••.

-~CLOAD
MAGAZINE. Inc

P. o. Bo>c I267-GoltU.. CA 93017
1fKY.l) 91)4·2761

PIlICE8 _

I year subscripljon .. . $36.00
6 month subscrip6on. . 520.00
Singlr copit's. .. s 3.50
~1 SIO.oo
~umr2 515.00

So~ new TJt8.8O jU5l said ils first word. REA - DEE. Now
..tlat? AM)QJ thinking of ils future? About ill education?

Bef~ you run w IIIld get an ANSI atand¥d~ Of I
COl:lo\SY1.. dlllb ba5c 1TIllnllgt~ system, think blM:k 10~

you weft Itas than II ytllI" old. How would you hllvt '-'dltd tht
btwoncltriIlg pIethorilI of dlIta you _ poaaibfy thinking of
~ 10your~? No. you havt 10 a.oAD

btl~ )OU can RtIN - we all know thllL So pvI
""fIlJ all t/'Io$oe COBOl.. fOUlines and Pascal telIIs.

IIIld get I subscription to O-O'd) MAGAZINE

a..oAD hils just tht right mill of~
progrllms for a hedhy. happy new~.Once

II month. I ~ ClSStttt win _ lit YOUf door by

Fol Oll» Mail. hili d softwllre ltwIt will provide ..
solid ItanW1g fOUlldlllJon for boch )OU and )OUr-_.

Cd I
"2.00
~2J.00

$ 4.50
$10.00
~15.oo

......51rfChllrgr/VISll Wrlcomr.
Also Cash r. Gold."Copyright CLOAD MAGAZINE 1980

The AM PtInt;
~ rMb oS tad hoghrf-pItlls.t writr for them.
ts.ack I»Ur!Io 4Vo/IlLable-~10( CUf 11!>t.

T1t&-8O 'S d rr.Kltmalk 01 Tandy Corporllion.
Clllifomy rrsodtnl5 add 6' 10 s;nglr capirs lllld anlhologies.
Pl'ogr"ms arr for Lvi 14Kar>dLvl 1116K.MrrOcl I.Lvt II 16K only.
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SPOOLER FOR THE TRS-BO·
A proven TRSDOS* I NEWDOS* I NEWDOS80* extension which greatly
improves the system performance when running typical business
applications. Many applications have been benchmarked to run nearly
twice as fast with the Spooler installed. Installs in minutes. No changes to
your programs.
Specify: Mod I (TRSDOSINEWDOS) or Mod I (NEWDOSaO) or Mod II
(TRSDOS 1.2). $100.

Model II XBASIC
The best of Apparat's ideas for enhancing
Microsoft Basic. with some of our own.
Ten one-letter abbreviations for commonly
used commands, six single-key (immediate)
commands, and an extremely powerful
cross-reference facility. $50.

HOST II I TERM II
Allows "remote control" of one Model II
from another, which may be miles away.
Designed for remote software support at
customer locations from our office. $50.

DUMP
Shows every active variable in the
resident Basic program, along with its
current value. Indispensible for the tough
de-bugging tasks. Requires XBASIC. $60.

FRIEND
A CPfM- like set of shorthand notation
utilities which stretch the power of
TRSDOS. Copy, kill, print, display a group
of files based on generic and wildcard
selection. Example: move '/BAS:l to
~/OlD:2 will copy all the '/BAS' files on
Drive 1 to Drive 2, renaming them to
'fOLD.' 875.

SKRUNCH
Compress your Basic programs to an
absolute minimum. Typically saves 30-40%
memory, and 7·10% run time. Very, very
quick. $35.

SAVE
Retrieve the resident Basic program
following a system crash. Don't be without
this ane, when you need it! $35.

AND NOW UNDER DEVELOPMENT:
SUPERCDBOL: A high level, structured
language preprocessor designed to work
with Radio Shack's new COBOL compiler
(RSCOBOL). Greatly improves the usability
of the world's most popular business
computer language.

MASTER I SLAVE
Used for transferring files from one Mod II
to another. All formats, and baud rates to
9600 are supported. "Slave" system can be
unattended! More convenient when used
with Host II/Term II. 8150.

BUGZAP
A powerful machine language utility
modify I print memory, disk sectors. An
invaluable part of the programmer's
toolkit. $50.

SBASIC (Model I or Model II)
From Ultimate Computer Systems. A high
level structured pre-processor for Basic.
Perform named subroutines. Condltlonll case
structure. Whll, loops. Until loops. And
much more! Just forget about line
numbers! Model II version is compiled, and
super flIt. Model I $50.

Model il 875.

DOSFIX
A collection of patches to TRSDOS and
Basil to enhance their usability and
functions. Includes our well-known
BREAK7E patches to keep the break key
from being used by mistake.
Free with any Model II software purchase.

TERMS: Shipments normally
made same day. Terms: Visa.
MC add 4%. C.O.D. orders add
$5.00. Ohio residents add
4 1/2%.

=c

ORDER NOWI
Snapp, Inc. _m

8160 Corporate Park Drive
CIRclnnali, Ohio 45242

513 - a91·4496

"TRS-80 and TRSDOS are trademarks 01
The Radio Stlack division 01 Tandy Corp.
'NEWOOS and NEWOOS/80 are trade
marks 01 Appalat. Inc.
'CP/M is atrademark of Digital Reseafctl.

•
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HARDWARE

A high quality alternative.

Selectric Hard Copy

Mlcha,1 W. Bicllerton, M.D.
2631 Wharton 51.
Philadelphia, PA 19146

It dldn', lake long after buying
my TRS-80 tor me to realize

Ihal I needed hard copy.
As a surgical intern, I didn't

have $700 lor a quality printer.

But I did have $75 lor a broken·

down, used Inpul-outpul IBM
selectric.

Although the typewriter was
in bad shape, II had Ihe electro>
magnets and contacts lor use
wllh a computer. All I had to do
was figure out how to Interface
thelwo.

The only Inlormallon I could
tin<! was Emerson Brooks' artI
cle, "Taming the 110 selectric"
(Kilobaud, June-July 1978). But

Brook's method has several
drawbacks.

First, he relies on soflware to
perform all decoding and liming
functions. Every carriage return
uses 500 rna, even Irom mid·
page.

Also, lhe sollwafe must be
loaded every time you want to
use the prlnle,. I wanted a driver
thaI woutd allow the Seleclflc to
operate at lIs m8llimum speed
of 15 characters per second. I
also wanted to be able 10 simply
turn 00 my TRs.80 and go to
work.

My driver sotves both prob
lems. II win work with BAStC's
LUST and LPRINT commands
without any soltware patches. II
will also decode both upper and
lowercase characters, and will
work welt with such programs
as the Electric Pencil. You can
even write your own word pro
cessor In BASIC, since the
TRS-aO will outpul upper ancl
lowercase strings.

If you don't have a TRs-80, an
Inlerlace circuit will stilt let you
use this driver.

The ~rlc Typewrll.,

The Selecl,lc mechanism has
been used In compoter terml·
nals for years.

The models 731 (Photo 1) and
735 are available 00 the surplus
market. The only difference Is
the 735'5 wider lllteen·lnch
mechanism.

The basic Selectric mecha·
nlsm Is sturdy and well <Ie-

signed. A type element the size
of a golf ball rotates as you hll
each key and types the charac·
ters. The printing quality Is sec
ond to none and Is suitable for
everything from business lellers
10 hardcopy memory dumps.
Also, a number of dillerent type.
faces a'e available.

The $electric uses a series 01
electromagnets to activate lhe
proper mechanical clutches. A
seven-bit $electric code directly
represents units of ball rotation
(Rl, R2, R2a and AS) and ball tilt
IT1 and T2). The seventh bit is a
shUt that is actually a 180 de
gree rotate operation.

For example, the Character
"s" Is represented by 0010001
(the formal Is shlltfT2IT11R5IR2a

IR2JR1, zeros being active In all
but shift and R5). To print an "s"
the ball liIlS IwO units IT2l and
rotates four units (R2 + R2a).
The character "S" Is represenl·
ad bY 1010001, which is shllt, Illt
two and rotate four.

The standard $electric code
Is c.tled correspondence code,
but many Selectrlcs use BCD
(Binary CO<fe Decim.lj coding.
These codes are nOI Inter·
changeable, and use different
balls. For example, the char·
acter "S" Is represented by
0100110 In BCD. Also, BCD type
balls have ooly uppef case lei·
ters, numbers and special sym

"'..
To teU which kind your selec·

tric Is, buy a standard type ball
(correspondence). If your type.
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$electric inlefl,ce.

writer prints characters diller
onl from those on the keys, you
have a BCD machine.

If you use the typewriter as an
output device only, a BCD ma

Chine works line. Buill you wish
to type Irom the keyboard, yCHJ
must convert to correspon·
dence. (See Robert M. Well's
"Converting Selectric Key
boards to Correspondence
Code," Kilobaud, Dec. 1979 and
Jan. 1980.)

The Selectric code Is shown
in Table 1. NOle that the charac

lers "<." ">", and "," are not
available on standard type balls.
My Interface substitutes "I" lor
"less than," "g" lor "greater
than" and "E" lor "exponentia·
tlon,"

Photo 2 shows the undersur,
face of the selectric mechanism
and Photo 3 shows a close up of
the printing (Tl, T2, AS, A2a, R2
and All electromagnets, Input·
output Selectrlcs also contain a
bank 01 switch contacts, which
are dlreclly above the printing
electromagnets (Photo 2). These
input data Irom the selectric to
a computer. Since most micro
computers have their own key·
boards, you can disconnect lhe
switch bank.

on.,..- Circuitry

Fig, 2 is a block diagram and
Fig. 315 a schematic ollhe drl...·
er circuil. lel and IC2 form lhe
heart 01 the driver, They ale bI
polar read-only memories that

D

con...ert ASCII into correspon
dence code. A clever arrange
ment decodes contlol com·
mands. If a control function Is
Input 007 goes high. This Is led
back to the Input through Al and
C2. This serves to re-conflgure
the read·only memories for de
coding control commands.

When a strobe pulse Is ,e
cei...ed, the decoded data is
latched into eight·blt latch 1C3
and I~. Flip-flop IClla Is also
set, pro...ldlng a busy signal,
The Slrobe pulse propagates
through a series of mooostable
mulli...ibrators. It a control c0m

mand (carriage leturn, space,
backspace, tab and index) is
decoded, pin 2 01 IC15 Is high
and the pulse from lC9a trIggers
ICl0a, IC10a In turn slrobes the

control command to the prope,
relay through IC7 and hall of
106.

II a printing command is reo
celved, the situation Is more
complex. This time pin 4 of IC15
is tllgtl and ttle pulse trom lC9a
passes through IC12a to trigger
IC9b. (tCl0b Is also triggered but
has no ellect.) IC9b activates
IC5 and half of 1C6 and prints the
Character. II also plovides a
strobe out to the strobe electro
magnet.

If the typewriter Is in the Incor,
rect case the pulse triggers only
IC10b and shills up or oown.
lC12b delec!s the shifl. 1C9b
lhen prints the characte,.

Any print or control operalion
activates ooe of live contacts In
the typewriter. This is de·
bounced by ICllb and Clears
IClla, resetting the bl.!sy signal.

The 14 eleclromagnet drivers
(Fig. 4) ara identical, and use
MJE6043 dartlngton translstols,
The diodes in parallel wilh the
relays protect the transistor
from the high ...ollage IndUced
when the eleclromagnet Is
turned all. Since the duty cycle
is lOw, the t,anslstors do not re
Quire heat sinking.

The powel supply Is a con...en
tional full-wave reclifler wllh a
regulated + 5 V supply lor the
TIL Integrated circuits. My se
lectric had 48 V electromagnets
that measule 475 ohms. II your
electromagnelS measure 125
ohms, then use the alternate 24
V supply.

Photo 2. Bottom view of Ihe Selectric showing keyboard contaCIS
(Iefl), printing eleclromagnets (Iefl fowe,) and control elec
tromagnets (right),

---......

Photo 3. Closeup view 01 printing eleclromagnets. From leN 10 right
Iheyare T2, Strobe, T1. R2a, RI, R2 and R5.
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***A PERCOM BULLETIN ***
Adapter for TRS-80· computer eliminates disk read errors

Peroom ad~ter flXN TRS-ao° computefdiskcontroller.

- one which has been used The SEPARATORTM is
reliably in Peroom disk con- installed without modifying the
troIlefs since 19n - lot the host system. The user merely
intemaJ Ie separator circuit removes the FD1 n1 Ie from

Gartand. Texas - HatoId
Mauch, president of Peroom
Data Company, annourx:ed
that the company is marketing
a simple plug-in adaDler lor
TRS-80° computers thai cor·
rects a design deficiency in
the disk oontroller circuit.

The problem, which
causes dtsk read errors, has
been traced 10 Tandy's re
liance on a circuit internal to
the FDln1 controller Ie to
perform the function of
separating clock and data
pu....

As explained In the
8ock""",-. UIO of Ole In
ternal chip circuit br reliable
data-clock separation Is a de
siQn shortcut wtlicll Ole man
ufacturer of the oontroIlef Ie
warns against.

The Percom solution, a
PC card adapter called the
SEPARATOR''', eliminates
the problem by substituting an
explicit data separator circuil

i;lf/'.
~

"''''

.. \ '1
1

'))\"
, I. ( • , ••"

\ \ , ' • " ·0

\. " ..iIlii.iii'iiiii'ill"'Iii'··. .,".,""
.' .\",

,
""
,
~lN 1

the host controller, installs the
IC in the DIP socket on the
SEPARATORT

.. card, and
plugs the adapler into the va
cated socket 01 the host c0n
troller_

Percom cautions that
opening the Expansion inter
lace of the TR$-eo· comput
er, which is required to install
the SEPARATORTM, may void
the c:ewnputer's limited 9(}day
wenanty.

The SEPARATORT..,

which sells lor $29.95, may
be purchased lrom Percom
dealers or ordered direct from
the factory. 1'he Peroom toIl
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 ctlarged to a
Master Card 0( VISA acrount.
Texas residents must add 5%
sales tax.

IIACI\OROUND~R

CRC ERRORI TRACK LOCKED OUTI
Percom Mini-Disk Drives
Store More, Cost Less.

Peroom mini-diskdrivesstoremore data, are
more reliable, yet a 4(}.track Percom drive
costs $100.00 .... than a 35-tracX Tandy
drive,

You can store over 102 Kbytes pet' side
on Petc:om TF().100™ 4(}.trac:k drives; 197
~ on one side 01 a TFD-200™ n·traek

drive. A patctl - supplied tree on minidiskette - upgrades
TRSDOS· 10(operation with the newer 4(). and n-trackdrives,

ElottI TFO-l00™ and TFO-200™ models are available in
cr.,~ and thre&drive configurations.

Prices start al $399 for a single-drive TFO-1 OOTM, $675 fora
single-drive TF().2(XpM. Drives are SUDDlied with heavy<luty
power supplies. Metal enclosure is finisflBd In compatible silver
e..eme"

See your neatby Petc:om dealer 0( order direct b'f calling
toII-lree 1-800-527-1592.

Five-Inch Disks Store More
Than Eight-Inch Disksl

GMancl. Texas - ..k.ne 25, MocIel I computer is about 290
1980 - Percom Deta Coq)eny Kby1es.
has beGun production of a Maud1saldIhaPCcard~
double-density disk controller ter, 'IWhlch plugs iilto Ih8 mntroIler
IldIipMr lor TRS-aO. MocIeII com- chip~ a !he compuIer Ex--.. """"" ..............-Harold Mauch president of well for either sing~ or
<>-- _ ....... _. ' cIoI.tIle-densi storage, and l.IlI8rS
.-.......... "",_u..tllrl!'llltXllBl may continue to run proorams
nere~, S8)'i'lg that data aor- under TRSOOS·, OS-80T'So and
age capacity UUlg Ih8 8dapter Bnd OCher~ oper8ting_ ..._.,.. --"",--'"18m - which .. inctJded - cin be Price lor !he pIug-:' adapIer
increased t~ ~~ much as 294 lhlI TRSObs0-loke~
I<lJytes per rnirlidi8k8tt8. OOS a'1d a utility lor convertng

By CXlfTlWison, lhlI maxirTun fil88. and. progrtnlS trom $i'lgle- 10
sb'age lor tatger ~-ilch disk clllUbl(KienSit lermat is expected
systems U88d wilh 1M TRS-8O. 10 be $219.95.

This problem started while
we were sluctying an annoying
protlIern wilh lhe 'RS-80. c0m
puter. Disk drives acid by Peralm
~ and t8B1ed before. we notiaJd, however,
f18l !lOrTl8 disk driY8S would pass
the Percom inspection but ;ust
would not wortl. reliably on the
mer tracks wilh aTRS-8O. com_.Theoe __ ......

h menulecturer's specifications,
Bnd would h.nction perfectly on
OCher disk systems Percom man
ufactures - "perfectly" here
meaning mora than 50 million
bytes reed wiIhout error!

The disk reed data separa
tion lWTal~ltln lhlI TRS-8O.
computer Expansion Interface
UIM In ntemaI data sepMlItor 0/
Iha FD1nl disk formIItter/an
troIIef Ie. UIe 0/ lhlI F01n1 In
tarnal dala separalor is not

;:a~j=~~=
ing note appeanI on page 17 of
the F01n1 data sheet:

Intarnal data separation
~ wor1l. lor IOI'l'I8 app1i
cations. However. for ap
plications requiring high
dala recovery reliability.
woe recommends exter
nal data separation be.....

we suspected the data
separator because the problem
was most se....r. on disk Inner
trac:6la where s10rage density is
highest and data separation is
most critical.

To prove our poWrt, a tectw'li
cian breadboarded a standard
Percom data separator circuit,

..... _."''''''1m) !he Ftl1nl IC Kd(et of the
TRS-8O. compuIer oontroIIer.

When connected to the
TRs-SO· 0Cll'TlPJler, • trouble
9O!T'I8 drive Ioodioned perfecIty!
we ran a a.-.o<uP u$ty FlWI)'
times and I'IIMIf got • track lock
out. Before _ -'ited the 8ldemaI

data MPW8lOl" cin:uit to lhlI com
puer, this SWJ'l8 drive would al
ways k:d< out tracks, Bnd would
have diffICUlty reading from lhlI
mer (t!9W IUTO!Ir) tradts.

The PerlXlm data separe!Or
cin:uit file. lhlI r'I'lint-diIk c::ontn;lI.
Ier 0/ Iha TRS-8O'~, The
type of drives being used is ir
r8levanl: the circuit eliminates
disk reed erTOI'S resulting from lhlI
Inability 01 the Tanay controller-"'- "'_and data signafs:areading
hlgtl density ......,. tracks.

PftlCES N¥:J SPEClFlCATlONS SUBJECT TO C»WlOE WIl'l<lIJT NOTlC::E.

.... 251 PtRCOM DATA COMPANY; INC. 211 N. Kirby street Garland, Texas 75042 (214) 272-3421
"'_~PwaIm C.~,lrIc. ............~T..-d1R1dioSlw:l<~"M'littI_no~t;I"-'WnlMIa~.
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language uses another arrange
ment, connect pins 3, 5, 7 and 9
of IC17 to the appropriate data
lines.

Fig. 7 shows a port·based In·
terlace circuit. 74LS& magnl·
tude comparators are again
used locompare AD lhrough A7,
with the programmed port ad
dress on dip SW1. Instead of
RO° and WAo signalS, the port
Interface uses IN° and OUr
lines. Restrictions on status In·
formation are the same as lor
the memory·mapped Interlace.

Table 1. ASCII end corre
spondence codes. All valuss
ere decimal. When decoded
into binery the correspon·
dence code represenls
(MSB}COnlrol Cherecter/
ShiftiTZo/T1°IR5IR2a °IRZo/
RI-(LSBj.

......
H...,.._.

...

eight-bit butler IC18 and IC19
aM triggering the monoslable
IC2. to produce a strobe signal.

Then Level II Basic looks at
memory posillon 14312 by puls
Ing the RO° line low, and walts
until 07 (lhe bUSy signal) goes
low belore oulpulling another
character.

To use another computer, you
need to know If your language
uses memory mapping or pori

addressing. Either of the clr·
cults in Figs. a or 7 should be
suitable.

Fig. ais a memory-mapped In·
terlace that uses four cascaded
7.LS85lour·blt magnllude cam
parators. When the Input ad
dress lines AO-A15 are equal to
the address programmed on the
dip switches SW1 and SW2, the
cascade output (pin a of IC25)
goes high. tI the write line WR"
goes low, then the dala lines 00
to 07 are latched into eight-bit
latch IC18 and IC19.

At the same time, tC24, a
monostabte multlvlbrator, gives
a strobe signal. II the read line
RO° goes low, the busy algnalla
Input to the computer. On the
TRs.80, 07 Inputs the busy sta·
tus, aM 06, 05 and O.lnpul oth·
er status Information (which I
defeated by tying the lines to the
appropriate logic levels). If your

.,.

.,

UOo

601 IC22goes low when memory
position 143121$ addressed.

Any time the TA$-8l) outputs
to the line printer, II places the
ASCII code on the data bus, out
puts 14312 to the address lines
and pulses the WAo line low.
l" OU denotes a signal that is nor·
mally high and goes low when
active. Thus, WA = WA".) When
this happens pin 1 of IC23 goes
high, latching the data into

___"~:2!,,---«:--;:;11 "JUO"

'M = ::::0 :'~."" ....... .... ~ ~"NflM4 ..._'.- -".....011. ~"'CN M' on', = OIlI.,n _010

•• 0"" ::::0 ;.Oleo.,,,. M' = -:'== = It> ... ". "• 1<1 DOO - '" -
" leI 001 - leO ... f---- " •• - •• ••

-" •••

==
••-. •• • • _~CI-" ". ." -= cooo'Oo. f ...........

Ml•• 'on .....uo _GdO'_
-" '''-0'. _~''''U

r" '"T'''
-

'" :::i"." -:~.c...-ii........_..,.u •

r,;,:'.'! ..,;",or..... .......-
r lC". Ie.. ...U .._.

'UM€" o:.o.K II I
'-rl . ....,... I 1 .." I ...", ' .......TOO r---,.. ." DOC....... ...",... r---... ...... " ....

'COl.. Ie",
ICI •• ICI.

"." 'tl'

I" ..... , ' ..<Ie_CO

I IuS' n,' OLD•• I• "".'............,....... 'u_""
I ,ell I

Fig. 4. The trenslstor drivers are all identical and use MJE6043 tran·
slstors. There are 14 trenslslor drivers; six for n, T2, R1, R2, R2e and
R5, one lor Ihe strobe electromagnet, five lor the carriage relurn,
space, backspace, tab and Index electromagnets and one eech for
shift up and shift down electromagnets.

Interllce Circuitry

".

The driver connects directly
to the TAS-SO expansion inter
face. II you don't own the Inter·
face. Fig. 5 presents a suitable
one.

Radio Shack Level II BASIC
reservea memory position 14312
declma' (37E8 hexadecimal) for
the line printer. IC20, IC21 and
IC22 decode this signal, and pin

Fig. 2. Block diagram of the driver circuitry. With the exception of the feedback connections, aI/outputs <(1)

on the right side of 'he dlsgram go to the Selectric electromagnets.

M

"
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FIg. 5. The Interlace lor the TRS-80. fI you have the expansIon Inter
f.ce, thIs cIrcuIt Is not ntHldftd since the sIgn. Is, 01 to 07, bUSy .nd
strobe, are avaffable from the expansIon Interlace. Numbers In pa
rentheses correspond to the TRS-80 expansIon port ftdge connector.

THE LOWEST
prices on this high-quality sof1ware. Buy direct and save 500/0. Now. also
available tor CBASIC on CP/M and MBASIC on HEATH HODS.
DATA BASE MANAGER MIII-l I8lI Mlcl-II 1111'
You can use it to maintain adata base &produce reports without any user
programming. Deline file parameters & report formats on-line. Key
random access. fast multi-key sort. field arith.. label. audit log. No time
consuming overlays. 500 happy users in ayear. Mod-II version with over
50 enhancements.
AIR Mod-! I8lI MId-lI 11411
Invoices. statements. aging, sales analysis, credit checking. form input,
order entry. As opposed to most other A/R. ours can be used by doctors,
store managers, etc.
WORD PIIDCESSDR Mill-I I4lI Mod-ll I4lI
Cenler. justification, page numbering ...Used for letters, manuals, and
reports. Mod-I version features upperllower case without hardware
change!
MAILING LIST Mill-I S5II MId-lI 1911
The best! Compare and be selective. Form input, 5-digit selection code. zip
code eKI.. sort any field. multiple labels. Who else oilers a report writer?
INVENTORY Mod-! IlIlI MM-li 11411
Fast. key random access. Reports include order info, performance
summary. E.O.Q.. and user-specified reports. Many converted their
inventory to ours!
PAYROll A/R, A/P, and GL available for the Mod-II OOS and CP/M.
L218. a cassette package of 10 business programs for Level II 16K
systems. $59.
All programs are on-line. interactive. random access, virtually bull free,
documented and delivered on disks. Mod-I programs require 32K TRSOOS,
and credit is allowed when you upgrade to Mod-II. We challenge all
sof1ware vendors to offer low cost manuals so you can compare and
avoid those high-priced, undocumented, 'on-memory' programs.
Manuals alone S5 for Mod-I, $10 lor Mod-II. Don'l lef our low prices fool
you!
Mod-II programs are eKtensively modified, guaranteed to run with 1year
newsletter and updates. 10% off for ordering more than 1Mod-II program.

MICRO ARCHITECT. INC" ...~
96 Dothan St.. Arlington. MA 02174

Photo" and Photo 5. The driver cIrcuit board. Wire wrap sockets and
a sfft-n-wrap tool were usftd. The ""-pln edge connector is for use in a
home made card cage.

1-'------......

bering, which Is printed on the
circuit board.

Be especially careful when
wiring the 4O-conductor ribbon
cable. I used an ohmmeter to
trace each wire and engraved
the word "top" on the upper sur
face of the 4O-pln connector to
ensure that I would not Insert It
upside down.

I used 25-pln 0 plugs and
sockets with a 25-conductor rib
bon cable to connect the Selec
tric. Fig. 8 shows my pin deslg·
nations for the 0 connectors.
My Selectric had a 5O-pln plug
attached to a heavy metal brack·
et. I substituted the 25-pln 0
socket and hooked up the cable.

Iwanted to build the complete
circuitry Into the selectric type
writer cabinet, but didn't have
enough room. If you have the
space, you might consider this
opllon.

Conatructlon

Use any convenient method.
The layout Isn't critical, so
printed circuitry or perlboard Is
suitable. I used wire-wrap socIt
ets and a sllt·n-wrap tool (Pho
tos 4 and 5).

I brought all logic signals out
through a44-pln edge connector
for use In a homemade card
cage. The transistor drlv8f1S, in
terface circuit and power supply
were constructed on separate
perfboards.

I had some difficulty locating
a 4O-pln connector to plug into
the TA5-80 eKpanslon port. I fi
nally used an AP edge connec·
tor (part number APP924065-38)
with a 36-lnch ribbon cable per·
mane~tly attached.

Fig. 8 shows the TA5-80 ex
pansion port pin designations.
The TA5-80 uses odd pin nurn-
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Fig. 6. This circuit will operate
with computers that use a
memory mapped output to the
line printer. The memory loca·
tion is programmed on SWI and
SW2.
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Fig. 7. This circuit will operate
with computers tha' use a port
addressing scheme to output to
the line printer. The port address
is programmed on SWI.
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COMPUTER SPECIALISTS

AUTHORIZED

TRS-80~AL."A301

15%
DISCOUNT

Off
List
26·1054

4K Level"
552.00

7000
bOOO
8500

m wilh Keypad 5688.00
BoHlO

2.900
3t>5 00
.7600
.2.00
.2.00
72000

1799 00
33 00
U500

10%
DISCOU T

Off
List

26-4002
64K 1 Drive53499.00

1800

Acorn
....--. Software
-- Products. Inc.

Model II Cobol Compiler
5360.00

Cobol Run Time Package
536.00

5.500
HOO

~)J'BASF
105'. O,S I ~

1080,s t e~

All OTH R R.S. SOFTWARE
FURNITURE. STANDS. CABLES
AND ACC SSORIES DEDUCT
10~. FROM CATALOG PRICE

Novation Cot Mod m .. 5149.00
CCA Data Manag m nt
Sy I m 72.00
Adv nture Gam
Gomes 1·9 each 14.00

5180 00
bOOO

Mit 80S' Comp,l r
Mod I II 8as,c Comp,l r

I... -

CEnTRDnl~S

ast 100 CPS Centronics
730 Printer· $675.00
Text Quality Centronics
737 Printer· $850.00

.....,

1·800·841·0860 Toll Free Order Entry

No Taxes on Out Of
State Shipments

Immediate Shipment
From Stock.

DOW TO P AZA SHOPPING CENTER
115CS CO DAVE.S.W.
CAl O. GEORGIA 31728

(912) 377·7120 Ga. Phone No.

Full Factory Warranty
on All Items Sold.

Largest Inventory
In the S.E. U.S.A.
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Operation

This Interlace can be used dl·
rlllClfy with Bille's LUST and
LPRINT commaods. Therefore,
prooflms that use the TASSO
line printer w1ll work wl1hout
modil"lcallon.

II you ha.... a program with a
l,rge numbel 01 PRINT l1at.
ments thai youwl,htooutput to
lhe Selectric. you can retype all
PRINT statements, substituting
LPRINT.

Hate's a naatlr\ck tNit will ac
complish ttla same thing:

Irame. I used the connector
bracketsct_.

You can program the ,ead·
only memories wilt! the dsla In
Table 5.11 you don', have tM fa·
cilltl .. , t will nil prepro·
grammed 7.5387 ROMs. I'll also
consider programming lhese
memories for specialleafur.s.

My Selectric Nid s maze ot
wiring to feedback contacts,
alectromagnets and keyboard
contacts, wl'tlch I ren10Yed ot
disconnected. , blought the
common connlllCllon to the elec·
tromagnets out to pin 1on the D
socket. My SellllClrlc already has
auppre..lon diodes. Check lhe
polarlly 01 these diodes since it
might be connected dillerenlly.
II you ha"a any questions. use
sUPClfltSslon dloOas on the tran·
slslot dr1Yet board Instnd.

Locate the prinling and opat"·
atlonal electromagnets and wire
them to the 0 ~et. Fig. 9
.hows 11'11 Iocallon of these
alectromagnets. Next, locate all
'hoe of the feedback conlKII
and the two shlllleadbKk cen
tacll, and wire tnem according
to tM lICf'lemIt\c diagram (Fig.
J}. see PhotosS, 7 anelSalld Fig.
10 to Iocalalhe.e contaclI.

The Iinal COflneellon I, lhe
ground. Attach II directly to the

Photo 7. R;ght .kH ,,"'w 01 tM Se/«t,iC ,howmg ,hill 'Hdbllclc con
lac", ,hlft ataclromagnet, and carri,ge ,"urn feedNCIc cantle".

PholO ~. RN' "NW of lha SatactriC ,hOW/fig locI/ion 01 the ind~.,

'~caIt>aclc'~ca,fld ',b feedb,clc COn/.CIl.

.,
'"-

...--

Acorn
Software PrOdUCts, Inc.

lS34 Nonh Ca-oIM AVWIUI, S.E~ Wut*1gton. D.C. 20003

Don't Get Enough on Sunday?

°ms.«l ••_01 TWldrCo'o

IDU.LllIllfllOUllllla:l UiIIYTTUl I

With Piglkin you work on your offense and de
fenae any day you choo... Thl, football game for
the lRS-SO" has mOlt of the elements of tnegames
you walch .....ry weekend. But in Pigd/n you call
the play., watch the thlrty-MCOnd clock, and gel
call.ct lor penalli••, if you .ren't car.ful, Featuring.
grllphlc display of tnfllield. the ball, and It.tl,ties on
the .cor.board, Pigskin h•• eleven offensive plays
and Hven defenslvtllormatJons.

You compete against a friend or baltle .g.lnst the
program In Pigskin. If you go against the program,
there ar. live levels 01 dltflcully. And they .ren'l
e••y. Youel" liven sall.'gamelfyouneed togoout
lor beer!

Acorn produces MV8rai gam•• lor the lRS-SO.·
These include Pinball, • graphic arcade-like game;
Invadars 'rom Space, a last action program with
sound; Quad, a three-dimensional strategy game;
and Gammon Challenger, the popular backgam
mon program. Each i, ayallable at only $14.95 on
t.pe and $20.95 on disk lor a 18k. Leyalll TRS-80.·
....k lor thesa .nd othar quality Acorn pr~ram,at
your loc.1 compute, stora.

PIGSKIN
by John Laurence.

Rick Sothen.
Waltar Gavenda
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Ttll, can be uMd anyllma In a
p'OQram, In the command mode,

or In the Ilf'lll'"1Itllent to re::-..
!IYIlI the vkSeo beforl l"miMI·
Ing thI program.

In .odltlon, IMM POKE c0m

mand. CVI be Io.INId to change
LPR.1HTIIO PRINT by uslrog:

To r..... '1 blCII to normal

.1I.r. Thl' will ch.ng. all
PAINTs to lPFIINlI.1I you wish
10 dlnbl.lhls,..turetPRINT =
PRINT) then UN the following
command:

L .

I•• •

~

Fig. P. t.octtion 01 lhe printing Ina controll'-Ctrom.pn.ts ~w-d
from tM bottom 01 the typewri'".

Fig. 6. Pin numbering 10( the TRS-aJ u~n.1orI port .ape conn.clor
1M Ihe 2S-pl(l D connector u.«I 10 conMoC' 'h. drlYef to the s.~
trlc typewrl'",

Now, a" oulpul OtdII'O.,lly cu.
played on Ihe video lereen 1.
typed by the SelectrIc.

11 you type these POKE stat.
menll while 11'0 tM command
mode In BASIC. be lure 10 type
1'*n tog.lt_ with. colon up
.r.llng them. 01,*"",1.., .tt...
enterlrog the II~I POKE, you will
loIe the vtdeo dlspiay.

If Ihls happens, correctly type
the MCond POKE statement
(With tn. vidt>o tct... ~M)

Ind the Selectrtc wilt r-oond
with the lamfllar READ\'. Now.
.nythlrog ty()Id on the TR:S.'JO
Qyl:Ioard will be echoed by the.....,,"'-

A belt... way 10 UN this fM'

tur. I' 10 pI.CI the POKE corn
rnaodl la the Ur" It.tement 11'0
lhe BASIC program you wI." 10

'"
~...
II..
a:..
>...
'"

_"
CK. Order Visa MC

U n n

PholOPO;1'01
$111.95

PenBuic
________ SO. u $14.95

N,me

C'ly

lip _

Adelr.ss _

Card' _,..
Dale

Don't be mi.*! by more ••pen.... Imtul"-I

Thll II the origlNI Plroto poi1l/ lighl perl pr.
I~ed and suoporled by some 01 1M Iacling
toU.....,. sources 1111•• "OullilySOllwlre"_ "lrI
Itlnl SOlt....I'... -"levellV"proctucts Ind so on.
JU"im.p,~

In ollylng backgammon. (included) ....hen you
....11'11 10 move I man. you just poll'll It whlll you
Wlnl to move Irom, then poll'll It ....h.r. you
WII'lI to mov. to, and your min movellll No
moll fumbling with keybollrds-VEAI

Vour PholO Potnt PflCUge CorM_ comp....;
1 Pholo point light pen (01 courHl

• Info sh..IS on I'Iow to connecl lhe P4n end
how 10 ....rite your own progrlms
All IN BAStC
T....o 1P8"ures
AND 1....0 sensjlmly sellmg'
A casselle tape .... ith 'I informalive progr,ms
anct games
Rucly 10 Connecl 10 your TRS-80 System.
(DOS tooll
Does nol volO Iny Radio Shacll waH,nlles

1Ilequ1*"-"1S:
• level II basic
• And I liltl. i_pi....'IOtt"
For tast r.allime prog~mingit is your lowest
cost penpherlill 't9.9!>

Announcing

NEW PEN BASIC by Sle,. Biol!<
Sllvel. onl 01 Ihe BISI Allembly ling. prG
grammers around. and he hll come up .... llh PEN
BASIC. This low memory roullne .... 111 Idd 10 more com·
mands to level II such as PENGET which Ilarches Ihe
11'11111 IcrMn lor the pen and returns a number between
0-1024 in lbout 1 SIC. Plus' Olhlrcommand,. PIrllCI lor
you lighl""flre lulhors and NEW lighl pen owners
100' only 114.15

----------- (COUPON) ----------
Micro Matrix ....
P.O 8m QJ8 • Pucificu. CA 940401
send for your, NOW: (e15) 35504635

112 • IJ() MICfOCOmputing. s.ptember 1fNJO



./."'I/N

At 11111, an occasional mls·
typed character. or an extra
space or Gash Inserted It..11 at
,andom, but tnne mlstlkes re
sulted Itom a misaligned lype.
wrller. I carelully realigned my
Selectric and. other than a
broken rotale lape. I have had
no turther problems.

The service Manuat I. partlcu·
larly well written and welllllu·
Sltlled, and IS IlmOSl a neces·
slly II you' machine needs ad·
Jusllng. Since IBM will not sef'
vice machines that do not Deaf
the IBM decal, you may ha... to
mike yOlJf own ad]us1fnents.•

ware. A number of modification
kils ara on the marto;el. The one I
havI been using Is KVP by

Lance Mlcklus.

Conclulkln

I'... been using the seleclrlc
with my intertace In<! driver lor
several months and It has per·
tormed Uawlessly.

Excellent relerences lor this
project Include IBM's ServIce
Manual (part no. 2.1·5257.{)1,
Parts Manull (2'1·5990-0) Ind
their Price Lisl (2'1·515&3).

To display and OlJtpul upper
and lowercase characters prop
erly, you'lI need to modify the
TRS·8crs hardwlre and 5011·

When you run this program YOlJ
will be Isked 10 Input any sIring.
Suppose yOlJ respond by typing
"Kilobaud Mlcrocomputlng."
pressing the shUt button lor··K"
and "M," a. yOlJ would on, nor·
m,l typew,IIer. The Seleclrlc will
respond by typing "kilOBAUD
mICAOCQMPUTING,"

1(1 INPUT ST1:l~NT ITS

10 FOII'.J3 TO il:GOSUll OO:tI(XT U.l0.GOSUe~
20 FOI'lI.i1 fO 122.G05UtI..:I:tI(XT 1;1.IO,GOSOIl~
JO EtiO
~ POKE \<lJI2,1
!!O IF PEEII(I<lJ12I\lIOOGOlO~ElSE R~

Program Listing I.

to carriage return and line feed:
POKE 14312,10, back .pace:

POKE 1'312,2'. Index: POKE
14312,26, space: POKE 14312,32
and tab: POKE 14312,Q.6. These
lealures IT\IIy be valuable II YOlJ
are writing a word processor In
BASIC.

To demonstrate upper ..nd
lowercase characterl, try ttle
lollowlng program:

The TRS.ao will Invariably
swllch cases. To correct this
you mUlt write you' own Input
rOlJtlne.

I\""~' '.."".,.
• .-t-....USIO

This program outputs ASCII
values 33 to 91 and 97 10 122.
AlItII POI(Elng each number to
location 1'312, Ihe program
must wait until 01, ttle busy
slon81. Is. cleared. This Is dOne

by lhe PEEK command in tine
50. which causes an endless
loop 10 Ilne 50 unlil the busy
s.lgnal goes low,

YOlJ Cln also tetlttle selectric

t--"M
'" .

OI-"....W...... 0'"1010<'

"........." -l-~-.-.-.-.-.------I-',.. '..0....

10<.1...<. 'O""'uCf fO
""OU" cOufil

Another way 10 oulput to the
5electrlc Is by POKElng to mem
ory location 14,312, Program
U.lIng 1 cau... lhe selectric to
type an printable ctlaracters.

{LPRINT = lPAINn use:

EDUCATJONAl
SOFTWAIE
TRs-ao·

10+ rroar- IN

lUMlHTA" MAnt
KlINCI .....,

GIOGUPMY _TO.,
lCONOMlCS ACCOWfRrrtG
fOltDGN lANG. IU5MSS 10.

GAMlS fAiM UCOIDS
.....__ .........."..uaa_ot
~ to 7 _ """ .. $14.9S ......
.,.eUa -- ....
.... "" _ 01" .

WI1te fOl" uuIoa' ....
MKaO UA--..c;w"U, lOX 11 )~,

• MANKATO MN 56001, S07-615-U
..,.11..... II ........... _ CII fANDY COIII'."

[ MAULL' 00 • DYSll1 1, ,
~ I
I ,
T ....-La_ "II IIOUII.a -..rt 10. _ (

! ....... - ",I ~-..rt _ .. I I70
~ := _.. 10••• I
I 1 ·- _ .. 1.1 .• (__....·r_.._~_.__ ...

I '. ~. i
~ c,oa.· ot.OO _ I
o ... 1~

,f!-e-S-,·tU,*, :
L '31 1M:HAMQI. ITlIUT •
~ CHICOf'U, 1M. OW)Q ~

~ .13,,,,·4,., g
I --'--..J.... AT..III_fllM-._II'lT

••••• SlCUIlt1Y COKTP.Ol. CI,"III •••••....__... lIg/oI-_........... _, -
-,..~- .. -.. --....-.. .....--_...._.......-._._--..
-..'c-_~ __... _._ ...
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6 Times
Normal Speed

'm a lTIId mIll 01 land CO'll

· High speed load TRS-80* Level II cassette

· Input 15K byte Le el II program in 15 second

· Search BASIC or SYSTEM programs by name

Unlike oth r high p ed t p input d 
vi , ~ TL AD u e tandard format
ca ettes. Therefore, ther i no need to
r -re ord on th r media. At 000 baud,
A TL AD i fa ter th n di k f r h rt

pr gr m. A TL AD r d t P t th
fa t-forward p d of th CTR-41 c tte
recorder. The recorder can at 0 b u ed
for C AVE at th norm 1 p d.

F. TLOAD onn t th 40 pin 1/ or
to the pan ion box. The control pr gram
doe not use computer memory be u e
it i in built-in PR M. th r v lu bl
f tur ar k yb rd d b un pr gr m,

utom ti key r pe t routin nd k y-
b ep via a tte p k r. ri e i 1 .00
for FA TLOAD and 95.00 for the modi
Il d CTR-41 r ord r.

,; 112

Persona M·cro Computers nco
475 Ellis Street, Mountain View, CA 94043 (415) 968-1604
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HARDWARE

An interface to the outside world.

Build Your Own Port

Jlme. S. Hawh" Ph.D. end
afldy Reese

A computet port Is slmUar to
I"\.a uillng port, because both
serve as points 01 IIlchang•. At
• port a ship unloads lIS carQO
onto tn. dock whlreilis stored
and tater shipped to lis maIn-

l.nd Oetlllnation.
Slmllirly. the computer port

receives Informal Ion lrom an Il·

tlmll dev1et1.1'1(1 holdS It untll II

I' called by the controlling rna"
chine. 1IIIso ItOfn lnlormatlon

Mnl by lhe controlling maChine,
which it can later send to an II(·
teroa'devlce.

A port that only transmits In·
'ormation is an output port;
while • port thlt can only re
ceive Infolmatlon II .n Input
port. Cortaln bl-dlrecllon ports
can both receive Irtd t,ansmlt.

A PO" permits you to commu·
nlcala willi ••tern,1 devices.
Frequently, ports ar. used In
conjunction with oth., equip'
ment to monitor enYlronmenlal

wind velOCity, YOlt.ge, and pres
surl.

Ports can also be used locon·
Irol simple on<o!f functions for
''<It watM heatefs. televisions

and IIghls. Through a parillel
port elght blls of Inlormatlon
(In most mlcrocomput8fs) are
trlnsmltted IlmultaneoUlly. In
some ports dati I/ansmlsslon
cln reich speeds 01 over
100,000 bytel per lecond. Be
caUM 01 theM high speeds con·
trol slgnlls .re necessary be
tween the comput8f and the ex·
ternal devtce. These Ire called

hlndshaking signals.

There are two Iypes 01 patlnel
110. One Is caUed "accumulator

110" because the byte to be han·
died by the port must be loaded
Inl0 the accumulator belore It

The second is caned "memory
mapped tlO" because a memory
read or wrlle Instruction is used

to access Ihe peripheral. The
TFlS-8O parallel printer port on
the expansion IntMlace Is I
memory mapped port.

With a small Investment 01
llme and money you can build
your own port. which can be dl·
rectly attached to the TR5-80ex·
pension bus located at the rear
ot the keyboard, or 10 the scree,.
printer bus on the expansion In·

terface.
The sImple applicatlon Is

made possible by a large scale
Integrated circuit called a pro
grammable peripheral Interlace
(PPI). The PPt used in this design
Is the Intel 8255.

The 1255 PPI enlp

conditions such IS tamperalure. Cln be transmitted to the port. The B255 PPI, originally cr•
.~, .~, ~~
". cow """,ow ."" ."".". ,ow .". " "" ... TEST INC ~"D OtlOO '~OC.IIA~ '[)fI TNt 'PI -80 ....". .". ,ow " .~ ...

'" - IItCUVINC 'OIlT ...
" "" ... , - ,ORT IIUIOIER ...

rable I. .. .~ ... • --- HUIOIlIR Tfl"H511ITTEO ..... 'M ... t --- VALUE RECtiVEO ..... 'M .................................
" OUT 11I,117,llE'I ... IHIT1"UU PORT ...._, .. CLS,H·o,on·· ·,"'o,t·o, IlE..... IHITI"LIZE VAIII'IlUS ...Pon_,_ .. IN'UT 'ENTEll HU'IIlU TO III TII'''51OITTEO·, ..". I' N>2~S Oll 11<0 TIlEH 90,..., - ". IH,lT 'SELECT OUT'UT POllT IA 011 II' ·,ops_,u... - '" I' o,s.",,· TMtll '-128, IlEII ••• stT PORT ~"""aER ...

"' ~ -- no :, OPS_"S· TIItll ''In, llEII ••• sn POIIT .."",au •••... " ,c> 121 "ND '0119 THEil 110' RD! ... TESTS 'DII lLtEC"L ~NTNY ...
no O\IT ',11' liE" ... StND NUIIUR TO S[lECTED O\l1'UT 'aRT ..., ,

" 160 '£'1""(1)01 , lit" ... READ PORT C'", , • '" PRINT' 120,[, , , 180 FOIt 1'\TOIOOO ,HnTl, "E" ... OEL"Y LOO' ..., , COO"'OI 1'0 GOTO 10

rable 2. Port S,'.crlon. Program Llsrlng.
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Iwo unl-dlrectlon.1 &-bIt In·
put or outpYl portllA.nd B)

with port C prOYldlng the
necessary handshaking .lg·
nals. DIll II lalched lor
bolh Inpul .nd oulput at
ports A and B.

(3) Mode 2-Strobed bI<llr8C
tlonal I/O. In Ihll mode there
Irelwo usable ports: one bl·
dlrecllon.1 lfO port (A) Ind
one unl<llrecllon.1 I/O port
(B), bolh with lull handshak·
Ing j)fovkled by pori C.

PPl-lO POf1 Dnlgn

The port conlalns four lunda·
men,,1 pertl: Ihl decoder logic,
the 8255 PPl, the reselloglc, and
INt power supply.

Because the port Is designed
to be used with accumulator 110.
only eight addr_1 IInel A().A7
mull be decoOad. Normally. ad·
dresses .re decoded by using
Inverters.nd eIght InpYl NANOI
(He Rod H.IIen's article In Kilo·

baud Mlcrocomput/"fJ, Jlnust)',
1980). While thll technique Is
both straIghtforward .nd 1MX-·
pensive, there I. one drlwback;
the port .ddresa c.nnot be
ch.nged without phyllcally r•
wiring the cllcult.

To be .ble 10 Ule theport lor a
number 01 dillerani IpptlC'·
tlons, and because 01 other pe
rlpher.ls which could conlUcl
wllh some 0111'18 rour addresses
needed 10 Implemenl the port, II
would be adv.ntageous 10 mIke
it ea.y to chlnge the port'. Id·
d"....

Asimple and InexpenllYl way
to do Ihls uses a DIP awllch ($1),
I small rellslor networX (A1
Re), and lWO ellcluslve-QA (XOR)

ICa, U3 and U4, instead 01 lhe
traditional Inverter. (see Fig. 1.)

The decoding circulI utilizes
two 7.-lS86 Integr.led clrcultl,
which sre Quad·Iwo Input XOR
gates. Aemember that the XOA
gate producel 1 (hlgh)lf the two
inpul signals are ollhe opposite
Iype, and 0 (low) othefwlae. See
Table " XOR lruth table.

II onl 01 lhe Inpuls II high,
then 1M other Inpul must be low

10 obtain. high a. an output.
5et1lng the DIP switch (51)
changes lhe Inpullo one side 01
XOR gate and causes It to lune·
lion IS an Inverting or non·
Inverting buller with respecl 10

..,....,.

reconllgured.
The next group 01 pins sup

potts the poerlpheral Interface.
Oata Is Iran.lerred 10 .nd lrom
Ixternal I/O devlees through 24
pins which consll1ulll thrM
Ilghlobll potts. These .... called
pott A (PM-PM), pott B (PBO
PBn, and port C (PCO-PC7). The
u.... I. abll to conlrol lhe lune·
lion 01 the 110 IInel by sending a
control word 10 the chip'. pro
grlmmabll control port.

AI lilted .bove, lhe conlrol
word determines lor each port
onlol thr.. operating mooes:

(1) Mode O-Slmple Input and
output. In Ihls mode Ihe
8255 provides two elght-blt
I/O ports (A .nd B) and two
lour-bll portl which can op
erale " one elghl-bil port
(C). Each port I. 1.lched In
II. oulpul conllgur.tlon .nd
unl.Iched In It I Input con·
figuration. Additionally.
Mch port can be Individual·
Iy dellned al InpYt or out·

",I.
I2l Mode l-Strobed Inpollnd

oulplJt. Thll mode provides

.,.''''K

dalalo andlrom 1M computer'.
o.ta bu•.

Nellt there are the address
lines MandA1. TheN two lines
use thelr lour pos.lbIe binary
comblnallons (00,01, 10,11)to ..
leet one 01 Ihe lour pott. within
1M 8255.

A lundamental ~ulrement

lor tM parallel pott I. thai II
mult reside al ••pecl!lc ad·
dress or addre.ses. The address
choMn I•• function 01 the type
01 par.lIel 110 you ..llct. The
chip .llect acllve low line
makes u.. 01 lhe cMcocIed ad·
dress 10 MIect Ihe PPllor an I/O
opellllon.

Ttlll brlngl UI to the rnd (ac
live low) and lhe wrlle (actIve
low) lines. TheN IWO lines are
uAd to tell the chip whether 10
rMd or Wflll. They are con
nectedlo lhe compuler'. memo
ry read (RD) and memory wrlle
(WR) lines lor memory mapped
I/O or 10 lhe IN and OUT lines lor
acx:umul.IOf 110. The AESEl(ac·
llYl Ngh) will set all pott. 10
their Input mode. Thl.lnillallzn
the chip and allow. II to be

FIg. 1

Tl
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~_C1"'"

- - t.
~ • '" .. .
" " '".. .. ..
"

.. .. ..
"

.. .. .... .. .. .... .. .. ..... " .. ... ·
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.. •
" " "-" 0' R.. n

••~•• ~•. "cu.
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1
1

.. -•_u••ue" .... ..... ..• 0 ...
·m .. ..

-.J' •
"

.. ..
u~ ---J

••
om '0

-.J' .. L..... ·..
J}u~'

..
·m v:....o}-- R .. 0

-.J' .. ..
~0' •

·m " ... 0

J' .. c ...• • .... "·m ..
U' ~ ..... •• .. ' ... ..,

om •

bJ'"'----
."U r.l ....,,- •....... '" • ["IV ..' ...

J•• ~..
,k" ..... ...'00.'

ated to be uAd wllh lhe IIOllOA
mk:fOpfOC4llsor, can be used
with ~I 01 the current micro
computer chips Inchldlng lhe
z....

By sending lhe appropriate
control word In BASIC Of m..
chine language to lhe 8256'.
control pott, you configure the

chip'. 24110 pln.ln one of thr.
w.y': al thr.lndependent unl
dlrecllonallnput or output ports;
I' two unl<llrectlonll Input or
outpul pottl with handlhaklng
Ilgnlll; or alone unl-dlrectlon
al Input or output pott plu. one
bl<llrectlonal port wllh com·
pille hanahlklng Ilgnar. on
bolh.

The lhr.. major part. 01 the
82S5(IM Flg.1),arethecomput·
er Interflce, the poerlpherellnter·
lace Ind the Internal control
logiC.

The computer Intertlce con·
11.1. 01 eight o.ta IInes,.ill con
Irol linn, and two power IYpply
linn. The data lines 00-07 are
con~edto lhecomput...... 0..
talinN and are uAd to Iranll...
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DISK DRIVE WDES? PRINTER INTERACTION?

MEMORY LOSS? ERRATIC OPERATION?
DON'T BLAME THE SOFTWAREI

ADVANCED BUSINESS
SOFTWARE FOR THE TRS-SO

,.......... F.. MMelII MIll
• FOIUCAsnl' • II" AlAlYI'S • U.s. MAalO MOOH
II ,0"" 1"""1 .hul ,,,,,r.,,•• " .., ~1I11.'1I

.,'b 'UmpIll.., '"'" nol 11M rb. ~UI buSf1ll1l IiI_. soltwar'
.\lltllllll' \If D.d M, CfIIr'b III' ",.d, lho 11I011 ,...r1ullflll
IIIttIl,h,1 bUI,"'" ...."hcll "dl.'QlfIl 1f.~IlI" I. """,
C.mplll .. IIlIft

All 11'09""" hlll6 IN,•••r, 1ft 611I1(, lor 321 IDr me... l d,.
hOld TRS 10 t,tl'/III

,... '"'.'

, "-r---rJ

•
!lo......,.

In order 10 IUect an k'tpulto
tM TRS-8O from port C; IN, cs.
ancl NJ I'nlAt billow whiMl "1 I.
hlgtl When thil condition 0c

curs, lhe B255 1I1che1 lhe con
t....l.ol pan Con theelllalines,
00-01, unlH IN goes hlgtl Am&z.
Il"gly, ellthil un be ck)ne with
one BASIC Itllement.

Sending dlt. 10 tM P?I from
the TRS-IO I, .ccomplllhlld in
mUCh lhe same fashion except
tM OUT C.cUve tow) i. used In
SiNd of lhe IN.

tl you~ wondItlng whether

the P?I will belblltorlCeivelhe
dat. II '1.11 II It: cen be sent by

IheCPU. rest your lears.AJI8256
input and output (;In be doni in
Ie.. th.n 500 nlnoseconds.
Moreover•• 11 01 the 8255', in·
put. and oulpull er. TTL com
pallble.

But. Ihe output drl.... cepablll·
Iy 01 In)' port line I' UmllllCl 10
one milliamp, Thl. wlll not even

IIghl In LEO. Consequently. II
you p1art 10 drive more thin one

TTL load you mu,1 prO't1dl the
propel buller andlor level shitl.

The r...t logic ullllz.' .n
XOR glt.ln I very unique way.
TRs.80 reset (Ietlve low) I. tilcl

to one of lhe Inputs 01 the glt.
""hl'- the other Input i. tied lo.n
AC networtl con,i.tlng of C1
and R1 (1M Fig. 1). Thi. seconcl
Inpul 01 lhe XOR i. IJIlI con
n.cl.d to sYltem ground
through S2.

During normel oper.Uonl.lhe
8yllem reNt line r. held high
and the Input Irom the RC net·
WOI1I 11I'11I normally be held high.
ThYI, tM r..ulling outpul trom
the XOR oal. wilt be low. The
output 01 tM XOR oalel, ttMin
led to pin 35 (rae! lellYe high)
01 the 8255. enabling normal CJP'
.,.etlon of the chip.

Thli~n allows the~
to be rllM!ln ......a1 w.ys. First.
by prnllng Ihi TRS-IO reNt

FIIJ, la,

"--
4-'10..

the other Input presenled lIthe
DItl.

To 'n-. In 1CIcI..... line, Nt
the approprllte Iwltchon 5110
tr.-t the Inpul line to the XOR
gllels pulled high (one). Then If

one I. presenled on 1M other In
put, an addrns line, the oale
11I'11I outpo,rt It 0, Ind II • low II
Pf8NtIted. It will outpul I 1. In
thll 1111. the XOR Islunctlonlng
u an In¥'lll1•. Simlllrty, by MI·
ling 51 10 tr.-t one of lhe IrtpUll
to the gate Is low, It acts as •
nonimertlng bufl•. By setting
51 .wttch to i~ Of not to 1ft.
...n, you cen -.ct lheaddr..
It wttIc:h YOIl wish to locale your_.

Since the TRS-«) II continu
ously selecting ROM and RAM
eddres_, the~r.. llnesere
eJwaya Changing, It II likely Ihlt
the addr"l )'OIl select wllh 51
will be decoded, .ince the port

decoOftI the~ eight lin..
onlr. For Ihls reason we XOR'd
the Input (IN .cUvelow).nd Oul
(OUT acllve loW) slgnall and
uMd lhe r.ulling OUlput a••n
Input to the 8-input NAND,

FOf the correct addr... 10 be
dtlCOded .nd .upplild to lhe
8255 IS the CS (.cll.... low). il
must be prllMfll, end either lhe
IN or OUT linn mUlt be low.
When Ihe port II prOf*'ly ad
dr.Me1 by the TRS-«), III 01 the
Inputl It U2 11I'111 be high, and I'"
resulting OUlput wtll enable lhe
PPl.

Alter the 8256 II enablld. It
mUll be told what Iunctlon to
pertOfm. Thet Is. if the TRS-«)
.hould rNd IntOfmetlon from
lhe PPI, 1M IN line mUlt be low.
WtMin 1M CS IncI IN go low••11
that II left to be doni I. to lpeei·
ly whether 110 port PA, PB, Pear
the control port ,. Involved.

The address linn NJ Ind A1
dellne wtIlch of IheM port. wtll
be MI..:tId. (See TlbII2.)

....

IUSIIUS PlA.IIIG 'AClAGE h. fOIl
CAsnl' . .... "'l4I".lId HI of lar'CIIIIllll ......1111I.
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-.. Ttwl .. • ...11~ tc_ SltlIIUOIl
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It UH. "'-.111"

_aria rtl CUIT"",,,,,,te.... ,I I.' I"."~'W' "UUII II IfCU'_.,f. _ ....., ,.".." '.1 "I "-~ W,
., .qMi., '" -"" " tIf1ffI ,1M, ",,,.,.... lilt
,. IN ",., ..." .. ,.... ~", """ , ..,. _
....IIi Mil' ftC." M ,.., If'hr
f, .... CAU JU/oUt-JIU. • .nI. It AI'IU:O ECDIlOlllC
AllAL'SIS. 4QOS ....., ""'.. loot Illd.. CA IOIOJ.

'"

lso.l I$Il).Z

Powe. Li". Spolul •• Su'i'". Ha'" c:ould tJ.1he c:u1prill
F~. pnnw"- ........-noov • ptllUUO< 011... in_II
Our un'q.,. ISOLATORS .m,n_. _ipmI'nt in.,.,tion
ANO cu,b~9n9 '-ower Li". Spill Sur nc:I ....".
"ISOLATOR U$O-1,1lJ:I fil 3-tJ ocu.;
In SU.......1lt Supp _; 1m." MI.iMu... Ia.t.
1 Itw ..,., 1Ot1l., ....16
·ISOLATOR IISO·2' 2 Iilw 1toI,_ ~CIfI' lOt"'t .....;

(SIOC.... lotIIIl; 1ft.... ~itlelSior..~_;
1875 W "".. load. 1 It." .ttle, bINI • • . • • .. $51...
"SUPER ISOlATOR 1150-31.......... '0150-111._"', .11'I'" ~CIfI •• •• SIlS..t5
·ISOLATOR llSO..I , to 1$O-1A _OIP'

..nit "-. iMli9idullty fil IOtQa ...
"ISOLATOR IISQ-6I. to 1SC>2 """,,,'

u";, ha:l I."" "'-0 llOdI_ to1lll .,. '71.115
"CIACUIT .REAKER• ...,. ...odIllMd-Ca, 14M 1 7.00
"CkT BRKRfS1IIrITCHn'ILOT...,..-....
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M('mon Chip" For Your TRS-RO'

."" $59.95!

ImRIlATIOIlAL SOFTWARE ASSOCIATES
P.O. III 14105 ... ,,,

0...... 61124

Don'I ~ SI50 00 III Fbdl(l Sh.xk ........n you Clln mslllll lnew
prlITll'. lnll'd, guarMlleeG, Illmclups yourwll for less lhan h.tllinal

"".'F«JlufP$:
I) Wtt !JU<Irllnla> aD our ,am chlDS!
21 Come. wuh Clell'. 'M~ 10 underslllnd, mSlrucllOlUi!
31 ChIp' ....,11 work ,n kfybollrd 01' l!MpanilOl1 inll!l"tact'!

INtI II $24.95
(Diskette)

114111 I $21.15
(Diskette)

• Wroll BASIC prOQl'.m. nono ''''01••1.11fl'l..,1 h.... '0< ....
ot m....lll\lnc.

• WrtI. BASIC prOQl.m• ...,1'1 """....,t." r...........1'Id c:omm..,t.
10 IIlIPfO~' Pl'09'.......".btIot'l' ."" doc:umenllt"'"

- ANO Snu. GET -
OPTMIIJM U$f: Of MEMOftT - 'AST!.R PROGRAM
UECUTtOH

• Compr..... Pl'OOflm, up 10 70'li0 01 orOO.....1 .,U
• ImPl'O'I" ...cut"'" 1_ 0'1' II muc:h •• 30"-
• er.ll.. lIlUItopl'·""Ifl'l."t Pl'OOfl'" ""••
• Ble" compo-••_
• R 1'Id c:ommenl ".lel"'"
• A umbef. GOTO, GOSUB. THEN. ELSE••1'Id RESlIt.4E

.11t_1. whoc:h "'..ene. deI.led IoftI f'II'ftbIf.
• PlUS THESE NEW USEA ReOUESTEO OPTIONS

• A.'entoon 01 low lIUIllbIfed , .....tt< ".1......,'.
· o..ckpoont I AIII.n ftc:,.t,..·P!'I... I WOtk tile

TRS·80·-- CONDENSE
n. UIlI••I. II BASIC

~ ..C:'~I:' ~~=.. ~

bul nOI both. In thll mocIe the
<:Iltllo be tren,mllteell, Ilicheel
to Itle portl.

In other wor<:ls, II )IOU write I
byte to Port A., tl'llil bit IHIltem
would ,t.y on lhe pin, PAO-PA7
unlll lnother '11I'11 trlnsmlned.
When the TRs.80 rIN<:I, port C,
whll8'ler Is Iitchecl to plnl
PCO-PC7 II tranllerrecl to ttle
T......

Thi, type 01 ItO is uMel prj.
rT\fIrily lor controlling devioes
thlt can be lurned on or olf. An
Input port can ~se tNt coocIi
tlon 01 .n oo<llf ,witch, ancl an
output port c.n cIoN or open
the .witch. Thil t'TlOde iSlhellm
pIe,t 01 the thlee.

Mode , oll~ one importlnt
Ilklltlonal feetull-hlnelshak
Ing.ln this modi port A. Ind port
B can be as.lgned to Input 01

OUlput eIst•. Por1 C provide, the
hlneI,hlldng signets thlt ,y~

chronile the eIiatog bel_en IWO
machlnea. (The handsh.klng
.Ignals present on tNt 8256 in
Modes 1 or 2 Ire g",," In Table..

SYppose Por1 A I. en output
port. When writing <:I.t. to .n
output port, prrriously trensmlt·
teel Inlormalion rT\fIy not have
been rNcl by 1M extltNiI de
vice, causing .n overwrite. To
pt"1'terl1 overwrltlng, tM 82!6
prOOlJoClS • st.neI.rd h.ncIsh.k·
Ing slgn.l. output bulltlf lull
(OBF) which Is .etive low. This
,Ign.t I' prodlJoCecI on PCl lor

Softwa,. e-klerstlons

The prtlT\llry PUlpose ola port

Is 10 communlcatl "",llhlhe out·
Iide WOftcl. The 82!6 an 00 thll
In one 01 It I thrN moclel.

Mode 0 IlI9fnentl Ilmple ItO.
Thlili. elch 01 the portl In Fig.
1 can perform InpUI or output.

bullen, <:Irlvlng the IYltem reset
line low, you c.ute the XOR out·
pul 10 go high, reMIllng lhe
8255. The lime concIlllon will
occur on power up 01 Ihl
T......

During power up tM RC lime
conll.nl, lormecl by Cl ana R7,
Is sufllclenlly long to Inlurl thll
1M RC Input 10 IMXOR g." will
rlm.ln low longer Ihan thl
system reMt. This au", lhe
8255 10 rnel. Thus, lhe PPl-60
'11I'111 be r.set when.....r it II
powerecl up, 52an aleo be uMel
10 maJtl,lllly reset the PPl-60 by
lorclng tM output 01 tM RC ntt·

w""".w.
The lemalnll"lO ~n 01 lhe

PP1-60 II the powlt IUpply. Rt
lit to Fig. tb. The construction
It. ,Imple beelU.. 01 • 7e Ie.
Thll II I ,Ing~cll;age, Ihr..
termln.1 voItlge regulllOl, II
contain, .11 the eteclronk:e to
ImplfltnMlt light volla08 regula
lion plus 0¥8f voll. lnelther·
IT\III'Shutdown protection. The
rerT\lllnellt 01 lhe circuitry con
11111 Of I full-w.", bridge recl\.

ller (BRII Ind Illtlt capacllors
(C2-C4j.

NOl£-A ...__ a......~PO._62I.

""'"""'OC_

,,",11Ol1

I'n·II1
C-nO!I,.

a
a

"Semoconovc''''1."
"w
"'~

'"~,.
"<_.

'00 ul, ~v _u...ytte
'000 ul,:l6~ .."t'Olytte
'u', Y:N C"_ Oooc
'011I, ,evt........... cap

''''!OPIV ....., w... Or.
""~
1'1.5XI1k'Itlut NANO 001.
10l$81 be OR lIO'te
lIm__ ,'"

1-1lOeI1_ OIP ._

Sf'ST .......-arr o.,lCIl),..,...IC_I
3 .....C_'
'oOc>onC_,_... """'t~

'CI~~'-*'-

R$I 211-1330

RSo 211·1028
RSo 212·'ro:z
RSo212·'35
R$I 212·1011

R$I 21'1-1111
J_EIeCI"""""
R$l21'1-li"
J......:oEleCt""""'.
R$I 111-'710

"SO 11$-1.)01
R$l21$-\~1

fIlSI27'l-l_
RSo 211-1_
RSo2/'1.1_... ..,..,
_W-.>
ASoc 2/'1.1Sl

Caillog ';
1/1,ll ItIK II..om C ~~ ,... '''SIlO Ko1._d
1101 IIlK Rom 0"' IllS WI',~~""l'll I~ Shurv. ~~ ~ <l " .........."

Simutek'fi Sensational Best Sellers:
MICRO·BEEP

• fll[[ POS"TAG[ "'~ HA....DLING. ...,.
o..,o1OOO"lo<...s",.,.t_ M-...e-~'1r...... $29.95
\.... >«..,VISA _,..,0...,.. M<wwo,.QrOr" Ow..... ,COD ~oo.·...j~_ ... s-,.... P.O ... UM7..z,looc-.ALes1J2

Na~

Address
C", Stattt z;p _

.. ~m

IJO Microcompuring. S.pllmber 1980 • 11'



-_.
,"_10.,,_..

01 pIIraUel 110 II b!odlrecl1onll,
whiCh IS provided by the 8256 In
Modi 2- BI-dlrectlonll 110 I.
used wllh In Intelilgeni t111t.,.nal
~,sucIlIS anothercomput·
•. The 82!6 petmltl port A to
function II t"'lSIlI port. whlle
port C ptO¥kSa: all the tIaf'O.

Ihlklng slgnlll dllcussed
Nrl_ 08F.IBF. ST8. ACK,snd
INTR. They lunctlon In elllCtly
t .... lime menl*' IS In Mode 1

Ueepllhey a... b1-dlreetlonal.

the '1lrleb11 G would be ..
signed the '1s1ue ollhecontsnts
01 1M port 121.

To senet I Vilus 10 lhe potl

use the Itstement OUT port
numbel'. VIIUI. Any VIIUI tllatl.
.....t muSlbe betwMnOlnet 255.
The OUT Itltement I••~
pille BASIC statement Ind r.
qulral only I line number to be

Included In I prClQra.m. see line
70 In Fig. 2-

Foor port addresses must be

raset'Yfld. The two Iow-order 1<1.
dr"1 linea. AO Ind A1, dellne
whlcll port II being IddrltlMCl.
The remalnlng Iddrea,llnescan
be conllgured to sull your own
needl, II they 00 nol eonlllct
willi other pon dellnitions.

u.... ttlePol1

To rMCl the eonlenl. of a port

In BASIC yoo mu.1 use INP(port
numbef'). Thll slltement Is used
like I function, IUCh IS A8S(X)
Of SOR(124). It mUlt be used In
conjunction with lnottlef "II.
_I.

In thelollowlng eKlmple

_. -,
OM ""'M IHP\IT,OUUvr

•• ,- ,~- ,~-

,
-~

"til} _I =}• .• """ ~ ., iii ", ;i" I'OIIT :::..} """ ;T;,•, •• • ';;;'" . ,. ,,,,n
• - "" •, - .... ...._......--

port B Ind PC7 IOf port A In
Mode 1,

The UHf must know when the
eKllfNlI cIe¥Iee tlU received lhe
bytl sent Irom the TRS-8O; the
edmow!tdQ4 tACK). whiCh is ac
t""- low. prorriOes Ihls Inlorma
tlon. The logic tOf Ihis signal
mult be I..nlble on the 01.·
nal~.

The ~lning signal usuilly
found on an Input port Is inl...·
rupl (lNTRl. which IIletiYe high.
Thil Ilgnai goes high wtwn lhe
TRSoaO outputl • byte 10 the
825S Ind remslnl in 11'111 III1I
unlll the ACK II received lrom
the IKI...n.' device.

When Iunctlonlng In Moo. 1
.s In Inpul port. the roles 01 the
hlndlhlklng signlls .re rl·
versecl. The~ musl be slg·
nlled when e device il "Idy to
trlnlmlt Inlormetlon. Thll Is
doM by the Itrobtl ISTB), which
II let""- low. Upon receiving I
slrobe, lhe 8255 stOfIS lhe byte
lnes Ntl the Input bull.,. lull
(lBF) It letl¥l high.

The IBF Is monlt<nd by lhe
Mtldlng deYlee to etet...mlne
when It can transmit lhe next
byte..... klng .S thll signsl r.
melna high. It must Will; but
once the TRS«l rNds I bytl,
Ihls IIgnal. drtv'IIn low.

By now )'OU mull be wonder·

Ing Itow the TRS«l become
IWlre 01 lSItl waIting II I"e
port. Polling techniques can be
used tOt sottwsre while lhe Ie·
IlvIIligh Interrupl request Ilgnal
(INTAI II uNcI IOf h.retware. AI·
ler dala Is received tile INTA II
set high (logic 1), but iuSI like the
IBF, lhe INTA I. reset by the
825511181' a rNd.

The most sophisticated tOfm

II 5pNck up \IOU' TRStIllmm I nMl 10 .lwlly266 MZ!
21 Shub down during disk or ("_u~ I 0 10~ 10.1 pro

gr_. Ilwn lurr6 biKk on ....tomahcdly ....twn.mJ. or
<_n., I 0 ~ f...n..d (Pr.,."d.,d. 01 C(Illr"" • w.... on 10
~""hI

JJ Conrwch 10 k~oboord LE.O .mel blink....iwn UM 1$

llPO'T/llng Slops bbnl"ng ...iYn IUI'TIII'd oil'
4) Comes .....Ih "'''./llPd WIS'ruel...... lSonw ......rmg

,equ"PdI
!II A,..... pol.ton Can ,nstaB '" 1020 I'r\Ir\Uln'

61 All work .. dorIf' .... h,ml""",ot! AbMllu,,,ly no !IOI" ..".."
arNe" r'Il"<!ded'

7) e>p.",,'n ...,h "ny THS llO. (ocepl Mode-I n)lMlI'k. ""Ih
TRSOOS. NEWOOS or /lny 0Ihi" ope-...mng SV!o.t'n1 or
§OI,,,,,,,,p Work5 ..,lh RS-232 ,,00 ,""phorw rllOdtms'

81 c:om..s ccmpko'....../l~ ,,00 •.....ty '0 1nS,..a
AI ....n l"" ~•.pppd....... teh ,,~ ..I«I'

llw,.. <I,.. no h~n ~"Ir<l elMl. 10 ~:ou!

91"t.>y lu.rwd on or ott <II OtnI/lmw' E,'ft'Idunng progr/lm
p"","ullOr\'

101 Mor..,., b.oek !J.>'M.....,...,,,

~ FOT Svppl:iu Think Bce~
oDilks &~._'" ,_ ., _ "',", " '-1

-~:.:,::~::: :,;: :.:~:,:-:i::.:.~;.:~.'·~ _"::':~~ ':,:::;::.'~.::,:.,.., ".. , " .. " .
o Printer. no 1 '_ , ",,, " .,,, to..,,, "

.."., ft, •• " , t ••, , .. ', "n " '4. ,,_ ot,_", _,.. "'A " ",_.", " ....

,._.- - -.- ..'11_' too.,,,,. ..._-_ ,_ _.. _ ,,-
" .,"- ...... ,. _ _ ._•• II., oil _t. _
- _"_'" ""•• 1_ ..-•• " .. ,••_ ......-".

oOM~ _" ,_,__ •. '''M'' _". IN _ •.
••,.._ t..... or.- "" ....._ ....,•• _ '" , '_'"

o Vendor - , ,_"" -- • , ......, .,"''' ,.. r.;,... , _. 'U ,.. _ _
" , ._ __ ,. _. _', ••,_ n. _,_ ..
••,,_ , ".10•.

-10"
SOFTWARE!r::- 1 .... Y...~1 s.tl__ 11M TIS-IO ill _

wrtu.-& ICC ..
,......t _..,. _ wIU;___ .~.dle..,._ Aa._....~ ~
.....,. ..... Wrtte n.tt prb..,..,u.

~F';;-&;it;;;,:;'1'ri;;'k'!l'rI:'~-
Q ...... 80_

ordo>t -ZOOOM,cro~Mod. 29.95
W.. '"'c~ v_ M.>sz", C"-llo' Moowy Orcin C1wck
Ie 0 D U.OO ....".1 5Pnd ..den 10.
SimUlfll. P.O. 80" 13687-Z. T...,_. AZ 85732 ... "......==~~""".-
C.v s...,~ ZIp___•__?<-. -. .~_ol_

__................ I~.· .... n.u·,_ rllS "' ...
~_.,.I_C.... .

NO Ch.o\IlGl. re-Sf~
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Tlble 4. Control Port Bir Definition.

NORTHSIAR

At,""" photo <II 11'''''''''' I<_O >la
V....... 'f,.,."s-.,""'·, 0..- ",,""--'n.. .. , ".-"'.... "'" <.... bo.v

.,_"..., """"TRS80
R..guI..- I !"n<.

135O_0lr.
T,""".. F..... Qp....

U30.Olr.

Sptodal Simulek
Cut;lon>l"r Price Only 

$638.00!
(It,.... ,,. F...... tns,oo 1:....1

SUP&asflAIN
USE WITH:

\lISA'

1.001. •• , .... f .. 'u....!
h 200 m,lI,on d'a,a<'v, h~.d

\O..".n,~~ Il.Il.. , ,I... " d"~

<"-'-"'01'
21 "' k> undo, ,t>,-.....,., df"",.-.I"'9

bu dpPo:.I'''''''·
31 A -No- 'hi DOT Ma,,,. I"","",

""",,~.'
41 S(I <....,ac,~,~ po" _ond'
51 Ful uPIl"'<.Ind k>..oe. <_,
1>1 Ooublo \O.'dlh <....,a<'~..'
71 ~,. TRS-8IJ G,ap/wa! s..,.

/lfuW"I"'" f1Tw.s,p ~a 0'"
~.,,,,,,Iy I"" """",g<0PIw m,loso,
,/w> T1lS·80' No ~",I ""'I........
""P,I'dJ

81 c""""",. dw«tlv!O TRS8IJ .....,1.
st..n&.d e.oblo'

9l F"e.."" " poniwd. u'" .0I1'dp"'.
" .., .........10' Of ,~, d",,, papv.'

10) I> or 8 I...... pM neh
III 80 ..nd 112 eolumn>
121 Qu... """,..,oon

TRS-SO APPLE II

Don't let computer pirates;

,--Co,· ~,... 4-

"'- ..0oן,.ס "'''''"'''' _1__ s-."..o _,"'......... "'.,..."
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c..-_·
'«01 OI..d M.·.._Sl UIl00
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.. tOl C,*", f'", [,__ !.of. .1'100

"«I' C_I,,':~od."1I1RS!l(l ,"00
w......<.... \lISA - Moo ..." ...... - C'-k. _ -..o.dot..

OfICO.1l U,IIOf.....1
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f_s-..-~US
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DIVINE your DATA
fILCHE Jour Fit!!

PERUSE JourP~
Protect them all with CRYPTEXT, the bardware
encryption module tb't brines ultra-bieb lev.l
security to the s~all cc.puter user. Once
encrypted. your tiles can be stored or trans
mitted in lltrictelt privacy. A sinile CRYPTEXT
unit will differentially control the ~dical.

le,al or financial records, mailing lists. and
desiin data for an entire firm.
Breaking CRYPTEXT encrypted data i8 like un
scramblIng an ecg. We .don·t say its impossible
but we ha,e 3 oz. of fine cold waitini for the
fIrst person who succeeds in breaking our te.t
~66.ge .
SEC~RITY SYSTEMS FOR

L[]l:1PUTER
PIRATES

OflTfl
&THIEVE
flRE HERE...

toport A.1t must not send anoth·
er untll lhe receiving device r.
trl_s lI\at byte. This can be

monitored by scanning the OBF
bll In port C. II the OBF bit for
port A Is loW (logic 01. then the
TR5-80 should nol send a byte
because lhe previous byte has
not been read yel. A program
can perform some Olher IIsk
'nd check the SlatuS of the bit
periodically Of can check II con·
tinuouSly.

When the e~ternal device re
celvn lhe byte, It must return
the ACK Ilgn,l to the ~
which drives the OBF high. •

To use port B as an Input port,
the TRS-30 musl know when the
external deYlce,has "nt a byte.
This can be determined by
checking the .BF signal assocl
ated with port B.

Since the IBF is an active high
slgn.l. the TR5-80 must scan
port C untlllBF goes high. which
means port B has received a
new byte Irom the e~ternal

device. Reading lhe conlanll 01

pori B will cause lhe' 8255 10

drive the IBF low. The sending
device must have sulliclenl
logic 10 send dalaonly when IBF
Is low,

In Mode 2 operation, port A
becomes a bl-dlrectlonal 110
port. Handshaking signals on
port C mull be monitored In e~·

actly the same fashion as Mode
1. checking the lIatus of the IBF
and OBF signals.

One 01 lhe most ellcltlng pos·
,lbllIlles of the port I, the r,plel
e~change of Information be
tween two computerl. The soli·
ware required II very slmple.nd
even BASIC software can creale
t.ansmission speed, so la,t

~ -
o Pon c..- PCO-l'C3.uMdin_OOl'

1.INPVT 2.OUTPVT
POIIT 8 llehnltoon PflO.-P8l. _ ","1_
O. OUTPul. , .,NPul

2 _ S<tItc, IO! G<oo.opll; PCO-PC3 and PBO·PBl
O.MQOE O. 1.MODt:1

3 l'oo1 C~ PCO_Pel. ~MCl on _ 0 '" I
o.OUTPul. \.'NPul

• l'oo1" llehM,OI1 PAQ-PAI. uMd '" _ O.nd 1
O.OUTPUT, '.INPUT

5·1 __,101 G/oup .... PCO·Pel...a PAtI-PAI
00._0,0'._'.10._2.,, __ 2
Clpoo.l..... COOE

1._Sal(..'.. """'''".......,
0.", SUllIES£! 1_ to_.,. ~IO<:I\ ~a)

Polling Hartdehllq SIgnals

One technique tor handling
the handshaking algnals Is
called polling. This requires the
controlling program to perlodl·
cally read the handshaking
lignals at port C .nd act on
them. The INP comrnal"ld de

sctlbed earlier retrieves the stat·
us byte located at port C.

Alter theTR~ sends a byte

For e~ample, look al addresl'
es 128. 129, 130, .nd 131. The
Oeclmal addres, 128 i, equlva·
lent to 0oooooס1 binary. Notice
11\81 the two least aignltlcanl
bits are O. Table 2 ,_lllhatil
the two Iow~der bill, corre
sponding to AO and A1, are 0
then port A II ulected. Ports B.
C, and the control port are se
lected by 129. 130. and 131 re
spectively.

The 8255 la a programmable
port. That Is, before ullng It you
must defll'Ml the mode 01 opera
tion for each 01 the porIs. By
tending the control port the ap·
proprlate message, you select
the mode 01 operation lor each
port,

Table. cont,lns conlrol·word
bit deflnltlonl 'or the three
modes. Thll is the beauty 01 the
8255. With a sImple software
commend you can configure the
ports as you need to use lhem.

The software you 08're1op will
depend upon the port's appllCii'
lion. In Mode 0 lhe principal 0p

eration will be sensing and opeI"'

atlng Iwltches. BASIC permits
thll to be done with relative

"" wllh the INP and OUT In·
structlons discussed earliei'.

In Mode 1. however, hand·
Ihaklng signals are required.

..._-.-_".,am 80 M/crocompurlng. S.pr,mbe' 1980 • 121
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compll.hed by pushing the
TAS-«) reMl button.

Connecting the board to the
TRS-80 Is strllghtlorwltd (MIl

Fig. 1). Arst you need a ~n
edge connector wilh cabl•.
TheM cables were as scarce a.
dinoaaurs. bul now .re ay.nable
from ...-al sources. Includirog
HOOby WOOd. 19511 Business
Center Driye. Northrldoe. CA
91324.

Alter making the connections
to your board, cIoubl.cl'leck
your WOl1I. The TRS80edge COft

OKtor I. numberlld with _

number. on the bottom, .t.rtlrog
al the edge nearest lhe center 01
lhe keyboard. Check the edge

connector 10 the assodaled IC
lOCket uslf'IQ an ohmmeler.

'......
Determine II the PPI-80 is

WOtIdn9 prop<er1y by using one 01
lhe port. 10 serld dalilo anotl't
.,.. Atl you need to do is <lOl'V'eCt

lhe corresponding port lines.
(For ..ample. connect PCl).PC7
to P~PA7.)Make sure the dip
••lIm Is Nt lor port A. to be

IocIItecl at port 128, and enter
Program Usllrog 1.

Not••hlt line 70 writes the
control word 137 to the 8255's
control port .1 address 131. Thl.
lpecilles Mode 0 lor all port.
.nd oellne. port C II .n Input
port.nd ports AandB .. outpul

""'..
The remainder ollhe progr.m

permlll selllCtlon 01 a number
between O.nd 256 to be MOl to
either port Aor B.oo then 10 be
rHd by port C. The number r.
celY8d by port C will be dla·
pl.yed and should be equal to
the number enlerld.

Apptlcatlonl

Applications lor lhe ~-80

If. numeroul. 11 can be uMd to
creale re.1 lime computer
games. II can be used lor analog
10 dlglt.l conyetalon to monitor
.nc1 control. home healing sy.
lem. Connected 10 • SeatS or
Radio 5t1ack remole home con
IroIler, It can _Itch lights anct
appliances on and 011 In an emp
ty nou... The autl'lon; are using
thelt PPI-8010construct a mu.1c
synthes1zer.

The posslbilillel .re up to.....

th.t the lWO m.chlne, .ppe.r 10
lunc110n .. one.

",,",""'''0•
The prototype Circuit lor this

ar11c1e lAg. 11 WII bum on. Ra·
clio Stwck board (pat1127&-152)..

Ha-.Ilnce the ()gel'.tlon 01
t.... cIrcuit I. not critical.• good

perf board or ¥eC1Oftlo1rcl. with
either polnt·lo-poInl wiring or
wire wr.p shoulet produce good
rftl.lll•. lt I••110 pouible to pur·
ch....n etched and dnlled clr·
cult board Irom Ou.nt Sptems.
Charle.lon. SC. Ie IOCk.1I .r.
reoommendecl regltcltell 01 the
conslrlK:llon fT'lltlhod you UM.

Begin .ssembly by Inslalllng
t .... lCsocket. torUl-LW.nd 51.
th.., sold.,. t.... r••lllor. In
pla<:a. Nelli. mount C2 and wlr.
IIlnto lhe drcutl II Indicatlld In
Ag.t.

0l00M oonoect:ors lor 1M
three 8-biT port. then mount
tham to tM board ancl.irat'-n
to t.... peripheral Inl.-face pins
of the 8256. SlxleM-9!n IC 1C)Ctt.

et. make convenient connee
lors for tM thr.. 10'0 port..

In edditlon to the eight 00
lines. you may want two power
suP9/)' lines to prO'ride po.- to
a ..telma board. DepaocIif'g on
sollwlfe dellnilion. you m.y r.
quire .1 many II thr.. h.nd·
.haklng .Ignal•.

SInce 13 01 the 16 ....all.bIa
lines may be utilized, connec·
tlon lo.n extern.l devlca will re
quire • 1&-lIna Jumpel' c.bte.
Thl. method of connection
.hould .Iw.ys yield .....er.1
.pare llnet for those over.lgtill
that always CorM up .t I.... lall
minute.

The cIrcuit requlrn. + 5 volt
powiIf .upply. Whltalhl.l••yan·
.bIe on the TAS-«) bu•• III. not
recommended lor thlllOUrce be
cau.. ot It. IImllacl curranl
capability. Bullet your own by

toliowlng t.... .chern.tlc In Fig.
lb. or purchaN' .ult.ble plug·
In modullf supply. U +5
voI1 regul.lor chip a Iely
fe.luralor Ihe!CI.

Swllch 521. uNd to reset the
PPHlO at lhe prof«;1 boIrd. II
lhls capability Is not <IeIlrld, 52
may be omitted. The same reut
lunctlon I. acc:ompll.hed It

POW"" up of either 1M TRS-80 or
lhe ~-80 .nc1 can .Iso be ae-

'"

-~~.
~.e

24.'5
",'5

sn.Al UU2CI20",. , 0
no"" CONTtOlUI
32. IYUS MEMOir
I'.....llH PltINUIt I'OI:T
DUAl CAnllll POIT
llAl·T.Mf CUX:!(
KIn"" il'tINTU IUS
ONIOAIO ..OWIt sUI'I'n
SOfTW.U COM.....lI.U
SOlOFI M...SK.SIL. SCnf"

I Hoi....... SI, ....10•• 'A
7M·SU-.... 97714

-- '001011 --
...o...~ w.211o C... 97713
..... SJ I!onAoI.
CA ~" .-

=:-_'.,_It......_Ir_ 01 T,,"lJ'I' COIlP.

SYSTEM
EXPANSION
'01 THI

TRS-80'·

c... _ 50_ Z.__..,_"'_.-.~r__._ao_
_~ ... _ ~o(l •• IM"__' AI_c...,._............_...........

T_ MI'l ,............, ,_lobi< .."h Rodoo SNck'.......
....."t... _ _i'. _ _~SI>ockdJ-._

MM'. """""" ....~""~• ."...,. ,~._... _
rllSl 05, N£\lIUOS "" -. ootor, TRS" __.'1
Tho. ................... thoo ._ ..-.. _ .....'
n- MI'I'. '- _ -." '
n- ........... """dtto.""" ""'_""" ~ ____ R.do !iI'>o<k·. 40__'n-...-.."""",.........__......._. ~",_..-... nw.._._"_R.odw:>Shock·._._
""_ puoc_ -o...I_ _.- ""'_......__...'s.......,...."
......_ ·~ t... O_I.'_1""1_7

n. •• """'_'" buy'
SA\'t: til. (So+' _,"" toUllOu.tl ...... '
0- Itodoo S/Iock.~ ...... "'......

w£ SH.- r...sn 0ItD£1t ''OlIII DRI\'E TOO","",

"""..m MI1 s...p. 0.-
M' """ 0o.סI 0.
P1l 4Do-C_
!\W 1~C_

«J:f> lltSl~~_'JtSllOS1.J
~ N(llllJ(lS' 0'<10 __-..1.._ _ ..,H" no>--_ _ .-......-- .,...-.---___h .

I!O~ Nl....OOS lIO_ Nt:1ll1xr.>- rNt.1ll Nt:woos·--.!olO7 1lt5 .. [)",1, '"

HC~ __ _._

'" ncsoos N£\A.UOS SU'UlZN' l)[JIlJ(;_
lIOOIi 1""_.-.......,- ....-eolO 0oסI.-. hl

""_ ..."._ .......~ .. ..-......... __..__.
_a ....__ ~...............~ co..... tCOo 0 ._..-_.._.."_...,, '-'-"''''"'--
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1715
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124.'5
138."
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$1"
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""$3111

S2St5

"..t20B l1ae
ATAAI aoo $7"

124'

CAT MODEM Onglnate and a.ns_r same as
RadIO Shack Telephone Inlerface II

LEEDE)( MONITOR Video 100

COMPLETE SYSTEMS
TAS-eo' LEVEL lI·teK with keypad
TRS·eo' Eapanllon lnterlaC41
HEWLETT PACKARD Hp·e5
ZENITH lei, &II< all.,n·one compulel
ZENITH Z1I
TElEVIOEO 912B $745
ATAAI400 ml
MATTEL INTELlIVISION
Soll"a,. ..allabla lor tlMl abo\oa 1,Itemi

DISK DRIVES $314
MOle capacily than RadIO Shack 35 Track (80 K
Byles) OliveS. Fully assembled and tested.
Ready 10 plug·in and run the moment you
receIve II. Can be Intermlled wllh each othel'
and R;Mlio Shack dllve on same cable. TAS.ao·
compatible Slh.er enclosure. Eatamat card lodge
IneluOed.

90 DAY WARRANTY. ONE YEAR ON POWER SUPPLY.
FOR TAs.ao·
cel·too 5'''·.40 Track It021< ByleS! lor Modell
CCl·200 5'" -.77 Track 1191K BytesllOI Modell
CCl.aoo 8- Dl'lve 101 Model It , .... Meg Byles!
FOI Zenith zn
CCl·l89 5'1. -. 40 Track 1102K Bytes! ado-on dllve
Z-81 DualS',,' add-on dnve sySlem
DISKETTES - 80a 01'0(5'10 ")- WIth plasllc library cue

B' double denslly lor Model II (bOa 01 to!
st31

$I"

"'.
..,.

S49

$1515
$1AS
1551
$I".:W,....

I US
11".00
1 •.00

'".00

OP·IOOO

DISK OPERATING SYSTEMS
PATCHPAK .. by Pwcom Data
CPIM'OI Model I. Zenith 114S • IO! Model II. Alios
NUl/DOS ptu. - with Oller 200 mocIilicahon. 351reck

and eOfrKtions 10 lRS-DOS 40 01 10 Track

16K MEMORY UPGRADE KITS
lor TRS.ao°. Apple Il.(specl'yl: Jumpers S2.5O

PRINTERS NEe Splnwritor
LeH_ IN.Iit, High S9Md Print.
Includes TRS.so" ,",.,I"C8 SOI'.....'8. qUid;
change poflnl lonts. ~ cps. bidi.ecllONll._____""!~ high resolutIOn plolllOg. graphing. poroPO!'"
loonal spICing" R.O S218t

R.O wlll'l T.aclot Feed 127" KSR ....'th TrilclOf Feed $3200
m CENTRONICS TRACTOR FEED PRINTER PH

Same IS Alldoo Shack line pt,nl ... I
737 CENTRONICS FRICTK>N' PIN FEED PRINTER

gil: 7 mal".
730 CENTRONICS FRICTION" PIN FEED PRINTER

7 Ie 7 mal,lx S.me iIS R!ldlO Shack line pi'll'ller It
P1 CENTRONICS PAINTER

S.m. IS Radio Sl'Iack quick prln'e.
PAPEATIGEA "P·...O)

Includes 2K buller and oraphlcs opllon
TI·'10 FISler than A'dio Shack 11118 pr;,,'er til

"'111,,1.1'10 serial wlTAS.ao' ;nlerlace solh"".
wilt! upper and lower ca" In<! paper Ira,

OIUllAT... Mlcroll~ eo Frichon and pin leed
Traclor Feed. Irlcllon. and pIn teild

EATON LAC 1000+ 64 columns. plaIn papel
ANADEX DP·t5O(l 113..

CPIM BASED SOFTWARE to,
SOFTWARE FOR THE TRS·SO· .•. I· ZenIth. Alto,. Radio Shack. Apple :.:.,,,..:

o.:wu,w'_' --.0__•----_ ...._---_.._--:::.1:h:::;r:.:..==.:..c:;;.._-------===.=..::- -.~
~-_ .......
~~_.TlIWV."" •._
=-:~~.:.~-=............... 0.0"-'1._"-'1. ...__

:;:-...:=..=.=---==
~".. _'~-~
..:.:..~- -::.,-coo::..•.....::.._--~-"'='=-' .._..
~= ....- -:C:::'::":'".:'_..~_ ...- .,..-.
~~e-.__...-_.__ ....-_ .. 000 _"-".--_._--
=~",--==-...:::":'==-_ .._~-----_._-----,--_._..---_.. ,."..........-_.
_~~e--____.. X1 ••

--""";:--==:::::.:-:..::'C:. .___I

....~----_.........._,._ ...._-
:.."':'..,-..:::t ~-=..-:..::-----_...--~~- ......- .._.._..._-_......--....-----_.._------
:._.=;.~-~
<'\IlLY ..._.~ HC"-:
-_._--~.

=-~":::-".~~--_.._--""z::.,~ .. , .. ,_ Mill CA -..-- -.--'"'- -..- _.---_.""'....-_..- w.
_",""",,__n'UQ.'_ .-.__ ....-_MIIl:....-__
_- __ '0." _ -0000' _I __ ;JlJ_ _..1----__-~-....._-_..-_.--'---- _.
---_...._-"' ....--......_-_ ..---=-----_._ _ __ "'8- .~

_ ..__ ,r..

_......._".--.-- -------~-----~-_._ ..--------------.._...-_------cn;--....---::----_ .....-- -

_._ ..__._.. _e._0'00__ ._--_.__..----_.._-=.:=_"'C..::.=. t-...::._a..3I1l-..v.lt _

C ... ':'=:'::'--:':"'000;:...-=====-:::=.-==_._ ...------_._----___con _-- _..._'1:' ....

c:..~:."':..::===_.- ......_._--__• 100_
.._...__-.. c

==..-::.::~~
............ Itllll..
_ •..-........... '*"'ca......~--_ ....-_ .... __.-
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ACIMI__" __~-___ , _
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DEALER (NATIONAl/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue

TheCPUSHOP
TO ORDER CAll TOU FREE 1-aro.343-6522
MHwdluwl'U IPloOMnU (.In (117)242-3311
FOI datailK! technical information, call 8111242·338'
Hour.: 'OAM-6PM (ESnM·f(SlI.h1l51
"TRS·eo". T.ndy (o.porltiOll Tr.IMmllll

-- S De.ler Row. Depl. I<gM
(hllle'nown. M,"lo.I(hu~m01119

M~uwm rftiMnu Idd
S'lo "'1ft t ....

Ouanlities on some Ilems are limIted
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EDUCATION

Children associating with a computer?

Kidstuff

Since most children In Ihls
age bracket can'l read, the com·

airplane lake, all" Ir,ln ehugs
down the tracks, and a dragon
breathes Ilr•.

ACCll'TAlLf L[flfl'll

A1~.I'I.",."",

110I1. ChoG<:I>oo
_. v.IIM'",

, ..... CIItI,tm"ll"
Cowbo>\r. """il. _. Out .....
+1olo 11(111\9c., _ ..
C.111 lCl'''Il.....
Dr__.lIOnIl.'

SIlk,
Cloc'., Wllch
LIlI... _. PoolClt<l
l_...... ltulh

puler has Irouble communlcal·
lng wllh them. An adult must
ahow Ihe child how 10 respond.

Once Inlo Itle program, Opllfl'
tlon laalmple. The program uses
tNKEYS so that the child never
lias to hllille enler key. When he
seea I flaahlng questlon mark,
he types the letter thai the ob
jac1 displayed begins wllh.llhe
Is righi, the word RIGHT and a
amiling lace IppMr.

" he's not, the screen prinlS
WRONG- TRY AGAtN and
draws a aad lace. Tile computer
then walta for 111m 10 Iype anotll·
er lelter. He can make any num·
ber 01 guesaea.

Belole an object Is shown, a
dummy INKEYS picks up any

~m

.~
~,-"".--"~...~I.
a.nt.

'-..,~.
lin..

-"

Kid r..t"'l
We designed the program lor

klnderg.rten children. But "kid
tesllng" proved thl! even 2- and
J.year-olds like it. They may not
know llleletlers, bYl wltll paren·
tal supervision Ihey quickly
learn 10 associate Ilia sllapes
willi names. In lacl, Ihey soon
laarn Ilia aequence and wUl Ire·
quently leU you wllal object will
be displayed belore II Is even
drswn.

be a powerfUl teaching .10.

Thl, program, fOf exemple,
will help your preschooler 8SSO
chile objects with sounds.lt's".
crucl.l skill, II he Is to learn how
to read. The program also
makes the child pick oul leller
shapes on Ihe keyboard.

He'll have lun, too; many 01
the objects are animated. A car
travels down the highway, an

DfIn KHn
Dave Discher'

RD " BOll 432
St.,. Highway 83
Cape May Ct. House, NJ 08210

Small kids can be hard on
things. But with proper su

pervlslon, a microcomputer can

Fig. I. Slmpl. Shapes Table 1. Objects and Their Answers
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stray keyoo.rd Input. Thus, II
Ihe child accidentally leane on a
key durIng animation, the leiter
won't regllter el I bad guell
w1'1en the nellt object appears.

Mosl objects have severillc,
ceptable anlwers. Tlb!e 1 gives
a liS! of subjects and answer'll.

Consonanta Ire emphasized,

since beginning vowel sounds
are more dllllcuit. We didn't lry
to check every leiter In the al·
phabet.

You'll need 16K level II or 32K
Disk BASIC 10 run the program.
You mUSl put thl lKaC' number
of XS Inside Ihe quotes on
strings. Otherwise, the enUre

program will bomb. Alao besure
to Include Ihe second question
msrk.

One C.ullon

Because of lis string packing
routines. Ihls program will nal
run with Apparat'l NEWOOS +
unlell you pul all the Itrlngs

at lhe beginning 01 lhe program.
Otherwise, an lhe airing loca·
1I0nlin later lines would be out
In Ihe Interface RAM, causing
VARPTR to return an error.

Don't be alarmed 81 the weird
Icreen Icroiling when you liS!
alter running the program. This
II cauaecl by Ihe siring packing
routines.•

5 C1DR1&.W:m raw.
188 ~0lOOOC("

11:1 ~:[~RU):fIIof£D(kf2)~O:t1)
112 DllTll13&l.... l.1S7.1J2
11] RJI'oIT(N :1ElIlIr::PlJIfDfP. X:1lXIP
1I4f0<~

115 k-wll'TRCII21>:fDofI£EI(t2lt25WlEl(((tU
116 MTIl12& 144. 12&16&& e. &&m. m.m 131
I" RII"-IT011:IElItX,PlJIfDfP. X: IlXTP
1I8lttfa~

119 ~):fIIof£D((t2)t5ffIl1XO:tll
ttl DIITJll8Io 1""18M""& e. &11.12& 131
W ftR"IfftI!I :1IIaC:PlIUDfP. X:1lXIP
W ......,..
ill k-wlPTl(.):fDofI£EI(O:t2)~(kt1)
U4 DIITRl2B.12& 128.128.128
121 Q.S. FtJPotTlM :1l£IIlI(:fltI:lfDfP. X:I()(T:RII.~:PRllf11L Ins; :lIlSlII19I:1()(T
131 RII.~:PRIIfTIl-L.; :PRI"'fBS; :mJ:1JI:PROOILDlSC38lj :PRIIf11L RU; :ll&Ili!I8:PRINl1L CH!S(38); :PRIIfTa.""",II
2f; :lIlSlII19I: IEXrt.
l' Q.S:PRIIT'" RU:1Jl5l_: IF(flJa"P")(R(Rfa"fr)(JtC,..·J" lTJlJlllS1I162111:QJTD211
1QIIJl5lIlliIM;IJl5l_:OO'TlI15I
US f(IlQ=lTOi1:1()(T .PRIIITl..-2,· 'j :PRINfIlf64.' OJ :PRI....-64.' o:Ji£llRI
2IIFl...·~
212 KaWI!PTR(fU):fDofEEKCU2)t25Wm:(ktU
21M MTRli"- 1'"1760 1'" 17'.12& & 2'4. 2'4. 24. 24. 24. 24. 24. 2'4. 11M. m.1'~. us.. m.19L W,llrJ. 1M. 149, 128. & 24. 2'4. 24. 24. 24. 24. 24. 24, 24
.24. 24, 13& loG. l85. m. m. l'L 19L1JS. DB. ill 128
28S FlJlP"-iN .1lfAr.:. f'tIlED+f'. ;(.1lXTP
21IF2$z'~'

212 ksYFllf'TR(f2$):fI):flEEK(Kt2lt25&+PED:(Ktn
214 1lfITR176. 176. 176. 176. 176. 12& & 24. 24. 24. 24. 24. 24. 24. 24.184.19L 1~.19L m. !!lL !!lL IlrJ.I84. 134.12& & 24. 24. 24, 24. 24, 24, 24, 24. 24
,24. 24, DB. H118S.19L 191. 19L 19L1JS, 13& m, 128
21' FtIlP'4T048. iIElIM .f'tIlED+f'. i::IGl'P
22Brn-.0~:~'

222 KaYll!PTRCr.,n. fI)offik(Kf2)*256+f'ED:<KtU
224 DRTRl76. J76. J76. .l76. J76. J.r.'"'& 2£, 24. 24. 24. 24. 24. 24. 24. 24, 184.191.179, 19L191.191.191.189.176. 148.128. 26. 24, Z4. 24, 24, 24, Z4. 24. 24. 24
,24, 24.li& J4:>. J85.19L 19L19L 19L U5.12& 1J1, J.28
226 flIIf"'«l)I8:lI£lIll(;fQ:EIOfP. ;(:I(J(TP

238r4$a~

232 KlI\lIIPTII<FUl;fIlooPED:(l(f2lt2$fPEEHKtn
234 DRTft176. 176. lX,l7G. 1760 128..& 2'4. 24. 24. 24, 24, 24, 24, 24, 184.19L 19L 191.19L19L 19L 189.1&4.149.128. 26. 24, 24. 24. 24, 24. 24. 24, 24. 24
.24. 24.13& 143. 185. 19L 19L 19L19L 1l5.13&m 128
236 FCIP>:8T048:II£lIll(:PlJ:EfOlP. X:JOTP

255"~
2A l(~(D) :fIlooPED:CKt2>*256+f'ED«KtU
2G5 MTFt128.176.176.18llo 188.19L i8B. i8B.17G.li'6.176
m FtII'«018;II£lIll(: fQ:EIOfP.l< :1(XfP: Q.S. PQo:Sl.2
275 PIlIIfTlPO,D; :rt:Ja:&1Tta:IIXfE(:PQof()fl: 1FP1X5QT1£N275
• Q.S:PIllflTt4S8,D:IJl5l_: IF<fIfa"B')(RC/w>-'S">MJGJ5IIl63II:lII'IOJM
28S 00S11B61.:00S1_:1lJTQ28ll
.fRI=.~o

385 l(-wIPTlCTa): fIlofUXO:t2l*256+f'ED(l(+1)
J1.I DRTfll28, 18llo 1811.14& 14& 14& J68, IlL 15L 26. 24, 24, 24. 24. 24, 24. 24, 24. 24. 24. 128. 16& 19L m.m 19L 19L 19L19L19L 1+4. 26. 24. 24. 24
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.24.24, 24, 24, 24. 24. 24. 12&D:e.1l5.l28.12L!2& 12L 13& 135
315 FIW'l)o81'(J58 .1UlX. PCI:IIlWO. X. t&'Tf'O
121 Q.S.lCP458.F~CJitC5TEP2. PRINTW'Q, QRS(!5.l). :PRIKTIPO+L OIn(ill)•. /€Xl :PRINTf794. STJlI"'(64.ill).
325 I'fIllfTtlO. TR.,.cm.mi"S
D8 PRlllTtlO. liS, .PRIIITIlD-:;;'. ·1·,.00Sl.B37:i
:ns PRIKTllo. YR', .PRIIITIlD-SL· " .PRIIITIlO-m .•...GClSl.Bm
l4I PRINTU liS•.PRIItTIl.O-124.· ',.00Sl..mi5
~'5 IFlDJ'5lI8TJOllllIl.TCG25
37'5 FtJU>8TQ19./L1[( .lOolOH. R£1lJlN
.. cc:.PRIHT.... m.OO'JIl68ililil
418 IFAS.:·T~·t·Tl(JmjlIl62W.OOT£l1lIIlfl

42lI rtrjIe:;'A!l8.005l9tW".00T0418
J.-. Q.S.IJ)&582. sw-e
1111 PRllfTIlo.F1Il:Q1Ul1II
1128 PRIJlTUI, F2I•.~
1131 PtIJlTUl,FJJ•.mBUII
18J5 IFUX4S2'MJl1W
1M ~1.IFSWanDl81IEl..SIIlTIl.ll.FU; :Q1SlI118I:SWoI:OOT01828
1111 RIlIIM.T01S.11XTQ.lO:W-l :1£TlJlJl
1!11 a.s.Pll:IIfftM,FlIl .rm_
!AI IFM-'F'1JDDlSlII'28.~

Ii'll oog'K'W.OO5l_:OOT'D16I8
2e.1£J.o.~'

21:18 KlI\fIlPTR(I£f) :fI);:f'{B0:12)tZ&If'EIK(KI!)

2821 0flTMG8. J.ll, IJL l!i', 152.1JL J.ll, 10, 26. 24, 24.. 24. 24, 24. 24, 24, l!i', 144.12L 12& 12L 152.13 26. 24, 24. 24. 24. 24. 24, 138.164.1&1.134, 2G
,24.24,129
2Q FW=etm7.R£.Nro:.PlJIJD+f', X.I£i.'TP
2949 Q.S. PRIKTf400.I£I. 005l1lllifl9OO
~ 1F(!\to'H' )(J:(~''''' )1lINXlSUl6298ll. OOTffi848
29Ql 005l.Il6l1lll8. GOS1969Ml. OOTCl29OO
MTEP'~'

~ K~'o'IVTR( TEU. fIlofm:(KI2).;zr,A;:tPED:(K+l)
:;eQl OAT~I60. J3e, l00.Zb. 24, ~4.~4, 24, 24, 1280~ 14;'1i'5.141141
l87'8 FCRP..T015. R£m.: .f'CIDl)+f', it1&1
3889 ClS.PRIH1f4OO, TEUiJ9..QiOOlllI
:»99 IF(R$o·C·)CfI(flS.:.·T·)~.OOTOl19B

:m5 OO9.Il&1Il1l8.lmRillllll.OOTOU
l1llllCl:lf"-';.-'
;118 K~'o'IVTR(ctIS) .1lJ.oPEEK(K+2)1256+f'EEX(K+l)
;.k"1l DATR176. l88. l00.1SB. 176. 176. 26. 24, 24, 24, 24. 24, 24, 24.176.176. 19L m. m.179, 176. 26. 24, 24, 24, 24, 24. 24, 24, 24. m. 32. :i2. m. m. 19
L32. :i2.191
me 0fI'TRl'£. 24, 24, 24. 24, 24. 24, 24, 24, 24.14J.176. 32. UL UL UL 32.176.143. 26. 24, 24, 24, 24. 24, 24. 24, 24. 24.176. Ifl8. 141 ilL ilL ill, 141.1...",
3J.... ftIP>4T"".I(IIll(.~,X:j(Xtp
1174 Q.S.PRINT"'COS.m_
1176 IFUlf-'C' )(Jl(Rfa"ll"xa<fIfo;T )(1(.... '0' )TJBro5lIl6a.;OOT~
:a8I oog"IW.rm'K'P':mTm176........
~

.. MllPTl<IM).fIlofm(K'2)~(K'1)

4U DIITfl12L 176.12& 1&1. In. 176. 144, 2J&. 24, 24, 24.. 24, 24, 24, 24, 24.. 24. 24..12L 176.1811.1!L 19L1!L 1811. 191.U1. 21&. 24.. 24.. 24. 24. 24. 24. 24. 24
,24. 24. 24. 24. l.28.1n. 1811. 19L19L 19L1!IL UL UL 19L 19L U1.1"1n. 21&. 24, 24. 24. 24. 24. 24. 24. 24. 24. 24. 24. 24. 24.. 24. 24
... 0flTftU& m. U1.14l.143.19L 19L 191.19L U1. m.19L 14], 141.19LU1. 2J&. 24. 24. 24. 24. 24, 24, 24. 24, 24. 24. 24. 24, 24, 24. 24, 24, 128
4Il5 DATII19L J91, 176. 176. 191.19L ilL 131.1J1. 19L 191.176. 176. 191. 1!L2£. 24, 24. 24. 24, 24, 24, 24. 24, 24. 24. 24, 24, 24. 24. 24. 24.12&191. U1.
ULm. ULU1.12& 12&12&ULUL 191.191. 191.191
... fUF'oITO:lSl :1DDX:PlI:BD+f'. X:I()(T
_ Q.S:Pll:IIl'fID6,IN:009''-
... IF(flf:a"l"XR<M-Y)Tl9IIl!il.I62WI:lIJT04111
_ m'K'_:OO9_:lllTlMI7I

.1II~~

4111 KaWII'lR(l:a):lI)of£ll(K'2)otZJ6IfI£ll<KlJ)
U2l1lllTfll5'.148.148.148.148.148.1n. 21&. 24. 24. 24, 24. 24, 24. 24. 24. 24. 24, 24, 24.17& 188. 1811.1811. 188.189. 188. 1811. 188. 1lIllo 1811. U& 188.1811.
1lIllo148.2G
lot 1lATfI24. 24. 24, 24. 24, 24, 24. 24. 24, 24. 24, 24. 24. 24. 24. 24.13& 133.1811.188.13&143.141.143.141.143.141. m 1811.1811.13& 141
fl.. FUP«0G8:11£11»1 :PGIID+f'. )(;I(XT

128 • 80 MlcrocomputinQ, September 1980



PROGRAMMING TOOLS FOR YOUR
TRS-80

INSIDE LEVEL II
The Programmers Guide 10 the TR$080 ROMS""0£ LEVEl. • is • c:ornpoeheiltliYe rellll'$'lC8 guIcle 10 the Level

II FlOMI w!j(:tl &Iows ....~~ Of e.leprOVl_
to easily utilize the sophisticated routines !hey CXlfUin. Conl:isefyo
eqMlns set--ups. C8Iing seq.JenC8I. and variable passage lor
IVfIbetcotMlllliol•• ariltImelicoperalioni. and ma1tl8mlo1ical M'lc
lionI. as well ... k~d.~. and video routines. Pert II pre
MI'ItS .,.. enllrety _ ~" program Jln.ICllKa wtlic:h Ioeds
UI"ldef !he SYSTEM~ and execut.. in boIh 8asic and
~ code oMlh !he speed and efficiency 01 • compiler. In
~,!he 18~er3 inc:ludIa~ body at ocher WorrNtion
useful to !he plOQl_ Induding tape tormats. RAM useage.
relocation oI8asic pn:JgI"ams. USA crol exp¥lSiotl. creating SYS
TEM \Irpe$ of your own programs, lfllet1acing at Basic variables
Oireclly with machine code•• mMhocl 01 orally inaeasing the
speed I' which data elements 11'••1Ored on taPe. and ~I
p'ecIution1 for disk systems. INSIDE lEVEL II is • dearly 01'
g&nizecl reference m&l"IUaI. II ., fury typeset and packed with
nothing but uaefvl irltorrnatiotl. h ooes no! contain questions and
IN_I, ROM oumps. or cartoonI. INSIDE LEVEL 11..._ 15."

TELECO....UNtCATIONS PROGRAM
This program 1Illows reliable high speed lile tr_ters between two
diP.-~ c:ompuler$ over modemI or dired we. II is menu
dri'4n Ind alllreme!y simple to use. FunctionI incMIe rlll·time
lerminal modi...... RAM bull'er on disk. transmit disk tile. receive
blnIry files••umine and modify UAR'T pararnat..... program 8
custom Iog-on mesSlg... IUIomIolic le-bit c:hac:ksum WtrilIcation
01 llCOJ,.e nnsmis.sion 8Ild reoaption. and many more UI*"

c::orlV'Miances. &qlorts Iina prinl.... and IoWe«:.ase characIer3.
'M!tI this program }'Ql 'Il'ilI no longer r..t 10 convetI mactWle
Ianguaga programs 10 ASCII lor tral'lItl'Iiuio. and you wiI know
irTlrne6ately it the~wu 1COod1e. T£lCOfll.._.l2t.ts

PROGRA.. INDEX FOR DeSK BA.StC
.......,.. WI~Id indeIt 01 yout ... program lOr.,.,
trom disk ciilaaoli... Program ,.,... and tree sp.c:e are read
MIIOfTlIticalIy (NIId nol be typed Ill) and may be alpt\IIbItQed with
alasl ShalL'MIttner SOI'l by disk or program. The list mey also be
-eh<Id lor tII'ft disk. progr;sm. or extlf'lSlOl'l; disks or progtamI
added or deleted; 8Ild the wtIole IiSl: or any part Mf'IlIO the printer.
FInIIy, lha list iIselI may be SlOtad on disk lor futtJre KC$$S lind
upd,ale. "The best Ihing since sliced brNd" (January isIue at·80
Microcomputing). One drive and 321( reQUired. lNOEX......'I.t5

SINGLE STEP THROUGH RA.M OR RO"
STEPeO .lIows you 10 slep lhrough any Basic: or machine Ian·
guage program one instruction at • lime. and see the addr6$S.
hellaclecimaJ value. Zllog mnemonic. register conten13. end slep
count lor uCl1lnstruelion. The lOP '" ~nes clltle video saeen are
left unaltered so Il'Iat the *larget PfOQI".m" may perform its display
functions unobstructed. STEPaO wi_follow program !lOw right into
the ROMs. and is an invaluable aiel in IHming '-ow !he ROM
routines Iunction. CommandI inckIdI stap (ltacel. aisusemble,
run in Ilap mode.1 varilble slap r.te. disf:Mly or ..... memory or
CPU ragisters. jump to memory location. ellecule a CALL. set
braakpowtts in RAM or ROM. and relocl.tlio tII'ft Paoe in RAM. The
display may IIso be tOJIad III your line printer Ihrougtl the deYiee
control block so CUSkIfTl pmc dnvet's ........tomdcdy~.
st<..............

4 SPEED OPTIONS FOR YOUR TR5-801
The SK·2.the mea! V8l$ll1ile c:b::k m.xlifIcItion availlOlt lor ....
TA$-80. $pe«Is~ be switched ber-n nonneI, an ina_ot
50"lIo. Of • 50% redudiorl: sa' B:18blll11 any time without Inlenupt
ing ••~ or Clashing the program.lnttrueliont ••also gjY8l'l
tor. lOO'll.II'ICItIUe103.~MHz,Ihough!he TRS-8O.nelI rebble
II_speed. The SK·2may~c:orIiguredbylheUsetlOcNnge
S9Md Mth • IOggIe switdl or on softw... command. h wiI au
~ return 10 I'lOf1l'IIII speed My lime I disk iI active. re
quires no etIaJ'108 10 the operating system. and has prcMIions tor
adding an LED 10 Il"lClieIte wtwI the COI'l'lPJIef II l'lOl It normal
speed. It mounts inside the keyboard Ul'lII with only • rlCICeuary
COl'JOlldio" lor the switch option (.wilch no! inl::ludlKl). arad is
easily removed if the compuu,.. ever needs MtYice. The Sk-2
c:omes July assembIeCl wilh socketed te·. 8Ild illustrated nsuuc
lIOnS. St(.2......2...ts

RAM SPOOLER AND PRINT FOR"ATTER
ThiS ptOgI".m is a lui leatufe print lomlalting paclI;age teatufing
user delineable line and page length (with line leed. inMf1ed
between worM 01' after punctuation). SCl'Mfl <Nmp. and prinler
pause conlrOl. The serial version allows baud rile NIeclion trom
the keytJoIn:l. In addition. printing IS done from a"Ka~
bufler area sothallhe LPRINT 01' WST corM'Iaf'I(l r8lums control
10 the user while printing is being done. tOealtor s.MIc:triC or Olher
IIo\trt printers. Allows printing and processing 10 run concurrently.
Please SP8CitY P!'RAlLEl or SERIAl (RS-232 intel1acel Yer1iOn.
SPOOLEA......t •.t5

DUPUCATE SYSTE" TAPES WITH CLONE
Make dlellicate ceJP'n 01 ANY tape written lor Levell!. They may
be SYSTEM tapes (CClI"lWluous or noll or data lists. The Iile name.
IoMt acldfllSl. entry point. 8Ild every byte (in ASCII IomWl are
dispIayeCl on the video SCl'Mn. ClOHE.........1••ts

MACHINE CODE FAST FOURIER TRANSFOR"
ThIs~a PKbge rocudes 3 ......-- 01 the fTlKhine Ian
~ FFTASM routine I$$8lT'IllIeCl tor 16. 32. and 48K mactWles.
a sI'IOf1 NfTlPIlJ Basic program 10 aot:eU !hem. a 10K Basic pro
Qr*n wtiCh Indude$ sophisticated ir'1terK1rYagr~ arad data
rNnipulation. and • nww.aal 01 nstructions and e.umples The
~ language subrouUnes use v.f\IIbIe$ defined by. support
Ing e.soc progr.m 10 make data entry Ifld retnev.1 extremely fast
and easy tor CUS10fTl implemel"JtabOfl. They pel10rm 20 10 4() limes
luterthan Ihelf Buic ~alent{256poinlSin 12.5 seconcb). and
reQUire leU INn 1550 bytes 01 memory. FFTASM.......I.t5

FOR THE MODEL II
LYNC

from Mldnlaht Soltwara
High ItYaI 0111 comrnunieIli(N'ITor the Modell! wilh CP/M. LYNC
wiI~ and receive any IiIe with automIlie enor c:heckJ'lg and
retriel. EilJIer end may initiat" Me 1rWI1I..... Ifld mullipla files may
be --.. with wiIc)catd filenameS. Remote or local airedOries may
be ealIad ITom wiIhin the program. AIows lui proIoOoI. ~
prolOOOI. lind r....lime convoersation modes.....y be used over
phorla IiMs at 300 baull or direct III~corrout., at up 10 9600
baud. AiIo avail.able lor Olher CPiM corroutlltS. l YNC--St5.00

MUMFORD
MICRO ,""
SYSTEMS

OADEAWG: Complete $8lISf1CbOn • (IIJIl"ante«l or a lui refl.w1d'll'ill be made. AI Modal I
~.a st'ippe(J on c:.usette loIIlIe5I $5 • r.dudId lor a tormanId (no system) disk.
Indude $1 postage and I'1andliI'lg. CPlomIa residenb add 6"10 saIn ...... ~. Master·
cftatge and COO orders acoepted.

Box 435-E Summarland, California 93067 (805) 969-4557
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lUI PIJII'I05. ...;:f'IIII'Kl$,' 0J:lDfm1lI
U2I I'IIWfK!I5.· OJ :I'IIJrrIC5, '.',
U I'Imwo. Tu. :PRJ11T1e154. etC;: :rofOti

~.-
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5»l flJI»o94Tt\SI5: fCI'i=;21T022: IlESETex. V> :1lXTV. II:
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~ lI)5l_:I~"t"lJlIlJ="W'noniIl5a.:lIIltIEi2II

&1&1 OOQII&1••00TW58
"" CLS.F~.S£Tcx. U>.S£Tcx. D):tIXT :FmPDTtII.15TIP'-1:5[1"C& Y) :5[1"C& 'f);S[JC!& 'f) :5[1"U27. Y):1I)(1

Q1I~:5[1"<lC.1l) :SETClC.ll):tIXT;Rl!'M4lO17:SETC115. 'f) :5I'T<122. y):1IXI'
li22I PRIIfTfJ78, '.15'. :PRIIITf282."QJB mn',:PI~"IIIllV~l :PllIIfUI, "IEl'IftlIS"1 :PllJlftc, "5MJlt QJl5"I :P11If1155L'
JOt m'; :I'IIJlT~"JOTMf'(l[';

G231lI)5l " ..:1Fft$.z·P·lIlfIJ>"l.lJlM:....noJJ5J.II62W:~
Q4I EiISII61. :fCIX=48T0127:S£T(lC. D):IOT:CIJTOi!3lI
G3I8 Q.5.Vf..-sTRIJGf(I6. 17'HSTRIIGI<S,18'~U44) ;FlIIffMI, W
Q18 lI)5l".: IFMo"B'lIIJW:'f'fI£JIlISlIlG28:~

'l2IlDSl.18IlI:OOTIJW8
"'" OIl: ' tnrn: nus LIrE IF 'lQJ iliff fill DCUSS UXP
641e lIlT0188
588B8IU"IIITIt-Z:CLS.l'tlIIITOIlI(21):I'tIIIIT" l1li, [R):'

5111.11'I11IT:FlllIT·11fmILCT OIILD TO HIT T1£':I'III1T"IIfRlII'RIFITE mo. If Il"
.. PRINT'TTIIIN II'fEfIlS 1£ 5KU.J) HIT' :I'IJIIT'1)( l.ETTB T 110' :1IlJ1If"R lIl5TllJI 1M: fl.f9£S. •
51138 I'tIINT .PRINT'HIT OOIJ 110 OlILD IS 1lEJIlV.•
58I4e M-<11IIVI.IFMo··TI0588m 'iUS.1iI£TlIIII--~ IUlm<IIIM:
~ M-<11IIVI:PRIIITM4& "?"; .ftRl¢r:1T0188:1()(l
UI818 PRINT..... • " .FtR»<1T01Il8.1(Xf.1Fllf=.··Mlfi i1"fl9Jrnllt
61B88 5[1" C1&. 41). S£T<17. 48). S£TC2G. 481 :S£T<Z7. 41 I.F(RX..--tmrl.i:S£T<Xol:9).1(Xl'l(
&1ll\!S 5£1(21.:m.SETm. :>5). S£T(J&:>5' .S£T<24,lS). S£T<25.15> .PRIIITf9(M. "*Ri!'•.1'I11ffP.lrQ. 'TRY IOUI',
&1IE Irs-ITKHS4.flJlX«tG8.FlI!V&:;sT042.1l£S[l(lC. Y) .101V. 1l.1i£TtIlIl
'UII FCIllI ;;$TOOI8 I£..(J PRINTti'IM. ObG81.PRIIIT.7filI. OUGI) .I'tI11T18iZo D«I(3Il.PRllITf89I5" ODUI) .PRIIIT"'" OD(jI);
,,,,. I<1UIIO
&2IllIll fOl:(&18TCZ 5[1<Xo 48UIXT .S£Tm. D) .SETCI£. 38U[1(3,~).SET(27, 38)
G2'lllJ5 S£T<2L :m. 5[H1~.:>5). S£T<tL;::».5[1(25. :>5) .SE1~:>5)
621:11 PRIIITf994, 'RIOO ~ ••. f(lll(;JTOOIllJIXT .PRIm7M. OD(3I) .FlllTfX& ODC]I):PRIIITfG!, lJD(3I) .fllll'TI896o OI!:t(jI),

""" I<1UIIO
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THE ORIGINAL MAGAZINE FOR
OWNERS OF THE TRS-SOT

". MICROCOMPUTER

:~:=. ;L[]~PlJTR[]~%LS~ H~~E§~'
MONTHLY NEWSMAGAZINE

Practical Support For Model I & II
• 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 AR'TlCLES PUBLISHED IN OUR ndT 12 ISSUES
INCLUD£ THE FOLLOWING"

A COMPlETE INCOME TAX I'ftOGRAM IIONG ANO SHOMI FORMI
• INVENTORY C()N'TlIQt

STOCK MAfllIET ANAl.VSlS
I,l,'OfID I1lQC[5SlNG PROGRAM (FOft 0191 011 CASS(TTEI
I DWEll CASE MOOtrlCATlON FOR YOUR V1()f:O MONl'TOM OR PIllNTf.f1
PAVItOl.L !FmEIlAI TAX W1T1fHOLDlNc. ""OGMAMI
Ext!:Nll lb DIGIT ACCUIIACVrO TRS 110- FUNCTIONS (SUOt AS
SQUAll!: llooTS AND TRIGONOMf:IIllC FUNCTIONSI
NEW DISK IlMlVf.5 H)fI YCUIl TIIS 80~

f'IllNltM ~'TIONSAVAll.A8I [, ON ~'OUR TNS 80"
It ItOflSl sn rCllON SYSTr..M··'AAlTltMt:l1C If.ACtlf;M
CO"lI't.Clf. M.\lUNG I 1ST PROGItAMS (HOIIl rOK IllSKOfl CASSEnt
SEQUlNlIAl A.."IlO IIANDOM "'CCfSSt
RANDOM SAMPlINC"'8AR GR....PH
Ctt(CKIt(X)K MAlNTf:NA.'llCf. I'ROGIIAM
IIVU II0P0ATI:S···IfVEIIIINor.X
C!tWl! CAAI> INrc)HMA nON S TORAGI n f
RfColNNnf'S C.IJlI)[ TO MACIINE I A."lGtJA(.1 ANI) AW.M81 V
IA"'GUAGE
I LOU: IlENUMIt£RI....;<,
A.'lOCASSHTE tIPS I'R()C~", 'INIS I.Al£S! PKOOUCTS
COML~ S()()N IC£NERAI lEOG(R ACCOl.JN I.e; PAYNllL A."lO
R[COVAllil r. FORnv..~8I) FISANCIAl N'PIICA1lONS PACKAGE.
PROGH.....\fS FOR HION(O\I..N£RS MfRCof 1\1.'0 F'ttOGRoU4S
STAnsncAL "'0 MATHEMATICAl PNOGR...."4S 180TIIREt. . ll-f)o4(NT AMY "'0 ADV "OC[D1 ANn

f WORIJ PROCESSING PROGRAM ,e.-.... Ot [);o,I,1 rOt otoft! 1t11n ........" _ ""'.......,.. _ ....."....._ Of .............

{;, LEVEL II RAM TEST fC._n..... Di<W.1 0...:1«. ........ ...,c .......-v ho•• .........,.y Ioc._ .... __....., ....,.,..",
DATA MANAGEMENT SYSTEM IC.~...u .. Oto;..~ICon"""'lIl.. __ "" _!llS8I)"" F'b~~

CLEANUP IC••_".. DO I>ioW.I f ... _lOOn ~"'L" Gomo- Q.-:.C

SfNI> fOIl 0UtI NEW 48 PACE SOfTWARE CATALOG (lNClUOlNG l.ISTlNGS Of I-.JNDREDS or T'JtS8I). PROGMAMS AVAll.A8lE ONI
CASSlTr( ....."'O DlSKtTTEI 52 00 Ott fllEE \I.,-rH £....ell SU8SCRIPTIONS 0It SAMI"l.£ lssut:- _

50 N. "AICACK ROAD
'",INO YALUY, NIW YORK 10177

0"'£ Y[AR SUBSCR'PTIO'" 12.

TWO YEAR SUBSCRIPHO'" U8

SAUPl..E or LA TEST ISSUE I.

START MY SUBSCRIPTION WITH ISSUE

(•• .July .tr8'.'· J .......Y 1919' .'2· June 1919' .,,, J ......,., 19101
"'EW SU8SCRIPllOt.l RENEWAL

;Lllf:1~ZLS:·· NEW ·TOi.·.::,;·····.... ........_ ......_._ .,o' REE

r.A\24 OHRODUER
R
~ ORDER LINE

~ tOUTIIOI Of' N.Y. IUT'l1

LINE (800) 431-2818
(914) 425-1535

NEW!!!
11I0000 NZWSLETna
••aI...... fer u .....;,

CREDIT CAHD NUMBfJI _

SlGNAn.JRE__

NANE _

_ EXP OAT" _

CITY SlATE 71P _
ADO ...~l""~OlLUCQI·ADOt.. n .... ·OllTMlf Of UI4.CA._ • .-:xJl:O-·



TII&~ ...•••
;L[lr:1PUTR[l~%LS~.

FOR YOUR TRS·80'"•••
.IM' M...I~1 _ •• 1>1 .., .....<1 <If TMn<ly ().. ' .....'Io ...

* All Orden proce.-d wi,hin 24-HOf'n
• 3O-Day MOft~ Bock Guarantee on oil Sojtwore (leIS 0 SJ pertOI,y lor handlirtgJ* lQ..Doy Mon~ Bock Guaran'_ on Disk D..-iwos 000 Printer, PLUS .zo.Ooys Free SE'rvice

• LUolIII_ U:V'EL III Iy0_ L...
'110M ...,.,.AlUIT MW 00•• '".",_IUoCIT Co-uTI:. :J!I. 00 ond 11 1'K" Veo.-. .......tIIeT"" 0........, ............ 01 T... l_ "'__.. • Itll111OO1:l_0l0AO - --. 11'09'_ • NIW DO.1tD (W.'~ ..." ..... "O<O<<I....",~,_.. Sl~ Iv S,"~lOl__ l_ II h..... """'110.... 1>'0lI'0"" T'" <>til, ,........_ <"""'''\1> _ m.... or_ 'eo'",eo "".ts..~'" 0-.... '" _ TIIS·IO~ a--s I>'OO'.... I~.. _ ' .....",De< , ............ or.

"L 1l'0V'."'. Spec,,,, 11Il(. 3lIC 0' OIl( WOO" ..,,1'1 ,.,0. THI -oTTOIt JHIL'

• nt....~ 01. AND OTHIIII MYiTUlIU c_.... o... ~.. • (:"ICotlOOI(" 110' c..."".... 0"'1 un.
0... 100_01 ___ ..._ .... ,0< • GIl'. UN In ,_ , .... p'OlI'..... ,.,. ,,.1,,,, • SUUlll DOCTOIII'" COfI\9....."'_.Ol .."'"
d... __ L_n 10'_ ont........ _ ~"'" $Ontng (",H..", .000,'........._) 011'1" HIS·80· CI'IK" _ •••"",,, ......". "'..

~1Id_1._"''''''•• _ ...''11,............_
COII'Im...", "'<:lw,," e-..a _ 1.1___

ROM ~"d" "' ..... ,,,,,,.. 0''''''' ••" .....1

...... 1'''''''cho"'''' ol_""I1I1._,,,,,_ 0.,. Du",o<.olt_,.,.~,SC'_Con""" roo c...",.. oo 0... UUCI

inlO<.....,on, .....""... by H C """"'''9''on, i1~
...... fu, a,,,,,,,,,, c_,oIo ,H.• • CHICII.OOII IIIGIITIII "'CCOUNTING
(f", Cn..n. Ot D,.k. OP«'''I' 111I(, oUl( Ot 4Slll InnM III....." .. 1 <10.0 "'''''I "$.00

(fOt -" t"...~J U1
• DOIOIIT· ... II a S f COII'I........ "'UI .....,.., • L11""'''' IN· 100 ..,abO'"""" ......-s. 90''''''

N•• MIO .UIIMU n.TlM'Otl fItOC)I:L I "Wll'ple Ollk So<1'''ll ROWI.".. '14." .tId O<I""".on.' P''''''' ..... ""'. '''11 , .... P•.."
0lII1I001L II • IN noclI (Spec,"I' oUl( Ot _, .11 lOt J<I'.!IO

•~ ..IL~ • -'NlTI ......C· A<l4O TO __...~ '0 ....... • ......C TOOL .IT ." ....11 ..' ..11I.. GO'O •
·"'"",m.. 11_.1110 TRS·IIO~_"g '....'.n' Son.....". .no:! aosuo', ,n.o<>< "'OIl,.m $1'.110
• ...""....." .. POTIIII. Comm_, Stro"ll COfMIon<l<. Loll _ lI ...n,

• .OUNOW.....I· 40<1> ""''''' "'.0<>< lAS·eo~· P• .,,,,I Juot,,,..,_. S'''''il C....,..ong. s......"-nooul Jull plUI. ," nt.1S
· ,.........'Of'll' eon"....... n '''''O>C>tlg EqUlI_I. Uppe, _l...... C... _'M_ Sample p<09...... 'nc"-<l• £_ modu.. CIfI be __ ........'SUO,Iy Ot_ """. (f""e_.. o' 0...., ~.. • TINO TONG. C." "" uoe<! ""n 50<"""".,,, lot.
C_d,......, .nTl... Tut'HIOT ..t"" c.'<""" • IN'...TI lUI_II (A_ I..hn'te 8""'1 '-"I .....,.. (II P<N'OO ...._ .._ lOt b09''''*'' [I.'"..... _ ...11 "'''''. 111·00g0t COICut.,_

• CtlmpWo ........... tfld lIOCu ......' .._ ..."",..,•. 1_" _E.......... ,.. SottO<l .. ,'•••. • 'Ie· TIM C..... YI..... 1...1_
............., _n p<ow,'" ""-'''''' Pogo ...""' ...... lO<>t_ .....

c_p....._
1"_1$

• .............. 5 ........ ' .....U_I '·0.... Or.... Pogo...._. "u",pIa P,..,.........",....... '" 81><1 l .... l_" 1611 C..._.o .. _ .... '0 '0"'"
1ot"_1 1·0001 Or... lot _" """. (fOt C...... ", 0'''', .~.

l>ov,........ If>c 6..e. o' ..""h.... l __ anG
• E..,n _ <an bo Iot......oct 1(1 ___ Gal. o C~Y'· Covsr ....,...... Ungu_ ",__• ....e"'blfl'~ ...<v}' ..... mong See ......~

"" <'9 '0 .-0.... 0<.... (fOO C.._ Onlyl 'U.II .._ ... l."II""90 I....'u.""'" 0_. Of' >(""

• f,. »0.., IOlopnono "",""n.,,,,,, o 0 ... (0000 So" -'1"l HUO vo<MO V'C _..-. S,... II. S_ Y.> 1>01I" ..........

• C.II lot e-.. IPO<>''''''OOftI ....IT....... 0 ... 0111.... ·._ ............. 1121...,..,-... '11011 IllALL , ....n:. IOFTWAJft ".......... ....M-..,..,S........
• II...., "oc;_ L_ogo "'''''_ m ... "ell U91t!>1ot C_ (I,......"n _cr-e0l...._"'1...... ua..,..,-... • II...·ID 0... '10<_ 01 RS/lI·1 m ... 2:0lII0 Or""'1 '0~ _ bOCIo 11"....__ ,..,5.......
• 0C't., C_I Mac_ L8n9""90 FT09'_

OAT'"__NT .....TI.. """,,_,COclo... .... f"OM HOWf: 1O!'TW.....1

• otoI$ '_'''''''0 .- "" ..., G... _"""ll • ..... l.uo· Tno un.....'. TAS·eo-90_""""''' • _J. "een_ l'''II''"Il'" P.og< ........"11 t""

lOt'\Il .... 0' U11ot"*_ '0''' TA&-eo~""0' ,.., ,_ ............. goo,..., l>ov, ........ _.J .. ,.-.s...............""
• TIS ,.....-v ,n........._ 5 ..._ IU.• .."ntJM<......u.. 11t.1I

(fOt e_.. 5""_1
_. • .....ICAOI ... fOOl _ ..... ll_ •u .• • -..·0.... '1......",0' UO...·3 ......

• TISOI.. O........_(I1~".. I""""".G.... • Cl'M. (fOt 00•• (In'.. IUO•• '"Ot1I1t1CIIOlOfT
d.....) Sol up '00""'- _ .... _ UI o ",..m IHT"IIII''''CI • I"....""....n Soft..... • llYlL III ....tlC J<I'.II
........... 5'",.. up 10 »oil 01 ;"Iot..... _ "" 4 d'.... AS·23J 1>'''''... .., ......' TAs-tO~ UL. No... C"_" 0........ <an """ 0... C"'."...._
0 ...... Up.., '0 ,_ .....~ "ha''''''''_ • ntt-m 'OII_TTlII· "'eIlO_eI 10JIl"""'" to ,..... fllS·eo~"""Ou' ....n"'1l. 0.,. 0''''
,_d. s.._. 11I>_ ...... _c_ A$-23J'" SoIl.."."", TAS·232 __a .._ ......, I>'>n,,,

• .ICIIOIOf'T 01 .... "'O'llHTUII. nt.1$
fll$-Z12 helu,,, <""'P.... oct""'1l ~

c__ lco ,OU' fAS·eo- ".... • TII'OOI .....IC COOO'-'lill 11t1.GII
• PorsonaI 50ft..... ce... 0 ..0 ......_ rw"h "".._ 01 TIlS·n,! .... lIun 8 .... P'og<I"'. up 'o'~ "me> I."",

$yO...... Complololy ....., o .....,oct, ..... '1 <1<..... • I"IN_· u.. .... Elo<:""'P...." ...'nllS·._
'30 1'09" S"p e. 5'011 ........., CopoblO 01 <... "'0<111",.. ,,,,, 1".11 • NlC IUIlNl.. OIJ"lITY PIIINTIIII

(foo UOO·I "" WOO·II, IUtl.•
In_'Of'll' <:on".... -""II """ _.ng 0'" on '110. GALACT'C .onw,ul
.....Iy ........'" (lOt "PO'" _ ""."'ll"bol'l • MAll'AC· f"" ..""" , 0 .... S.,,-. THI ILICTfI\C I'fNCIl
So"'lIal. by up '0 \0 hoi'" lOf "P<:oOlt._ ~, IM.II C....... 'M.I$
_. llIOSi"""lc Ioc:.._ "" ..1\01.... ' .....1 o...",I·IOtIUlg ..oil u_ <:onl''''""" "'.''''g'''l 0,•• $1 SCI.GII
,.,.",. ""'" .UIM....I.""" 101010 lUttlm..ocoI', "tim G"KI'" So"..... WOO·" V........ un.•
........I..ed. f., , .......... ...- .~. ·ITOCII_UP...C 1M." • HOIIN "UCTOII II 8.0. .... 0 ....

lhe IAS·eo- '<e....... _'O<l''''' ,... TAS·IO~
:L[lI':1E\1lI\rnllLE: "

~'::=...,.. '_0<1 ,.. S.........tId I$O.GII

-.c.o.~ ..... ....."

\ji\24 HOUR .oft' ••• •••
FOIlIIIOD-D OWMllIl.

10 N. I"UCACK 1l0AO ORDER
.....INQ VALLET. Nl:W TOfU( 101n LINE NEW MOD·II NEWSLETTER

t,IQ[).1I c ..-'<>lII'........._ ..,.."'" S12/y••
BOUll....s (914) 425-1535 MAIL PAC S1tt.9511I_,. dor1I sa......,. MICROSOFT BASIC COMPILER

1315.00
48-Page Catalog $2 na With Any Order MICROSOFT BASIC 1325.00

Order Bv Phone Or Mail NEW TOLL-FREE GU SORT ROUTINE SSO.OO
Add $1 Per Order For Shipping With.... UPS Arfit.

ORDER LINE CP/M S170.00
Add $.J For C.O.D. PEACHTREE BUSINESS

Add S3 FOT All For~n And Non-UPS Shipmen', (OUTSIDE Of' N.T.STAn) SOFTWARE Col
Add S3 For UPS BIu~ LGN' (800) 431-2818 WORD STAR $415.00
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COORDINATED BUSINESS SYSTEMS

•••

~~~,.
~ SMALL BUSINESS

SYSTEMS GROUP

• e"eH 1ol00UlE CAN BE OPERATED INDIVIOUALLY 0fl ...5 A COORDINATED SYSTEM.
• TURN-KEY ERROR CATCHING OPERATION FOR BEGINNERS
• FREE 31).0",V TELEPHONE CONSULTATION WITH saSG
• eACH MOOut.E CAN BE FOIU.."'UEO TO SlO"'''' OATA ON UPTO' DISK DRIVES
• COMPLETE MA,NUA,L AND DOCUMENTATION ACCOMPANY eACH MANUAL
• MINIMUM SYSTEM REQUIREMENTS· 2 DISK DAIVES FOR MODEL 1. .. '·OISII DRIVE FOR MODEL II

ACCOUNTS PAYABLE
T~••ecount, Ply.bI. Iyll.... 'eoce'YH d'l' wnc"nlng pute"".. r,OM
...ppl'." .ncl prOduc.. chIck. In paym..,,' or OUISI.n<l'~ ,n...,>en. In
'O<I"Oon, ii PfOOUca cun m .....II_nl ,.purl•. Thl••VI' idlln 'OgAI
hn.nel,1 eonl,OI OV'f "I e,"n O'.bu'......"11 ot 1"- bu,in Sevef.1
,.PQt!••rl ....1111> na IUpply ,nlorm,lion n-..:l lor ,,,. ,n,lY'" Or
p.ym",,'•.•• lIen "",cllu...nd cull ,.q"".....n~ All AlP d.l. IM<I,
co.n...1l..sv-' "" Inlt <y" '••fI1• ...:l into ,n. tyll.... lull onu. Tn....
PfO'il""" _ .. d....1oped ~ yu~~o 101 tPM W.ng micro-com""", .nd
11_ Men I..led ,n m.ny.n."on""nll.lnu III.... TPM p.ckag.II"_
con.oned 10 In. TRS-eo· .nd" now • well docum...ted. on·II.... ,nt,,·
ICII•• m,ef<H:om",,'....YI'''''' witn 'hoe capab,hll.. 01 lo' ..ueding n..ny
I"ll"" .y.I""'.,

ACCOUNTS RECEIVABLE
Tn. obje<:"" 01 • C<>m",,1eflzed ...~ ,y,"m" 10 P'_fI .CCU"" IfId
limet... ...on,nly .1.1.......11 to c'editcu.~.M.n.g""''''1 can g.n,,·
.lIlnto....llion .~ul"" to conl'OI 'h' .moun' 01 cfl,dilnlen<led.nd tn.
col'eclJon ol mon... ClWeeI In 0''''' to n".,,,,lz. p,olil.ble c,edit ..lei
wIl'le mlni",llingIOll_ "om IHd detlli. Tn. p,oo..m. compoling ,h..
......1.... wefl ~10Pt0CI ~ y go, _ .. lIylo< .m.l.llu.'n..... "..ng
til. Wang Mic,ocomputlf T h .... been I..leel in m.ny .n..'on.......,.
IOnu Ih.... E.,;II module un be uled llend .Ion. Of c.n I..., G,n.."
leelglf 10<. lully lnr.gflteel .yll""',

PAYROLL
P.y,OIllnvolc.. ""ny compl.. c.lculillon••nd IIIe ptOdUCIion 01 '-oort.
• nd docu""nll. m.ny 01 wIllelllf. '~ulfld by QOY<l,nm.nt .~nciH.1l i,
• n idHI c.nd,d". 10' III. compUI", Willi 1111. P'y,oll.ylll'" ,n·nouN.
you c.n p,omPlly tnd .ccuflltly p.y you••mploy_ Ifld Ill....."
.cc,,,.,, docum.nlVflpoftIlo m....gem...l ploy_.•nd 'Ppr09fllt.
g.....n....nl 'IlIncln conc.rning ..",ing•. t Ifld olh" <led"cllem..
The ","cUg. "" tlMn conoetteel 10 ,n. TRS-eo· .nd .. now • will
dpcy",.nltd, on· Ii.... Inlef'c'ive mlc,o-compule, .yII.", witn IfIt c.p,·
lNllli.. oliO' ..cNding) many It'g" ......1.",.

CAPABILITIES:
• perlo,,,,••11 n ..., p')'IOII ".k. ,nclud.ng:

• III. "'.Inl nct. ply dll....Iry and _";cal,on
• COfn",,'l1ion 01 Ply.nd dedue:'1on .mOl",t.
• prinTing 01 ,epOftI IfId cneck.

I can II.nelle ••I.rit<!'nel hou'ly ....010\'_
I ....plO)'Wl CIfI _Ii••,

• hOu'ly 0< ..I ..... w.ge
• ••caHon Ply
• hOM.y PlY
• pteuwofll ptly
• ov.nim. PllY

le-tlnutdon "'.IP....-l
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CAPABILITIES
I ....nu d ......; ...y to UI'; lull "'..... prompllng .nel w.." con'rOI
I 'fIV()IC' on.nled; I.t<yln'ng ,_tI Ifound 1I'Ie Involce; h.nd........

,nvoic. Of credit "'....0 O' d.blt "'....0
• iflV()lC' Info''''.loon '1CO'<led. Involu'. _.Iptlon. bIiyef. clle<:k

1.g'It" '. In-oie. dll•.• d.I•••moun' of involc•• d ....... nl (In 'Mol.
h.oglll. tn ($). 101.1 pay.blt

• l,.nuctlon p,lnt .nd flit mtlnltn.nc. p,OOtdu,tI In...... ICCl.1'ICy
• 11..'blt cllKk c.lculttlon proctdu,t; .11owt cneck.1O be eelcvlttedloo-.

Nt 01 y_..... 0" 10' _mc ",ndO..
• p,og'.'" pnn,. you, cl'ltdls; conllguoUl comput"~. lItlh you'

company Itltlfl'le.d can till pu'chtMd I,om S8SG
• 't90fl. ,nclud.lumplft on back)'

• OP.n ,It'" IosllnlllclOHd It.... IIll1ng • botll dll"1 .nd .umm.ry
• d'bl' "'....0 lilling/c'edl' mIfII(I llsllng
• .glnll
• cllKk 'eg,.I" "POn (to gl.. ttl .ucllt l1.il 01 c,,*kl pnntedl
• ..ndO' I"',ng ,nd ..nelo< ICllvily (.etlYlly ol,". who" y,lf)

• IUlly I,nked '0 GEJolEAAL LEDGEA; .ICh invoice C"" be 6i.tnllu'ed 10 ..
m.ny U Ily. (Sl difl"... t Gl.coounto; 'Y..m autom.tically potlt to ee.II
.nd A,/P .ccounll

CAPABILITIES
• ,"",u dny.n; ...y to UN: ,,,11 .e..... ptompllng.nel ClJ.." conlfOl
• In'o'Olce oriIfIled; In"Olcet een till .nl..ed btIo<1o .-dy to< billing. wilen

,tidy to, billing.•It" billing Of.her paid
• tllOWl .nt.... 0' ....i~. Ctedlt "'.mo. dtbIt _. Of CflSnll'lfdtlet.

In"Olce
• "IOWI 10' PlO\l'''' payment
• ',.....etlon Inionn.llon Incluel.:

• Iyptl 01 AlA " ....."'ion
• CUllom.. P.O.•
• d",,'iptlon 0' P.O.
• billing "'It
• gen,," ""lit!" .ccounl numblf
• Involu smount
• IlIippl"llfl"Mpofl.llon cll.'II"
• ,.. cll..g..
• ply",.nl
• P'Oll'''' PIY"'.nl ;n'onn.llon
• "anuc'lon pffnt .nd IIIe ....Jnt....nct prOOtdll'tI In....... 'oc:u,tcy

• CUIIO"''' ,,.t_~ prln'ed; compu'tf sl."",...ts_tllI FOU' OOffIpany
"'t_eeI Cttl till ",,'<:h1Nd lrom SSSG

I "'POn. Include; (u",pl.. on _l
• IIsling or lnvolcet no! ,.., billed
• open 11_ (unpaid Jnook:..l
• cl~ I'..... (Ptld InYOk:"l
• '1Ilng

• lully linkld '0a......lleelg..-; will pott 10l$lpllctlllt tcCountI: dIblts AIR.
c'ed~••ecount you tp«lly



(PAYROLL CAPABILITIES CONTINUED)

• emllloy", U" tie "a'd u"ng .nyeotnt><"."onor".... ry~ ("C'lIt.IlOU<ly
cannot 'IIC.'''. sail,., , sal.,y e.,,"Ol 'IIC..... l>Ou'lyl

• sPIC,al non-I..abl' or l...bla lump sum, GIn be"'''' ••gul ••lyoron.l,m.
lbOnul. '.,mbu's.......II.•ICI

• 1lI.ltn .. wlll.,e deduetlOnl e.n bI .ulom.lIe.liy calculatad for ••d,
.... ployee

• ..""ngl·to·dat••,. accumut.tell.nd "'lle<l10 perm....m rlCord.: I..el
If. compute<! and delluClell US .neo.... t.., Soc,.1 Sleunly t... ,I.t.
,neom. la., oIha' d.oucliO"s Iregula, or on. tim.)

• payehecta I" lI"nt.,,: eompule< clllC~o wilh you' comp."y I.UlII'l>Iell
GIn t>e pu,cllned rrom SBSG

• calculol,onl lie occumul.t.d 10'.•mploy" ",y h.,lory. !;lolIA "POn. W-2
'.pon. ,n.u..~ ..porI. abuntee '.1>0'1

• lutly I,nkl<! to G....,.t ll<!g.' ElCh.mploy"·,~y'olt,nro"".t,O"can bI
d'llrot>utl<! 10 II m.ny n P2) tw..... d'".....' GloccOUnts. sy".m
.utomarlCllty f)OSls 10 ea,h accounl

GENERAL LEDGER
Tn. Gln.t.! ll<!ge, IoCcoun"ng ly,l.m eon'Olod"n I,n.nc..l d.,. hom
olh., .CCOU..h"g ,ublYillmo (A/R. AlP. P,y'OII. d"KI ","t,"g) ," ."
,ceu"" and limlty ....""11I' 101'10' "l>Otll ,nel""'. 1".I..com. Sllt.m..,tIf'" B.l.ne. Sl>eal I"" a "lI",ci.l- '.l>On "n'gned by m.n.gem.m TI>I
bI.u'Y ollh" O."...lll'Ollll Iyst_ 'I t"II., 'I compllllly u,.r 10.m'lll<!
You -cu'lom'te" tl>l account "umba". ".seropl,onl.•"" ,epon rorm.ts '0
.uit you, p.rli(:ular buline" rlQuir.....nll Tlln. ",ogren,. wI" d..
...Ioped 5Y""'~ 10' ,1>1 Wa"g mic.o-computlll' ."d " .... ~n t.'lld'"
many ....."O"m...lo "ne. IllIn. T'" pack.g. hn bee" co.....<11<! 10 ,lie
TRS-llO~ a"'" '. n)W • w.n document.d. on·I' .... ,"tlrlCt,..e ""crg.
comput.. IYlt.m w'lh 11>1 C.pabllol'" 01 (or "clld,ngl m.ny "'13"
,ySllm,

--------------!CAPABILITIES
INVENTORY/CONTROL INVOICING

Cl'~NI IIILlIIIIG. STOCK COIIITRCt., OEIIITAl BILLIIIIG. COMMOOITIES
'-l1d'eal./IoA,"'e.'C! b,llong allo a.."labl.

WE ARE T"E OllllY SOfTWAFIE COMPAIIIY THAT OffERS A REfUIIIO
WITHIIII 30 OAYS 011I All SOfTWARE (" &. E COMPUTFlOIIIICS
MOIIITHlY IIIEWSMAGAZIIIIE SUBSCRIBERS ONlYI .. WE 00
CHARGE A $3 PENAlTY TO COVER POSTAGE AIIIO HAIIIOlIIIIG,

• OVER 1000 ITE'-lS 011I MOOElI
• OVER XlOO ITE'-lS 011I MOOElIi
• lOW STOCK AlARM
• IIIIVOICIIIIG OEDUCTS HIOM IIIIVEIIITORY
• CO'-lPLETE IIIIVEIIITORY REPORTS
• R[OROER POIIIIT REPORT
• OUICK ITEIoA ACCESS

• mQ•• tI,.., 200 e"''' 01 .eeounll can til h.ndlld
• ICcounl numbl' '''uelu.. "uS" lSI"nld 'nC! eonT'OIled
• mO" than 1.1SOu.nsICI'0", m.y bI"'"'1<! ..,.

• "orICI POtt'''g. don. Oy ".nd: ...todall<! .g.,nll t"••ecount f,l.
blfo,••ecaptlnc.
• utlll'nal POIIlIIg. g.....1l1d by AtR. A/P, P,y'OIi o. a"Y 01"" ule'
lOU'e.

• d.l. il m.in'"ne<;l and report." by;
• monlh
• ClU'"''
.y...
• P''''OOUIII'''" Clu.tl...

• 111>0"1 (IImpt.. on 01C~1 ,nelud'
• t,ill Olll"c"
• incom. 'I".....nl
• WI.nee 1"'"
• IPIC,.I .ceounll '1POtI••n" mort

• use' Io,mlls '.POns wan ,.... 101l0w'ng del.gned II you w,,'"
• hll..
• "1I",ng'
• .ceounl numbl..
• dllC"Pt'Onl
• 'vbIOIlI,
• IOllls
• 'k'p ',nn.11<,,, pagn

• up 10 .ignt 1 11 of lOlli' - fuliy uNt dn,gn'lld
• ....nu d.i : .IIY 10 1,1...: !ullser.... ",Otl\pt,ng ."d curaor conltol

$125 Per Module
$495 Complete System
$225 Per Module
$995 Complete System

MODEL II

MODEL I

..................................................................................................................

50 N. "AICACK ROAD
S"'UNG VALLEY. NEW YORK 10117

HOUR
24 OROER

LINE
(914) 425-1535

PLEASE SEND Me::

'-loon I

MOOElIi

$\25 PER MODULE __

5495 COMPlETE SYSTEM __

$225 PER MOCUlE __

$995 CQIoAPLETE SYSTEM __

NEW TOLL-FREE

ORDER LINE
(DUTSID!! Of N.Y. ITATI)

(800) 431·2818

CREDIT CARO IIIUMBER EXP OATE _

SIGIIIATURE _

IIIAME _

AOORESS -C:::::::=====CITY' STATE -'ZIP _

... AOO II"":A" ICANAOA. 00l.1C01· AOO l'vYUOo .,ft "".·00'''01 Of' 1,1 IA eoOUoOO I "UICO'"

80 MlcrocompullnQ. $epreml>er 19BO • 133



••• FOR YOUR TRS-80'•••
"Milo s"..... OIyl.lon of T.nd~ eo,pot.,lon

100 SuPEl\ fMASTER-PAC"ioo
l\OGRAMS l :zn~_~~!! (COM!LETELY REVISED)

P FOR YOUR TRS·80'· LEVEL D MICROCOMPUTER
ALL ON CAMEJJE OR 01.01 IE----------.-=--- _ ---- --------..- --_ ---_ .- .._.- ----~--_.. _--=-

BUSINESS AND PERSONAL FINANCE
l. Ct£CKBOOK MAJNT£NANCE
2. TIME FOR MONEY TO DOUBl.E
1. FEDERAL fleA'" WITHHOlDING TAX
1 COMPUTATIONS
4. HOME 8UDGET ANALYSIS ~
5. .-.NNLJITY COMPUTATION _'.
6. UNIT PRICING ."7, CHANGE FROM PURCHASE
I. NEBS CHECK PRINTER
9. OAVS BETWEfN OATES

10. MORTGAGE AMORTIZATION TABLE
Il. INVENTOAY CONTROL
12. PORTFOlIO VAlUE COMPUTATIONS
11. VALUE OF A SHARE OF STOCK
L'. SALES RECORD KUPlNG SYSTEM
IS. FUTURE VAlUE Of AN INVESTMENT
16. EFF[CTM INTEREST RATE ILOAN)
11. PRESENT VALUE Of A FUTURE AMOUNT
ll. RATE OF RETURN-VARIABLE INFLOW
19. RAn OF RETURN CONSTANT INI'1.OW
20. REGUlAR WITHDRAWAl FROM INVESTMENT
21. STRAIGHT LINE OEPREOATlON
n. SlIM OF OlGns DEPRECIATION
23. DECLINING BALANCE DEPRECIATION
24. BREAK EVEN ANALYSIS
25. SALV"GE V.-.uJE OF INVESTMENT
211. PAYMENT ON A LOAN
17. FllTURE SAl..ES PROJECTIONS
21, CREDIT CARD FlLE
29, ECONOMIC ORDER QUANTITY IEOOI

INVENTORY MODEl..
3D VAlUE OF HOUSE CONTENTS ..ft...... 11
31, TEXT EDITOR __.~~..-
32. MONTHLY CAlENDAR r'"
33, DAY OF WEEX
)4, CASH FLOW VS. DEPRECIATION ....__
n, COMPlETE MAIL SYSTDol ~_~.......
)6, INT£REST RATE ON A LEASE .. U""

STATISTICS AND MATHEMATICS
37 RANDOM SAMPlE SELE~
311, ANGLO MEnC CONVERSION
39 MEAN. STANDARD DEVIATION.

MAXIMUM AND MINIMUM
40. SIMPlE UNEAA REGRESSION
4'. MULTlPlE REGRESSION ANALYSIS
41. GEOMETRIC REGRESSION
43. EXPONENTlAL REGRESSION
44. SIMPlE MOVING AVERAGE _.-rICS
4!>. SIMPlE TTEST ...... ~ ••••
46, CHI·SQUARE TEST •• -
41, NORMAL PROIlA8IunES
41 BINOMIAl PH08A8ILlTY
4', POISSON PHOllABIlITY
50 MATRIX ADoolON AND SlJIITIlACTION
~1. MATRIX TRANSPOSE
~,MATRIX INVERSE
!oJ, MATRIX MUlTIPUCATION
~,SOlUTIONOF SIMUlTANEOUS EQUATIONS
~. QUADRATIC FORMULA
SO. LINEAR EQUATION SOlUTIONS
~7, ROOT HAlF INTERVAl SEARCH
ss. ROOTS OF POLYNOMIALS
5'), ROOTS·NEWlON'S METHODS
110. PRIME FACTORS OF INTEGER
61. lEAST COMMON DENOMINATOR
62. RADIAN DEGREE CONVERSION
b3 NUMERlCAllNTEGRATION

unom"
604. QUICK SORT ROUTINE
65. PROGRAM STORAGE INDEX
66. MULTlPLE CHOICE QUIZ 8UlLOER
67. FORM LETTER WRrT£R
611. SHELL SORT
1;1I. CASSETTE LA8fl. MAKER
70. CODES MESSAGES
71. MERGE TWO FILES
n. SORT WITH REPLACEMENT

GRAPHICS
13. DRAWS BAR GRAPH
14. DRAWS HISTOGRAM
1~. MOVING BANNER DI$PLAV

GAMBUNG AND G"""ES
16. RANDOM SPORTS OUIZ
n. GOVERNMENT 0012
78. HORSE RM:E
~ MAGIC SQUARE
110. ARrTHMETlC TEACHER
81 HIGH lOW GAMBLE
12. UNSCRAMBLE LETTERS
llJ HANGMAN
114. GAME OF NIM G
I\!o RUSSIAN ROUI.ETTE G ...
lib ROOLEnE UAME ,.... ....
81 ONE ARME() BANDIT
lIB. lilT TIlE TAJ«;H
" WALKING DHUNK
90. STATE CAPITAl. QUI7.
n TJC.TAC TO£
92 DICE GAME
n. LUNAR LANDAR GAME
94. BIORHYTHM
"->. HOfISE SELECTOR lClASS CAI.CUI.ATORI
116. IIANDOM DICE IlOU
'f1 RANDOM HOULETTE ROU.
'llI. HANDOM CARD DEAI.EIl
'f'l GU~:SS THE NUMIIoER

100 WHIT!: OUT SCIlEEN

GUARANTEED SATISFACTION
WE ARe THE ONlVJRFTWARE COMPANY THATOF~ REFUND WITHIN 30 DAYS ON All SOFTWARE (H & ECOMpu·
~%N~~gtTN~? Hlv NEWSMAGAZINE SUBSCRI ONlVI. WE 00 CHARGE A 53 PENALTV TO COVER POSTAGE

.....................................................................................................................

so H. PAteACI( 1II0AD
.....INO VALLEY. NEW YOIIII( lOIn

PLEASE SEND ME:
o MASTER PAC 100 CASSETT£ VERSJON $-59,9S

o MASTER PAC 100 OISKETTE VERSJON $S-9.9S

C MASTER PAC 100 (MOOfL nDISKETTE VERSIONj....$99.95

CREDIT CARD NUMBER .

~
HOUR

24 ORDER
LINE

(914) 425-1535

NEW TOLL-FREE

ORDER LINE
(OUTIIDE OF H.Y. STATE)

(800) 431-2818
• AU..,. ....oe-.d wit,.,~
•~~ bod:.......,.. _ aI So/twon.

tJ-. $J~ /'0' ,..,....

. EXP. DATE .

SIGNATURE .

NAME . ....••...•

AODR!SS .•..•...••......•...••..••........ CITY . STATE .•..... , ZIP .•
... ADD" fOllI'OlTAOl -'NO H-'NOUNG IN OOTSlDI! OF THE u.s.A.,···



•••
~M8ICcos.IU!'Jt

.....1llS«J"'"MSlC~.~t..8I~..Ml.~~
~ P'OliIIWN__...-.c1).IOIirrlet .....tt....~NrlWlder
U¥IlI ,.... --.e '* d lflIIvIr openlimI...t tel~ 2I).)(l1mel ,....
lNnfle~.

1*:01...!o'SIC~cIcft.wIhBASlC,Iht .......you*-fyn..
8J~ ltw code lhIt )'OW o.mn MSK: HIrpna. MSlC

~ ....-..... "**""'" d IfOIt.
And you .. _ MSlC '-- ID PfOIJW'Il wW\. Ilra Mtur.. d fl'tc:ro.

aafl.'1 Venkwl ~O !ASK: ...,..., ... irll:btord In !he~ f"em.a ikt N
'M«.L.\IIUlO~lotIg~ ,*,-O IBllJIh-oa...-d..CAJ..L
~ mIM progi_,.,."" ..... ,.", 8.o\SIC~ -"ldsyou
all'ClRT1toV't M'Ill~~ IUbroucines rnudl _ eaity Itwn In~ ..

Simpl'f f)'Pt In -.cl clieb."lil )'OW .-ar-n ............UIirIg lhe MSlC 1Nerpraer.
Therl erMr • COl"lI'TWld Inot~ N «Jr'I1lt.tl!r wt\lIt ID~ 8nd .... opticInI;

~-......,~ apIimllIeo1 Z..eo mechine code tIMI ycu' C'OI'l'IPU'tJ~ In.
n.h! Run know Of _. for 1IIler. YOM compIed IIflllIlWT' ean be Ioll'oied ondilk b
dna tIleC\IClotlll\ll!'Y lime.

W_ 10 ~)'OW progr..-.? Con'fIiIld ..,1deaI1or~.

You dlIabM criy lht <:t;t<t code. nollhe -.rot. all yowgerw....~proIleaed.

8.o\SIC Compier nJnI on )'OW TRS«/" I'o'IodelI wIh 48K n tiIk '*"'t. The
~ inddtI BASIC~.~ Ioedtr MId eASlC lbrwy .... ccrnpete
~ ..................................................•t".00



til••• ,

:L[]r:1PlJTR[]f.%LS~.
FOR YOUR TRS-SO·....

I.... 1'11010 SIlM'k Ply'alon 0' Tandy CO.po••'Inn

J BUSINESS PAC 100
.,~.

, .... "',......H~;; 100 Reacly·To·Run
~/~ : All ordot'" pf'OC:d, guaronlH on ..,ItS!

. I tP;;;/:.r::.:'::.· ·,,., ...· Business Programs
(ON CAlllIETre ORDISKE11E) Indud.. 110 hge u.en_uaI.....5Cu8etteo (OrDlsketteo)
I......tory Conlnll.....PoyroII.....lIooIdr.eepIng 1Iywtem.....Stock CoIcuIatlono.....
Checkbook Maintenance••.•.Ac:counb RecelvabIe.•...Accounta P8yab1e•••••

~-. coot of c....
t"", ,.... on ...... _ <"-'--"0 tall reqIOFt!d
True~ on dio<:<u*:d __........................
"........111 ,....1IIm
/"lot~ 01 pt<ljKt-_....
I'--"'t P"« ..-
C""""""'" _--..I q.>iOI'fity-. let C<If"C*'\'
r...... -. aNIrM_!rend
Tme"",," onoIr- """"""'e-9-
"'...."'" prIce..- .... --
i'IIOlling Iiot "'*'"l..eIIet ......... 'Y"....-. _ .......u>...C
Sortoliltol_
~1oDol"'----[)(lME: busin6a -....p"ll1'j'Rem
~__......... "....., Ilmed.eII Wo.

lo> "'""""Y o<:nUIII~ lIfOIcn'>_q~ConetMe~ on 0<:__ priro on poW*<

n IlWmOIY~C_~
C~ ItWpIIonI <hcIoIy-- .......UN 01~ oIgoftlhm fat optitnoI jab uoiOn
In "'""""Y to<Counlt~~_ ok
eon-J......,..".d d_

Coonpu'tI Q"* r-f~ 'Ot gi-. ntl
Computa "In;~ lot giYIIn~ 1M ...........
.-..blr1ljlO C""'4"Ullonl

Sinling MId~
rinds t.I'S.-. from tIP codt
T_~ Ow:tudirlo ......m-.klras
""--..-Iysis
~_..
n .........~~
l:lilulioo> ono!yoi.
L.-. ............ __ ..... "'cn:l
~~ fo< rfI"Il.II prcpeny
s.~ .nOIrOiO
_", '. of ra.rn on C.....-IIIlIe bondS&adl ....... poIfteo ...__ P""ll''''

" ow:
'" "'""'"61 DISC,",-,,
6J FJ1I1,AT

''''''6~ PllI"IDlAS
66 PRI'IDPA
61 SEASlND
.. T«ETI<

" """'"70 fUPIlI'1F
71~AC

12 LLTVIR'T
7) SORT)
74 l..AflEl.l

" """>2" ,,,,,,,m
77 lY"£ClCK
711 ACcrPAY

" """'""" """"'" "'"'"" """'"'" """'"'" """"'<II) TERMSAAY
116 PAVNET

'" ""'"'" "''''''''''.. .,.",."

'" """"",. ENVELOI'E

" """"""" ""'-E901 PAYR0U.2

".~

"'''''''''''''" """""""'~.. ""'''"'"''100 PORTYA19

AOO 51.10 fOIT SHU'raNG ."" urs AItIAS
AOO n_ fOIt C.O.D. 0It NON-UPS 41tlA5
AOO 54.10 OUTSIDE us..... CA""AOA" MflUCO

o CAlllIETre VER8IOI'I $ 99.95
o DISKEnE VERSIOI'I $ 99.95
o MODEL II VERSION $149.95

New TO
LL.Fllee

ORDER
(OUTSIOE t»" LINE
(800' •. ,.•TAToI

1431-2818

H:~[lI':1B1ffi[IDl%LS: HOUR .:It'
--~.- 4 ORDER

50 N. PAICACk ROAD ~2 LtME
SPRINO YALLEY. NII!W YORk 101n -.Ar' 1535

~ 19141425-

,.. bI.o: ~~
,.. bI.o: ~ JOb "'-ko
eo.t ~h...,..

P'Iilt caot>llow....,.. b""",,*~

~ ns. "'. pI'CIjKt
~ "- A', ....... ...,.. "'....,..,

~IIOI'I

~ 1\ppcniof.....'1 bV Rule "'!he 18'.
Nwllll1l'fc~PfC9''''-_ ....
o.v"'_.~_t.lllon_'Meon_......., .......
SIr~~
Sum '" .... dlgilI d<p1:ocl.llon
DecInI"II t..1wa~
e...- <IednIng -.. doptK-.
e:.to Row ..,~ ....
Ph"" NE8S cI'>eCb *"V .., "Iy regiIUt
Oleckbook~ PJ<9.m
~.......-.-
Computoo ti..... """"'" lOt I'I'IQI'It)' 10 cblble. triple. dC.
[)oI,fmi_ W.-go ..-Iue '" ~
Rnr"'_on~ ~WIowI
Rnr '" _ on con"" 0rII0wI
Ell"ectiw _ "II<! '" • -.
F 01 ... _"lc""'4'OU"d_)
PreMnt '" • IuIln ....,..,.
~oIPiO)'I'I'l<tlIon.-'

Eq.IIOl Whdr..... ""'" -......c 10 _ 0 .-.
~.--......,..

~ r..~ <tNd -w..- lor oblig.
PreMnt 01~....-
' _1\00II .... _
SinI<ing lund~ Pf'OO"m
v.Iuo '" • bond......... ..-
8lIdo SchoIioo aptIono ''''''l-
E>pecood return on otoeIc .... '*-'rII diW:ten<lo
Voil "' ..........
V "'. bond
&0..- d IuIln ""'Ii"IJo I""" ........ lOt -.._

Comp<.Mo """'" .nd toN~ lor IIOd<
PonfoIlo --... modeI-I.... _ -. to lad""""--Voil ",. nght _ _ .._ _ .._ _ _ _ _ _ _ __ __

~""-Jrol' ,
~n~ I
V_ '" peMt1"""- ,
V_"'~"""- •
o-.n LIIiIIy f\..clIon •

LR. P'<IP""'irciI dAon bV """*" mll:hod :
T~ ........... I01_ ...""'.'.,.'11 •
Eolnomic otOt<~~ n-oodoI I5r9It _ -..inll l_"ll h) ITIIldoI ,
eo.t~...... I
C........... prcII:_ :
~_.... I
F\oed~ et'OI'ClfOK ...... __ IT'Gdel ~

•,,
••,
••:
•

1 WL.E18,"""", 0''''·~""","""'"...........
, """"·""""·""""'"10 O£PRDDB

1 I TII,I(DEP
120£CM.2
I) OIECKBKI1_ /"\OIl'TGO.GE,A

I' I"LILTI"lClN
16 Sl'<LV1.GE
I 7 ~1lV1'<RlN

18 IlIlCONST
19 EFTECT., "..
21 PVAL
22 l.ClNWAY
II IlEG'MTH

" """""2' Dl'<TEVAL
26 .......1"IlJ0E1'

" """'"'" """'...,29 8Clt'!DVI'Il

'" 00'<£'<)1 8I.ACIISH
32 STOC'YAL1
)) WWNI'Il

" """"'''''" """"" ""MU'O<)7 SHI'<Rf'E I

" """""'"" ""'.....",...
_I 6I'<YES
42 VI'<LJl!lr'IF
_) VJIl.ADINF

« ""'"
" """'".. ""'"'.,,""
'" QUfi£'.. "",. "'"""""
" """"""'0000.....
",""""'"" """"'"" 0Ufi£a0

" """""" ..,.,.,
" """

BUSINESS 100 PROGRAM UST
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The New.letter For Own.... Of ne
TR....'·· MODEL U MICROCOMPUTER

••ItCIAL CHA"'TE'" .UBIICIUPTlON IlATE '1:&.00 0 (For ta ......)

MOD-II PROGRAMS CURRENTLY AVAILABLE
(I) ELECTRIC PENCIL (Mlcll••1Shr.y.r Soh.....r.)...Compl.t.....o.d proc.Slor .... ,th ..tenSII'. ed.tong .nd p..nter torm.Urng leatures. $27S

{STANDARD CP/M VERSIONj.....$300 {DIABLO. NEC OR aUME CP/M VEASION) ... $325 (STANDAAD TRSDOS VERSION) ..$350
(DIABLO. NEC OR aUME TRSDOS VERSION).

(2) GENERAL LEDGER. ACCOUNTS RECEIVAIILE, ACCOUNTS PAYAIILE, INVENTORY CONTROL AND PAYROLL (Small BUSln.ss
Sylt.m. Group) ........orll. und.r TRSOOS ..c.n be used one module at. time or IS. coordinated syslem $22S per mOdule 599S 10f
the compieta ,ystem.

(3) GENERAl. LEOGER, "'CCOUNTS RECEIVAIILE, "'CCOUNTS P... 'I'....LE. INVENTORY CONTROL AND PAYROLL (Peachlfee SOh..... r.) ..
,equires CP/M Ind MICROSOFT BASIC. .prohtsslon.ll>\I,iness systems. turn key operat,on discounts .VlII.ble 51000 per mOdule
....$5000 lor the complete syst.m.

(.) SELECTOR III (M.crO-Ap) ....compl.te dlt. m.nlgement sy.tem ....us.. dellned I,elds.nd coees....man.ges Iny hst dehned by tne use'
inctud•• addllionll mOduleS lor .Impillied inventory control.•ccounts recelvlble .nd accounis payable reqUlfes CBASIC·2 and CP/M
.... 529S

(5) GLECTOA (MICro-Ap)....Idd on plcklge to the SELECTOR Ill. g.ner.lledge, tnat allo....s tile use, to de"ne a customized ehar1 01 ac·
count......$25O.

(I) G,,, (Ruet Comput...). G.n.r.llzed SUbroutine F.cillty, ••erie. 01 supe, last m.tI'"n. Ilngu.ge utn,t"". Ihat c.n De CI!IIl&<! Irom a
BASIC proglam Ino machln. I.n..,ua..,e kno....ledg. requlf.d) ..... IOr1s 1000 Items .n und.r 5 seconas. .1I0....SPEEK and POK Estalement•.
move d.la block•....compress .nd unCOmplell dlla .... \YOrks und•• TRSDOS....$SO

(7) 0'" (R.c.t Compul.s) ... ,Oisk Sort M.,g......aort. ana m.rges I.,ge mult,pl. diSk.tt.I,les on a t to .d"•• syslem NOT AN IN MEMORY
SORT c.n .ctu.lly Ilph.belize (or .ny Olher Iype 01 sort) • d'sk dri.es ....ortn ot a.t. sorts one compiele d.sk 01 rnlOlm.t.on in 10
minutes inlorm.tion is pro.ided to use OSM ...."n the RS MAILING PROGRAM......orkS und.r TRSDOS 5150

(I) RS" (Sml!lll Systams SOnw.r.I..... m.chine I.ngu.ge monitor andd.sas.semDler can tlE!use<lIO Me.na mOd,ly memory or d'U sectOft
cont.;n••11 the comm.nd. found on th. Model-I version plu.aom••ddllion.1 comm.nds lor Ih. MOD-II ....O'~s undllr TRSDOS $39.9~.

{IJ CPt" (L,I'bo.t A'lOClatea)..••n .llllrn.t,.eoper.tong .ystllmto TRSOOStn.t.llowsuse,s to uH nuna'edsot prO'Ol,amscu"enlly •••,I.ble
10 CP/M o....n.... Tni. I, the only ver.ion 01 CP/M lor tnll MOO-II In.t comllS ....iUlln element.,y CP/M~W,de""f1ttenespec,.ltylor MOo-l1
0....nllf'... ,.$170.

(10) "'CRO'OI'T II....IC (M'croson) ......n .nh.nc&<! .erSlon 01 the MICROSOFT BASIC loune! on TRSDOS workS un<ler CP/M .adOs
comm.na. sucll.s cn.ini~ l.llows the user to LOAO .na RUN. ne progr.m .... ,tllOut 1001n.., me .....Dles currently rn memoly). .long
v.ri.Dle Illngth 1,1. record•• WHILElWENO and Others.... c.n be us'" th Ine BASIC COMPILER to speed UP progr.ms (3- to limes IUler
uec..lion), .$350.

(11) CIASIC·a...... non-inter.ctl .... BASIC used lor m.ny progr.ms that run under CP/M 'eQui,es CP/M allo....s user to m.ke more.llicienl
u•• 01 dl.k lil.s .....elimin.leS tn. ull Ollh. mOil lin. number relerences reQulf.d 10' p.ogr.ms sUCh as SELECTOR .nd GLECTOR 5120

(12) .....ILlNG "'ODR!" {Peachlree SOltwar.) .... r'Quir.s CP/M...k"p. lI.ck 01 n.me .nd .doren inlorm,t,on .nd .110 ' the selecl••e
printing 01 the j nform.tlon in Ih. lorm of m.i1in.., li.11 or address I.bel. uniQ\.Ilt key ,Iructur••nd 10lmatllng SllUct..,Il.llo s lor. mulhlude
01 retrieval Ilternlt'••s.....$790.

(13) PROPERTY MANAGE..ENT (P••chtree SOU....arel .... reQulfes CP/M... keeps tr.Ck 01 all I,nanc'al record, "I.ted to property m.n.gem.nt
.....51500,

(1.) FOATR...N-IG (Microsoltl..ANSI66 (.xc.pl lor COMPLEX) pluS m.ny ext.ns,ons r.Qulfes CP/M $42~.

(15) H" E CONPUTRDNIC., INC. SHA"E-A·PROGRA" DISKETTE .1 ........orks undel TRSDOS • collect,on 01 prog'.mS ...."flen by Moo-n
o.... nllfS.....p.ogr.ms include data ~se m.n~emenl...... WOld procenor .m.il system mortg.g. c.lculat,ons chec~DOOIr. reg..ter
.nd m.ny 011'l.r'.....$8 (.da 53 po.tage outSIde ot the Unrted St.tes. C.nad••nd Mex,CO). FREE il you send us. d,s;'ell. cont.,ni~.
progr.m Ihlt c.n De .dc)e(l to 11'1. SHARE·A·~OGRAM DISKETTE

(11) "E"OREX OR W....A.H CERTIFIED DIII(ETTE......$.9.95 (pel box 01 to)

(17) Flf.XI."ATIC OIiKETTE STORAGE TRAY ...Sto'n t to dllk.lIe•..comes complete with ind.x-d'.'de... dust cove,. tilt pl.tes .na
.diu.table .pacin.., .....S!iS.OO.

(11) WORO••TAR.....Tn. ullim.t.....ord protel.or ..... menu ariven ....ord proces"ng .y,tem th.lc.n be used .... ,th any p"nte, All st.no.,d ....ord
procellin.., COmm.nd••re included.....plus m.ny un'Que commlnds only lound on WORD STAR... requ"•• CP/M 5495.

(1') "AIL L1,T ..ERGE, ....An Idd on pack.g. In.1 allow. me u:t-er 10 Mnd lorm letter. (Clealed on WORD·STARI to .ny comp,led m.,hn.., hst
lu.ing .ny CP/M ~.ad MAIL pIO'Olr.m suCh.S Ihe PEACHTREE MAIL PROGRAM)" .. lequiles CP/M. WORD STAR .nd .ny CP/M based
m.il program....5150.

(20) EOITOR .....I!..ILER Irom Gat.clic SOft..... re LId. i, thelir.1 userori.ntil'll Ed.,O' A,semblel lor Ih. MODEL II .nd .....s de5l..,ned to utilize.1I
the lealurMollh. MODEL II. II incluoeslnno•• tt•• leatures 101 eUeolco(hng eno a.DuggifIQ.na completedocument.lion (o.e. 120pag")
.....work. undel TRSDOS.....5229.

(21) .....IUfILE SY,TE.. Irom G.I.ctic SOft..... r. Ltd. "ore. 2.500 n.mes pel dis);. No .0f1lng t,me IS requ,red SInce toe 1.le 's .utomatic.lty
aof1ed by first.nd lasl name plus lip Cocla on input. Retrie•• by .ny combln.lion 01 19 user COdes. $<.Ip""rls.n t 1 digil .Iph.numeric. lip.
Support., mesa...,. tine Comes compl.l. wilh uHr-Olient.d document.tion (t()().page m.null) Allows lor comp.ny n.me.nd ind,vidu.1
01. company.nd compl.ta phone number (.nd .x'ens,on.).......orks undel TRSOOS 5199

§(I N, P"'SCACK ROA.O
IPflING VA.LLEY. NEW YORK lotH

~
HOUR

~ 24 ORDER
LINE

(914) 425-1535

NEW TOLL-FREE

ORDER LINE
(OUTSIDE OF N.Y. STATE)

(800) 431-2818
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TUTORIAL

Self help routines for frustrated programmers.

MyWay

....bl ------- _,,,,mlOllnll.-.Vi'+6'

Fig. 1

R~ V. Meush.""
4188 erl".ny Dr.
fllicotl City, AID 21043

I'm su,e that many of you hIIv.
been f.ced with situations in

which the program you were
wrUlng JUSI wouldn', perform to
your expectations because 01
limitations which seemed b&
yond your control. In some
caMS, processor speed ()( lnef·
flclent data storage techniques

may limit your cap'bUllies; but
In almost every hopeless 811uI'

tlon I ""Oft( on, I find that, wllh
perseverance, there Is always a
better way.

One 01 the moSI Important
lessons I have !Nrne<! while pro
gramming I, thai you 5hou1d
UM your comP\ller to help you
analyze and resolve your pro
gramming problems.

I would like \0 describe sev·
eral programming applications I
h..... faced wllh my Leval I
TAs.80 and the approaches Ihat
I used to Investigate such IImlta,
tlons.

_One
Computing 'lector magni·

tudes when given the X and
Y-eoordlnltes (Fig. 1) requires a

$qUIre root luoctlon thaI is U~
lortun.lely nOl bullt·ln 10 lhe
L.vell. Fortun.I.ly, the .ppen
dl_ of 1he level I ImInu.1 In
clUdes • squ.t. rool lunctlon
(UstlflQ I), but 11 performs much
slower lhan I would ha.... liked.
W.lchlng Ih. r.sulls baing
prlnlad, I can .Imost leal lhe
burden at the roullne. Allar this I
begin 10 In.....t1g... how to Im
prove the speed 01 my progr.m.

Looking .IUsting 1, you c.n
sea th.llh. roulln. m.kes sue
cessl.....ppro_lm.tlons to Ih.
squ.r. rool 01 X which .....n
tu.lly con....rg. (within Ih.
Umlls 01 Ih. comput.r's .c·
cur.cyllo the aqu.re root 01 X.
The Ilrst .ppro_lm.llon, Y, Is
I.ken as XJ2.

The ....tve ot W keeps Irack of
lhe arror In the appro_lrnatlon
.nd whenever the error 18 :taro
or Is the same .s the pr....lous
lter.tlon, the subroullne re·
turns with Y .slh. squ.re root
ofX.

This seems 1.lrly slr.lghUor·
w.rd, but,.s you c.n sea, Ihere
Is re.lIy quit•• lot going on In
one lter.llon, which Is re.son
enough lor lis I.ck 01 speed.

Wondering how many Iter.,
tlons of such. routine .re nec

"s.ry to compule • squ.re
root, I decided to m.ke some
Inls.

The lest progr.m Is shown In
Listing 2. It g.n.r.tes r.ndom

numbers to be Input 10 1he
squlr. rool subroutine. e.ch
time. new number Is general·
ed, a counler Is set to :tero.
Than lhe aquare rOOl subroutine
Is called.•nd modified 10 Incre
ment the counler with each
iterallon.

Wh.n th.subroullne r.1urns,
C conl.lns the numbel" 0111.....·
lions nee.nary 10 compule lhe
aquare root 01 X. The ....Iue 01 C
Is used to Increment the .rray
elem.nl A(C).

Using this technique, Ihe .r·
ray elemenl A(I) keeps count of
the number ol ....lues of Xwhich
raqulre Ilerations In the aquare
root subroutine 10 return.n an_.

The flrsl Ihree lines In lhe
progr.m Inltlallte the array
elemenls to tero. Un.e 50 deler·

,.....

mines the ....Iue 01 X.
This line Is nOI fully specilled

In Ihe listing because I r.n Ihe
progr.m • number 01 times
with dillereni .xpresslons lor
X. In e.ch case the program ex·
.mines 15,000-20,000 ....Iu.s 01
X. This olten requlr.s several
haulS 01 run lime. (On se....r.1
occasions I let the lest run ov.r·
night.)

Usu.lly, when. reasonable
number 01 umples has been ex·
.mlned, I Inlerrupt lhe program
.nd e_ecul. lhe routine begin·
nlng on line 2000 which dlsptays
the perC8flt.ge 01 umples re
quiring Iteration counts of one
to one hundred.

SorM In....tlng RauItI

The program Is first run with
X.. RNO(Ol. This sets Xaqu.llo
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lis,illrl I. TRS·80 L.....I I mllnUlI1 SQU.f. rOOI subrOulme
(&1I0r'fI'nd no/,IiOIl lI.s bUn upllndld).

I rlndom number between 0
Ind I. TIMI rnulting iterilions
are shown In hble 1. Beside
Nch Itefillon ...alue Is its per.
~llge.

W. can '" tllll 34.0 percenl
01 thoe nlJmbe,. requIre Shlltefl
lion•• ~ P8fC&f1t requlie Ie\'8n

Ileflllona. Ind ao on. TI'le hlgf\.

"' numtlef 01 '1,""ltlon. record
ed I. lour1Mn, and no number
requires live 01' less.

Tible 2 ahowlll'le resultt ua
1"0 X = l/RNO(3OOOOI. The rlnge
of Ileflllons I. belw"" 5e'teO

and 10ur1een. with Ihe llrgest
~cet\lloe 01 Ihi numbers r.
qulring more lhan twel'te.

My flrll lhought II to In.....I1·
g.t. olt'lef melhods 01 comput·
Ing the squlle root. One tech
nique, .....hlch ollen yields good

rMults, I. e power serieS ep
prolllmation. These apprOlllme·
non. ere used In c;aleutellng
mlny functlonl including sine.
cosIne, n.ture' log .nd olher
functions. The Idy.nl.gl 01
such e te<:hnlqllllis lhe ",lmiN·
lion of tM numerous iterelions
Ihe comput.tlon .equires-lhus
..ring time.
Sl~ II has been INny)'Nfl

sInce I encounlered SUGh Ip
prollm.11on IKhniques, I find
mylell digging oul college
books, which I had hoped n....er
to see Igain. Though It was nol
"'lc1..r lome now how a Taylor
Se.I•• 01 Macleurln Series
apprOlllmlliOn works. I 1lV1Jfl.

Iu.lly con...lncflld myself Ihel
lherl II no slmpll ellpanllon
which I can use.

A, I. clear hom T.bles 1·.,
I.rgel numbe•• 'eQulre more
lteretlone 10 compute Ihe
squ.,e loot. Part 01 lhe reeson
for Ihls II that lhe tillt .p
prollimalion to lhe square rOOI
is 1eJr.1n as m, which becomes

a WOfSof awollimltion .. X In
crNses 01' oeerNseS. Again, I
con.lder. POWef _Ies .pprOIl·
Imallon SUCh IS:

Now Ih.11 h..... I 'Nson.ble
undlrSllndlng 01 ho..... the
squere '001 subroullne Is work·
lng, .nd why It IS consuming so
mu<:h lime, the probtem femalnl
to lind I techniQue to reducelhe
time.

Table 3 'hows IhI resultl 01
X'"RN~ TheM resulls
.ppear slmll.r 10 those 01 Table
2 Ucepllhal tlMl r.nge 01 iter.·
liOnsls ollset sllght'y.

TI'le '.11 set 01 results, shown
in T.ble 4, ISlne rMull 01 using
X= RNO(Ol"1E10. Ichose Ihls 10
gl.... Iomt very large values lor
X. Ag.ln, IIMI results .ppeaf
simll.r 10 those in T.bIe 2 wllh a
"'0'" ottset than in Table 3.

11ITIlLIll .II~.J .~IC~

COU.T$ .uoe,M Ot $••pLt~
ro, UCIi ITonlOa ~O\l.f

J COU!lITS 'UIlILIt 0, U~p~l~

PIC. ~l.e~~ flL~1 '0' •
1""lLllI: IlUllnll or U£llnIU.S
COIIPUtt SlIU." .eUI
Upt'TL "OP,' COUlOTL~

,lthT IIU ••I' 0' S.opL,S u:>£o
UPO,T£ S'_'L£ CUUllt
K£E' <ootaCo

e.,_..ult· .".0.. , T" 10. ~OUT

CO-PU1£ hllO'
U"DU£ 11;;"710' tOU'T
I' OOa£. ll£tU.'

£LIL eC.~UT' lit" l,,,IlOI.

.t. asou•• t '001. "PUI J. OU1PUT 1
Pt....SO USts .. no 1 U1IPUl.ll
If JaO 'lit. laOI .n.
I' )~O TNt. JoO.O
UUl "110010, 1oI<OJ1JU 'U'IU'"I stOP
, .... ~. Z.O
.. aUN-H •• )
If ("0) • 1hZ} TIII:I 'L1U'~

1"". la., <Oul0 J0010

,.)_.), 1_0
._U/.·l)_"~

C_C·'
I' 10_0) • 1._Zl '~'IO 'll.,_'.a, Za •• 'Ul0 1010

fU' I.' 10 100
lll}.O
"U' I,.,
)-l ••• on. Of •••• '.1 .t.t•••nt •••• },.,
'OSU" 1.100
Houlel·'
p'lal J," Y'LUII n'~~ I'fa UA,C'
JaJ.1
GU10 ~O..,

JOOIO
J0020
)00)0
)0040
JOO$O
)0060
)0010
)0010
)ooto

"""""""".."...,
'"

1000
1010
1020
10)0
IUO

1I.lInrl3. PlOgrem u.ttd to compu'.,fI. sou.r. root 01 XusIng Ill. firs' apprOlllmetioll Y= Ai ... B.

Lilting 2. Progr.m u.fIId,o illv.sligelelfll OPlr.,iOIl of ,lIe'Qu". roo, 'uOroufill•. TfleplOgram
101''' run with 'lie vlllue 01)( in I/n. 5OgMm .. )( "" RNO(OJ, x = f1RND(30000j. X. RND(30000j, .nd
)( _ RND(O)' IEtO. Thl progrllm sl"tinrl ., Ilnl 2000. fUll '/Iftf • • ulllci.nl lIumb.r 0/ slmp/.s
w,re tlk.n. prints "'e pett'nlllrI' o( numbelS lOt ••cll ifftral/on counl.

,.,
'U. I_I lU 100
,_t'AlJl
H:n I
'0' hi TU 100
PII.T P, 10U •• U}/T
.'It ..

1000
2010
2020
)OJO
2040
2010
20'0

""..........
".......,..
".
'"

1000
1010
1020
1010
1010

rOil 1'\ TO 100
I (J I-II
UlJ I,.,
l.(, ••••rl......1~r••• IOr\l ••• )
I' (, , , ••'I ..u•• oorl.IlOI'lI •• " I
I •• • ••e· •,.,
'OIUI 1000
Uel·Ut)·)
'If.T J." V.LUt~ ""1 I'LII UILt"
J·J·I
'OTO ~O...
' •••11 Z'O·.I.Il-'I •. ~
C·C.'
I' luOI • ("'U fll'lI Ut.'_I... t... 'OTU 1010

SI:1 TUTAL lU ZElIo
e.._pul[ '"( .,,_

or TK( IOU.II" 0, S'IIPLtS
'0' 'LL IH••71.,1I tU.,us

S'f LoO' TO '11.1 ILL
t nUllO. cou.n 1.
fL'CbUCt U' TOUL

f.ITI.~IZ( '"lIl, '~IC~ COU.TS
IIUIIIIU 0' SU'LU 'u, tlC"
InUTIOIl COUU

J COUll" IOUIl'L' at ITLIlTIOIlS
'IC~ IIlIl0U. Y.LUII

'011."0'
COII.UT£ SOU.IlL 0' ,[Cl011 "".
111fT. flU"£1I 0' ITIII'TIOIII
Cll"Ul[ SOl,llllt 1I00T
1,1.0.1£ '1I0.l' COI,IIl,(II
par lIT _1.11"1:
1I,0nl IIllI'LI: COU,",
un 1001110

co_purt '11I.t ',Plel.
CO.'Ul[ £1110_
UPO.TE It('lTIe. COUIlT
IF 00.£. IltUI.

ILI~ lilliE ... ~ ""01.

IF Il<. Illt TMUI, _ 'Nl

IF lIl>.lIt ..NO 01< .. 'DOI nlEH ......
I.F ilO'iDOI AHO 01< _ '0001 TMEN Y.. 1lf2Il

I e:o:perlmenl wllh S-.l ....o
atlonl 01 Ihls torm. but none
yield e slgnlflc;anl reduction In
the number of Itef.llons.

A Glimmer of Light

Fln.lly, I r..llze Ihlt I need to
lOOk tor. solullon 10 my specilic
epptlc.lion .nd nOI • g_r.1
on•.

Looking back .1 Flg. 1, I
notic4lthat I.m not lryl"OIO lind
llMl sqlJaf8 root 01 lUll any nlJm
ber.l am Irylng 10 lind lhe lenglh
at tlMl hypotenuse 01 • right lri·
.ngle-knowlng lhe length 01
Nch .ldel

Eureltelt I he.,.loond the lirll
.pprollm.tlon-thl sum ollne
lengths 01 tlMl sides at lhe 10
.ngle Il.e., A + 8).

My next l.sIr. is 10 lMfermine
hoW good my epprOllm.lion
method rlelly IS. Llsling 3
lhow.lhe plogram whl,h I us.cl
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foster And More Efficient Than:

• TASDOS
• NEWDOS +
• vms

OOSP\US Uses less r\'lell'lOrV and still oIfflt'S 011 the <om·
mands cI the OCher major opetotil'lg systems. AND some
nnoYObYe and useful feotues cI O'<J# <:llWlde~

DOSPlUSisnowoYOlIob!efor the lAS ·80-Modell.lI. ond III

""""Qfconn ,rrM<
Al'flM) An_
(lO'" (lOCH
()(&IG [l(\I'I((.- ....
""'" """TIM( TW(

....., ... l'8l'NMk

"'"0
COP'..
~,

""",,-
ununu,

'00'
OlEAT(
00
'0,,-

"'"'~"...co,..."

IIUIIIICA 0' "(,"l!Off' '110 OF IIUIIIIUI USftll

<.& 0
I :loU, ~· "
• U10 .,

II "

" -l' .Ill.. -,..,~ 0

TeO,. I. Oi,rritHItlOll of sque" rool lIefitiOn counts fM
JC .. RNOlO).

<'" 0
, M· .~· ~

• U11 !>..
U IU
13 ., I
I. ~.

>. I~ 0

reOle 2. Oi.llitHIliOn 01 $que,. rool ilefllion counts for
JC '" IIRNO(30000j.

NEW FflOM
MICRO-SYSTEMSIII
Most.r DisMeta DirectonI V., 1.0·

This Pf09I'Gm will NOd 1M ctndoriu of up to 160 disk
.-s Of 5000 "I "'-'t I/'fJAI'f c:tiIMk in 1M drift, ptUI
...., and • ~ outllrnotitoly to ~. stota, ond
colefONe I/'fJAI'f flu. No IftOfSIookin9 thr'ou9h box aftw box
01 diMsbs~ lot !hoM hwofh pi 0lJI'GlM that ON

"Around HaN SomsiUMN". You <on fl&t Q listing III 011 1M
.5 on 011 1M c:fIIhsasl. '" oddItion, tIOU can list them by fils
sansion, disNtts numtMt, Of PfOtI'amc~. With mas
tsr dINdory, you nnd MY'Sr otoin IUOmI obout 1M fNstro
lion III not baing olM to Iocots Q portkvIot progtam.~f
dnctofv III. scord'llor 0 portkvIot ftk norM ond gNs you
s¥SfV OCCUNtKS of that fils, its siN, ond the disksas numbs,
thoI conto!ns It.

Atotally sd contolnsd, tnOChitIs IantV09S program on 0
salt-booting dishds; most" diNdory 11I11I 1II0rk ,quaUy
wei anlingM: or multiple, drive systems.

DOSPlU5-S99.95 MASTER DIRECTORY-S29.95

AUlOMAllC lOWl:Kfl!o(
5O'lEEN Pl'lWI(A
MEV8OAflO DfJICMIC(

"'"''''''"""""""

<., 0· ...
• m• ••, ,
I , I~· ..~

10 "
11 .,.•

" 21:2
>.IJ 0

TeOI. 3. D,SffIOuIiQfl of sque,e rOOf /fereliOn counts 10'
JC '" RN()(30000).

IIUIlIIIII 01' ITII\ATIOfrII '110 0' IIUIIIIlIII Tuno

<.u 0
I~ .O!l
II 11
11 .lI5
II '.51
I' ' •.12
20 n,
" :W.I

).22 0

T,OI. 4. DI,r,iOulJon of IqUiri '001 Jllre,lon counl.f fOf
X .. RND(O}'lEIO.

c.....s-: DoIpM4.0 '-10 - Megllb-,t' TU· ....
-lAS 8O"o_.oI'_CO'II

NUMIfIl 01' InlUo'IOfrIS '110 01' NUMIEIII Tuno

<.2 0· "· ", ."

• ,n>., 0

TeO,. 5. DI,lrltHI,iOn ot squ.re root iteration counts using
A .. RHD(O) Ind B. RHD(OJ end moclififl1 filS' epprolfime·
liOn.
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MARK GORDON
COMPUTERS

10 generale ltle Iengthl 01 each
side ollhe rlghllrlangle Ind Itle
number whose squar. root I
neeoed. Alln the prevloul set 01
t.st caS.I, program Itll.m.nts
50 Irn;I !51 are Ir"ICOrnplet. b&

cause I used lour seta of values
10 taat the ume conditions IS

belorl.
Thl progrlm Is flrll F\ln usl"g

A,", RNO(O) .nd B = AND(()). The
valu. 01 X Is computed .s (A" A
+ S"S). Tlbl. S shows ttle r.
lull 01 using Itle n_ Ilrsl .po
prox.lml'lon lor til. square rool.

Compared with T.ble 1, the
number 01 Itlll1l0ns Is elg"UI.
cantly redUCed. In Ihls caN.
most numbera requlr. flv. or
I_er Iteratlona whereas Tabl.,
showa that mott number. r.
qulr. II'terl or more It.,atlona.

Table 6 showa the rllults 01

lhe new approx.lmetlon wtlen
A = RND(3000) and B,", AND
(30000). Notice thlt the rllulta
ar. r8mlrQbly similar to those
obtained I" Table S-

Tlble 1 shows the rllulta ob
tained ullng A_1IRNO(30000)
Ind B = lIRND(30000), a"d
Table 8 shows the results abo
t.lned using A_RNO(Ol"lEl0
and B., RNO(Ol"' E10.

I am altol,mded thlt the r.
sulll obtained using the n.w.po
prox.lm.t1on ar. almost Id.ntl·
cal In the lour cues thlt I
t.lted. I "ollced IWO oth.r 1m·
parlant lacts. Moat 01 the num·

betl r~ulred II". or six Iter.·
Iionl, and also no numbers
more than six. Iteratlona.

This .econd lact I. moll I",.
porlant sl"c. It lells me that I
can constF\lct an_square ,oot
,0uUne .liml"atlng lhe logical
tills nec.ssary 10 determln.
completion 01 the roullne.

Referring to L1l1lng', Ican r.
mo.... lln. 3OOllO by chl"glng Ihe
baslc S!ruClur. 0' ttle routine to

"The savings in
storage

amounts to
about 25 bytes,

which is
enough to give

me the
breathing room

/ need."

I FOR·NEXT loop ullng alx.
Iteration•. Listing' glv.s the r.
suiting square rOOI ,oul1n•. a
laster ver.lon.

It seem. wast.lul to perform
six. It.fallona when some nu",.
bert require III', but looking at
the atatlstlcs 01 Tables 5-8 you
can Sll Ihal 85 percent 01 the
numberl requlr.Ii.... or .Ix.lterl·
lions. Ther.lore, the Inalances
01 Inelllcl.ncy are .mall.

COMPUTERS
~_I·U .K SFS(""'.
Lzwt-ll 16K ~t""'.

MocWHIMK Sysr"", ..

DISK DRIVES
.0 TtM:k !I',lo InCh &1_..
11 TIM:k !I',lo ItKh cltl_..
• Ohk OtI_C.bIt-..

PRINTERS
c.nIrO/'lIU 130 .
c.nItOtllu 119.2.
Comprt", 91 2p..
lnIesr.l 0.1•••oc;..
NlC !I!II O....-IIM:tor..
nliO ..~ ..

MISC HARDWARE
h~tlO/'l Int. TR~8O(Ok).

Nov.tlo" c.t~m..
16k Memory KIt ..
~. Monllo<.

1'r1"1e< c.blt 10/ .bovt,.
fSO.2 1",I.to<..
....CUNlfn.TUI.

STORAGE MEDIA
Vtr1H.tl.....bo.IO·5'Io.
Mt"""u·bo. 1()'5'Io.
rt..tk Slo<.!t Bo•.

OPERATING SYSTEMS
N[W(X)5 by ....I'l'ARAT INC,.
NEVVD05+ by AI'l'ARAT INC..
MM!l fORTl-l Dl5,Un[·I'RIM(R.

u •.oo
6".00

) ....00

)1 ••00

" •.00
.J•.OO_.._..
'''.00

. .....00.
.. 1619.00

'MS.OO

..149.00
. .. 'D.OO

..••.00
.. 109.00

• •.00
.. 54.00

14.00

n.oo
1.1.00....
• ••00

" ...
".95

lIu""EIl Of "lftATlQIIS "" Of IIUNIEIlS TUTlD

reb/e 6. Dlstrfbr.rtlon of sqr.r"e rool""aUon cor.rnfll u,lnp
A.. RND(30000} and 8. RND(JOOOOJ and modified flrllf .p.
p,oxim.lion.

, ., ..
, .M
4 lJ, It
! !U
e 34.21

>.1 0

Ins.•
IUS.OO
1".00

'.1•.00
IISCI.OG.,.....
I •••00

DISKETTE TRS·80+
BUSINESS SOFTWARE BY SBSO

M,_
TIllWO ~.T-,. eo..,...."'" I'.......... UMOI__+llnQlp,.
_ ...., -"'+ ....... 01 "- SI>KIllR$.OOS. "-~
..~""""'"10 ,''' ""__01 __.

f'N ~tK......"UMId "'PS,oIdft '0 'qlMe<td o_rs '0'
the <OM 0' _WI MId ....lIlnS. )0 <WIy "lOt ,..ltpl\oonot' WI>
port.lJHr rt'e<orn<t on ',""""",,.

r",lIy '"'e<Ktl...e ....<COUflll"S PM:~". Gt!........ LordS.....
A«o","n P.y.bIt-. A«Ol.W'llS Re<tlv.lb!t' .tld Po>)'foll.
Rtf'OI't c..n...-.u"S.
Compl..' .. PM:k.st (rtq",I,t'J, ) Of • d,lvn)
tndlvld...1MocIllln(rt'QUltn 2 Of )d'I~)

1n.........lo<yU, 1't'QUltn 2 0< l drlvnj
~II."I LIM ~m<! &. Addrns II

(rt'QUltn2 drl~)

.nf..mS.....' T..,ml...J!lY"f"'" !IT·BOIII,
Thor [!Kt'k PIf't><II "om 11'1<.....1!lh,.yt,
flit "......S_I !lytt..m,

•...
'2./
~.,

~,

o

..,,
•••,.,

T.bl. 7. DlstribUlion of square root ilelltlon counts using
A,", IIRND(3QOO} .nd 8 = RND(JOOOO} .nel modllied li,st .p.
proxlm.tlon.

0II0l1W1G1 '"~,t..n,*
_ +ecoopl ...... _ "'m.-cIW~,__t/'IIpC.O O.c.'l"'" Cf-.c:I<

.. ........,0I0Io1 onf'/ ....__• _,~~PWc..........

'u
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Fig. 3. Equation. which com·
bin. rwo luce...n-. Ippm.·
Imltlon. to th. squal' root of
K.

""t approalmlltlon and • FOR
NEXT looP, tl'll routine using the
modified approxlmlltlon equ.
Iton••nd the routIne using the
str.ight line coding of tM a~

CIoPpUtt '1'1'1101. ttl 10. "t.
"'1" t.IIL[ 'Lt' 0'
llloC I' III.' l:OUUIOIt, to
CO_'UIL ...
OpIICIIII&,IO"

coa,"n A,,.OI. fO 10. lit.
1~1 LOCI' rOil SIA ItLIIAtIOIl'
CO,,"'[ 111'011
cOllpun 1Il:~ OUOI.
LUOp

CU""''' APPIIOI. tu 'II. Itt •
'LI U1C' 'CII f"1I111: ll'LII&110U
COliI'll" '.0 &p'IIOlllI&IJOII,

UII.' PUOI'!I" 10U&tI0"
'00•

'_A.'"
'all ... 1 to 1t·,·."
'_tl4 • • fl
nit "In.

,.&.,
l·' •• ff
'.tl4 • JltI·' •• ft
'.tl4 • lft
1·'.lfr
'.If • • • fl
lin.

,_h•
'all ".1 fO •__ U."·'I·.~
,.,.~

.nf K
liE'.

".."".
'".........n.

...

."
'"......
'"

...."'"'",..
'"
tol,tlng 4. Modified 'quI,. fOOl loul/nl u.ing lir" Ipprox·
Imltion .na FOR·NEXT loop.

listing 5. Rrrl,ed SqUill root fOurlne using n.w liul IP
Plait/mit/on Ind combfn«1lpproltlmlllon equllion•. Not•
""' only IhrH loop l'erltliOns I" lequired.

Ll,tlng 1 I' • IMt of lhe
'Ianou, modillcatlonl wIllch I
he.... de¥l1opar:t. It llma1 them.
FI.... IUbtOUtl~ a,.. used for
the 'Iarious Int•. TllIllTat sub
routine '1 an Invnadiala RE·
TURN. I UII tI'II, 10 oatermine
/'low much lima the m11ln routine........

The lour othar rouU,.... ata
tM normallQUara tOOt roull.....
from 1M lMetl manuat lhe nor·
mal routine. Ullng a modIfied

1 ( •• '11). "

we allign the 'I.IUI 01 (Y1 +
XNl) 10 1, lhen two IUCCIUl¥e
apprOlllmlltlons can be limply
computed using Ina equatlonl
ahown In Ag. 3.

TM tact I""t we I'll.... con
danMcltwo approximations into
IN, set of equ.tlons .11ows UI
10 r_rlla lhe Iq\JlI"a root rw
tine II ./'lown In Wiling 5
Nolloe that only 3 It.atklns of
1M FORoNEXT 'oop ara required
and lhat lhe par-.thaMs are no

-""'-'My IInel modillcallon to I,..
er.... 1M apaad of 1M roullne
I' ,/'lown In Wltlng 8. Hata, the
FOR-NEXT 'oop II replaced wllh
Ihr. MI. ot equations whIch
compula ,'x approalmallon•.
Thll .tralght IIna coding r.
qui". mora bytn ot alorage
than tha pt'lt'ItoYl roullna, but I'
slightly 11I11f.

-.--."

( _,,).~(·.n)
'1'1 2 n

,
,'1'1 • ~,

Now tM11 .m OYer the~
hurdle, I w.nt to make my com
put.tlon. _ more elfiClent.

My primal)' larget II the pat~
tr-. which appear In line 120

of UIlIng'"
I flrsl experlmenl wllh .11...•

nata method' ot wrltlng tM a~

proalmatlon equations. Fig. 2
thowI: some of the equatlot\ d.
,tvltlonl. The first equation
ahow, the value 01 the MCOnd

approximation to the ~uar.

~ of X. In thll equallon, Y2 II
tM second awtllllrnatlon .nd
Y1 I' thell,..l. A,)'OU can... Y2
can be limply computlld lrom
VI.

Continuing to the neat a~

pt'Olllmltlon. '(3 II limply .a·
preaad In lerml 01 '(2. In equa·
lion 3. tha aubatltutlon I. mad.
lor '(2. Thl. equation ' ......1.
something ftfY Inlereallng. II

Fig. 2. Equ.tlotl, lor the lecond and thlrct approxlmltlon. to
the aquI,.. root 01 x.

H,tlng 6. Flnll .quI,.. fOOl routln. which .limln,'e. FOR
NEKT loop to mill/mil' 'PHd.

WHAT IS hTHE PATCH"?
""* ...,.. ."".. MW' • kit ,... «" In·

.lall .•.•"" • P"Olr"O''' '" ..... I,m"
• 0...., )'OU Iuo¥'e lwtIu UM"f fOIl PftlI~

..........., tban I<> waot. I, _ __.... "'''i<h

.... lU'TALLY USSECESSARn
y_ HI ......u aU ,....... ""~alfl.'" boo!

1M,. I-i -" IJOuhW Ie M¥'e .n &I
--.- I'n koo .... wkh ......, 1 ""woo.

POllen ALL T1fAT ••• ..lI. __
III..........

WhM _ ...., II")'/lll 10 tril "'" 10:
I. y_ CAS ""..., I:rrl-td~ II_.... ~
1. T_ CAS Iuo¥'e Bled: _ wklo :-0

diotr.ctloa bliUialil
:s. Y., CAS ","woo n:l..L Tl)(r;~

diot*J'!
~. y_ CA." M¥'e~ ..,.10- by_

houd---'l
S. y_ CAS loa..., 'uIn" ..- uta
f~" 10 _ ......~-

.. y_ CA.'i "".. ..-.. _ ....1........_ ..u ,..... IftlJooh&.-.

All lb. r.... TilE ISSTAST you pawn
up ,..... .-""..... wit....... _ .....11 YOU'
DI"'" p_ 1oW bK..... __ _
.-......., dri 10 NI;". IIY.I ....
,~.

"Tilt: PATeII" •• "'" • RO~I. "TIlE
'ATCII~ " _ • PROtol. ·,.IIY. PAttll··
k • ..i<~ .....Ich ....Iif.... the
'-"<-I II RON '" ...,w cMol.... """""by TASDY ....,. c1n1 _. _
_. nlo ....."..~ ......, ..u.
...,." _ilolor -tt 1 _. A:--Y
<J ,..... ~. _. ".., _
..,. ....... yooo - .. ,... ~..
__• .-\I. ..ill -" J",," _ -.1 "1"HEPATCH-. • ..- •

-nIlE PATCII~ lito ...a,. __ Uno!II RO'" Md.... ..... _

.......... ..--. .. -'0.
s-Dd _ ...... "' ... _no CaD __ T.n

... ~.-""-~I.d .. .....-~cr--' Do "'" c.-loo-U ywnell _ 01 ......
ALL '" ,.... __,.... lbilotifoJ ALL iii... ......
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Thet's Interlude-the hottest new
software program for personal
computers.

But it's more than just a game.
tt's an experience that will tantalize
you romanticize you.. ,fantasize
you and often surprise you.

Interlude begins with a unique
computer interview of the partici·
pants to determine their mood.
Then it searches its memory to
select the best Interlude for the
occasion. You may be referred to
the instruction manual which de
scribes most of the 106 Interludes.
or your instructions may appear
on your screen if you've chanced
to hit upon one of the many sur·
prise Interludes buried within the
program. (When you discover
secret Interlude #99. your love life
may never be the same again!)

Interlude... it's fun ... it's fanciful ...
it's fantastic. It's the computer game
for adults. Are you ready for it?

Interlude
The Ultimate Experience.
•••••••••••
I"rTtRwoe 0tjlI. eo 104.26 Wnlp6rk. Hou.·
len TX 71042, Ruah "'" my<opyollnl..1Lf<W.

147/8lt"
(Same DetlM:hed)

ImD

MRIGOLD ASSOCiAtES
P. O. BOX 1tB22 ""$41

HOOSTOH, TEXAS 11025

1 PART BLANK
3,000 to Box

(Add $2.00 ShlPf'lingl

•

15116 x 3'n '~
, Across $9.95/6M 2 Across $19.95/1OM ~

... :193 Sf. LOUI~. MO
nOll

UTILITY SOFTURE

FOR IRS-110 USERS

9% It 11
(8}ixl1 Detached)

umn

..,
MESCALERO

_ ",VAlLA.U: rott THt fRll·U

TO.... "RlEII: 800 32s.3947 '''' MI'SOUR., 11 ••I' ..un

c.....,.. , " It_ .-" ,,_ ._ ...-.••• _t", .........,.... u.1O
, ,.,.,••1,.

0<;''''''", ""."••,••• WIC " ...t ._, .. , ,,,,."_ ."""", """".
'''OCI. ..•• d , ,.,,_, !lUle t .. f " f 11 ..

UClI ,ho'.«•• ''''oa {,_. t. ' ... ' .. ,0< 1_ ''' '' .
u .. ' ,.' .. t"", .

UI'U(I. So." 'M """ ....sIC " ••__ "p'K" , 'U, ...
• !C1t ''''"" .w• •.." " , """. """. <0 If t. I,.
, ,_._ .. " oil ,', .lI ,r. .•. , _'.~ ""'''.
.t<. c ,olo•• , ' " I ~.'_ .oll. ,.. ••"0.'••"'''TI,," ,.. ,_.. 'un" I. _",... ,••11 ".O! '.,w.o,' ......._<4

.".'11"•.
MEllOW,•• lNO 0, •• _,,"1_ , " ••, ' , Il ••••• I U,"L II. ,••
n,"lO _0' , " •. ,~ .1•• 1'.'><1_'" H " '1.00 ••• ,. , , .. ,"
, .., ••, 90< .... So, .... _ ....It <o.~•.

~ .... roco .... ,_'" ...... , • .-' ' ..·.L " W'" ,........:

COMPUTER PAPER
AND LABELS

TRS·80· SOFTWARE! THE BEST
THE DATA ORGANIZER

'Varlable length records 'Max 20 Held per reCOld
64 K MOd II S250.00 32 K Mod I SI 50,00

MAGAZINE DISTRIBUTION P"OGRAMI-----
• 500 lilies • InVOIces .200 Vendors • Reports

64 K Mod II $7 SODO
------AMBULANCE BILLING SySTEM------
.100 Calls/month • ReporlS unpaid. medicare • Tracks carsldrivers

64 K Mod II S750.00
DIALIR OF TARANTO I: A"OCIAT~'MODIL IIIO"WARI

AIR GIL P/R each $249,00
All programs error Iree and tUlly documented. User teSled.

Client list availaDle, Custom pfogramming/consulting lor lRS·SO·

ellS, INC. 3132 N. BROADWAY, CHICAGO, IL 80857
(312) 327-7880 ....~L ·.. _ ... GfT.""'CO'~ J

RS 80' ROM
_~:s:t.!~:!! ~~Cl..:r..:

", -_ .... ,.,,, ,.,,.
...._'.. ,.. " no" .......,,,_. " .._". '-..... , ,_... _'._ .._ ,,- "".. "",, ..
' .. "",., '-. .._ ~ .......... "_.,,. _ ~....
...... ". ----"""'-'_.,,, _ ""M,......,,' - " ..,...-.,. ''''--.'-_ .:.::: :,....;, .:...., "'" ........ _~~, ...""..._ ."' .." ... _..- -'.

.... 102

- ,-. ""'. """;'''. "'" ." -" .,-.. , "" , " >r, " ,.'-'. ' " _. «, , "."""" ..,_. "'0", _ "'''. ''''''''' , ""., " .
"~""".,,. -- ,....-. ""' .".- ,......"., .. '."•• '.1-'" ,,,~ ,,,,, •.,_, .." .....,.. "" ~.."-,,, , "" - " "'-". "'. " , '"- ",-_..'_ ,_."
__'" _ ,., M '.1 ~.., .""" ........,. _ .....

;:.:':.:~ .:rr;.: ;';::' ';;:""::'";.:~:'-:':::G ..r.;;"~·,r;
""-'-. " ..~ -'" - ..... " '" """. -.~, ""' ~.., "~' '''''''. '''. ,.... , ~'"'' ...' ...." :-." .,. ~"".. ,. "...... '.. '".. "
_, ~•• " co _ '... ,,~ ,

:t.:;;';'~;'-;:':-;;';:;:':" .•;ii.' :::'.:':'~,:'''' ". "',j;
_. "'..." ... " ..", ... ~"....,,'.L•. II. ""$I

'..- ~ , -'''. - -,' ,.,-" , " -_., ." '.., .." .
' .. ,. "". n"" " ••"'" ,., ''" _., _,.
''''''''~ n ... _".... j ...... , ..._ ,-,..........., -
."" ".. ,."" .. "'-..,......'_ , " ,.._._ ............ -- '._"'"_ ,, .
~...- " ..,,_ ..
~.- " " , '-,,,m,_ """ ..." ...too • _ •... ,,, , ." .."..
;~::;,';-::;j,:;;.;..;:t;::;:;

C,o.pple II' 116K) CTRS·80" ILevel II·
16KI 0514.9' for C_Utlle !::)S17.95 10'
dl.~tnt Add '1.50 for ,hlppln,. Tn..
ruWent. edd ,,,, MIa taL

D/l'ry chtck Il"')'lIbIe to Interlude) is encloHd.

O"gtmyO......SItn:ht<1t ov...
""c......-rl/"lo, _

u","aIion Dolt, _

I'IollltrC!w<gt!!<on!< c"""', _
Sign'''n'_=__-,--__-,---,--_

lCh.."" cuSIOmtn mull sign.•

·~Uodtmor1<oIAIIlIIr(_ .... 1n<
..Il<grot«<d uodtmor1< 01 R..... Sho<"k.. , oond)' Co

AVAILABlE FOR~IA~DE1JVERY.
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LI.'lng 1. PlOglem uud ro /I., the afllcleney of rhe Vlrlou. 'quire ,oot ,ubroullne,.

LIsting 10. PtOfJr.m una 10 tlSt lhe ,/I.er upon SIN(XJ 01 amerent po.r "rie, .pprollim.·
'ion,.

LI,tlng g. Modllled ,Ine routine. The ar.temen/l 01 thl, routine could be una 10 repl.ce the
power ,er", expreulon on line. 30440 Ind 30450 0/ Listing 8.

LIsting 8. TRS-80 Levell m.nu.1 ,Ine/unction .ubroutine.

oIn(lQ.x - (X°·.1li'$1 0 (x ••~, 
(X·'1)'11 .. (X.,~ - .

The Final Teet

Jult 10 ..llaty my curlo.ny, I
declOe to try the roylin. wilh
moreterma.I lirat try ullng1 1IS
the highest power lerm. The lest
routine la thown in Lilting 10. fl
UI.. tile par.m.ter N to apeclty
tor the alne rOYline the highest
power term In the approxlm.,
tlon.

For each v.lu. of X, the sine
rOYtine Is called twice-once
ual~ terma upl0 X' 'gand once
ullng lerma up to X"". The
v.lu.. obtained utlng each .p
proxlm.lIon are printed, end In

In th. c... 01 listing a. lhe
power ..ri.. I. computed u.lng
terms up to X·'ll.

will lhow th.t .1n(X) ean be Ill·

pr.lSed .s the Inllnll. aerl..:

--When It becomn app.rent
Ihl! I need • lew mole bytes 01
slor.ge lor d.I., I ....mlne the
line subrOYtlne to He how
many byt.. I can aquleZe oul.
Computl~ the t.rma ot the

power ..ries seemtlalrly lepel~

II.... and they seem to I.nd ltlern
..Iv.s to • FOR-NEXT loop.
Alter slIVefallll.a, I.rrl.... II the
routine lhown In UtUn; 9.

The v.rlable a g.ner.tea the
termt 01 the power a.rlea. eaCh
luceeSillva v.lue 01 a II c0m

puted by muiliplying the pr.
'Iious"alueby -X··2.nddl..1d
I~ by the product 01 0, lhe loop
InOex .nd (J·1). The ...rl.ble 'f
keepi a running sum 01 lhe
power ....I.s terml.

The t."lngl In t.rm, 01
storage .mounts to about 25

byt.., which Is enolJOh to glva
me the breathing room Ineed. In
I.et, more .."Inga are poaslble
II unneceaaary lin.. In the r.
auUlng alne routine a'. ellmi·
naled,

There Is .n added benefit to
Ihe modified sine roullne. It Is
very almpl••nd colta nothing In
terma oillor.ge, to obt.ln more
accur.cy....11 tNt it nec....ry
It to replace the nine In line 120
01 Lilting 9 with the ".Iu' 01 the
hlgh.at power term d..ired In
the .pproximatlon. For ex.m·
pIe, 15 c.n be used.

array wh~h contain. values 01
.1n()Qc....ala. 01 010 ..n(l.•. ,
O'-go,..... in lhe ca.. 01 the
square root luncllon, Lrtel I
BASIC 0081 not coolaln the.ine
fUnction. So, 'oain t tUln to lhe
~I I ",.nu.I'. line lunctlon
.ubroUllne. Thl. routln. i•
-"OWn In Lliling 8.

The ba;.lc line routine calcu·
I.tlon is performed using a
power a.ri.a approximation.
Many malhematlcs lexl books

Ut LOO' lOIt 100 nunlo.,
'lCK UI.UU 10' ... AID •
co.,un IOUAIlE Of YlCtO, .",
Co.'utt IOU.'1l: 'DOt
1.00'
'lilt IIC, ••EI DOllE

co.,un Silt Of I
UIIM, till IIICIICa,
POWLR ttRM I,[CI'IIO
II til' CULlIC
ROUtUE

an ~OO' fOil J2 111[ YA~UU

I II I.PUt \OOIoU I2l
SAYt l
CU"'Ut[ ""'UUL 1IC10t
snt US.t:~

IUIOU •
cu.'Utt IIC. SOU.~E lOot
SnE ••a-U
PaiNT IlUIILU
'kIn "". If VALuU OIHUEllt
LOO'

o U SU JO rllt" tu. U Pd. stUU
I U $u. Uf POoLII aUIU tUIIS
SU LutP 10 uat TU.S UP to 1'0\1
co.~u,~ ~"IT P~~. SERlta tt".
ADO Itll. to au~

1.001'

w.n worth lhetroubla.-,
The second ex.mj)Ie IwanllO

dltcun InvoIYn .n apJlllcatlon
In whlctl my pri",.ry concern I.
program space .nd accuracy.
BeeaUH 01 the IImil. 01 lhe
TRS-80 10 .Ughlly more INn
3l5Oll byt.. of u..b.. storege,
.ome Plograma can become
pretly cramped.

My problem 1110 coo.truclan

IlU .1111" U'UT I 1M OCC'tEl, Output I
ItC•• I.SU ua~a I l"tt•• ALLI
1•••St.lIA, ••1'1
If lo>no t."• ••• /hO ••• I.-IaotUll.no
If 10>'0 11th I •• /to, 1.Ull.11 x.u·".,o, 011 1 COtO

lOUD, lOU"', JOUO
I.Xl51.2'>1I1 It' ... (lolc2 .... 11·4 'lth 1.01 Itt.
COlD lOUD
utO·1I lOO'O )0400
1.·.1 COtO J0400
a•• ·901 COTO 10400
1·.·X·.·XI••• ·x·X·X·.,120·••••••••x·.·./S'.0
1.'••••• I •••••••••••• /J.2 ••0' If 1••1 Till. '.·1
1lt:1.

rOil 1.1 TO 100
••1t1l0110000 I' '.,l"0( 10000)

•••••••••,oaul 100
linT I
'1I11T 011,,111' tE'l CO.'LC1CO o

'"

,..,-,
full JaJ ," ., ..H' 2
Oa_~ 0 IolJ 0X/IJ.1J
lUoO
~LXI J
~O:IUII~

HIli 1.0 'U J2
100,.5J019.) • ,/)2,..
'''9, I;USU~ 100u
~\II·',-.
.. aliI 100;;UD 1000
~\2101

PII'''' .\I).A\2)
II A(I)UUH p.·OlrfL~t:NtO".

to i:J' 1
t~C

,..,..
fUll J.) IU " STEP 2
00·0 • X/J o.,(J·ll
1"·100
11111 J
IH:t.

lono
10UI
lOll.
lOUD
lanD

)0400
1040!
10410
)0420
lOUD
10440
)OUO
JOUO

..
""..
"..
"

"""""..
""'"'"",
'"

...
'"'"'"...
'"...

lUOO
1010
10 20
1010
1040
1050
IOU

proxl",.tlon M!uaUons.
The '..ull. 01 lhe 1..1 are

ahown In T.bleg. ""tef .ublracl·
Ing the live second lime 01 the
main rOYtlne lrom lhe individual
Int limn, IheaubrOYtlne times
can be comp.red. Execullon
•~ I. cut by. factor 01 more
than elllYen In ~Ing Irom lhe
normal squ.re rool routine 10
my Unal .pecl.llzed *alon. "'n
Improvemenl 01 Ihi. magn1tiJOe
mak.. the wOO Involved~
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NUMI(III o~ rrEIllATIONl 'llo o~ NUIIIEIIIS TESTED

<;.2 0, .
, 13.$
$ $1.3
I 301.2

>.1 0

Tabl. 8. DISlribution 01 SQU". rool It.rallon counts using
A .RND(0}·1El0 and B= RND(0)'1E10 and modif/ltd IIrsl
approximation.

CASSETTE CONTROL UNIT

'_"'_'H .__.._ .._ ......_
..._._--------_._ ...- .......-_.._.-'..__eo. .. ... _

........_....._...- ......._-_..-..._~.
'--'---~-'''---~''--...__...._-_....._-_.._'...
,_...._..-.,~- - .._------- ,_...._.._--.-..------_ ,...... .. _ .. _c...,_ ... _ .. ___H_

Table 9. Execution times of the various sqv.re rool routines.

TOTAL SUIROUTlNE TIllE

VALUE Of' SlN(Xl
USlNQ 10:"\1 TEFIM......
"'".~1!>W._.
.t11lO31
.8I01811
._'811....'"
,.~

....... 141.95

ntE ORIGINAL QREEN-8CAEEN

srAFI TREK PACKAGE/forll••,II. 16K dtlly~ " S22.95
..dd SI.oo lor po.flg••1Id IfIrtdUng

CPUMONrTOR

ntE ULnMATE BTAR TREK PACKAGE

CREATE YOUR OWN BPECTACULAR
GAMINO ENVIRONMENT (.-net _ '5,00]

aM,IINa ENVIFIONIoIENr.... . Sl5I.1JS
.. tid 13.50 lot POSI'ge .n" I>.lIdling

C"SSEHE CON1ROl UNI1. ................•.•.......•......................•.•...............137.115
.."" $1,00 for poS!'ge Ind h.n"ling

CPUMoml0Fl...
.."" S2.OO lor POStlg' end ".ndling

,_.._-_...._-,,..-...-------_.._._-_._-_....._'..---_._-'__"_0-...-........._--_.._-_ .... '.....
..._---._.._-----------_.__ .._.._,-_...-.-....._-----------_.._---------_._-,---_....-- ,.'_.-_....~-_ ..--_ .._--_ ..--_ ...__._,.._---_ ...--_.._-_ ..._----_..---, ,.._----_._...----""""._-_.----,-- -.__......,_.._,

..._-_..._ "',.._,...._---------- ----_..._-......-"',-,..._--..__ .._-_..._..........,--_ ...__.._._ .._---_.._---_............_------_._ _-_..__.._---_ _-----.--,
1HE GREEN·SCFlEEN. .............•.....•.•...•......•.•.•................•.•............•.....•.•.S13.115
.."" Sl.oo lot polf.gl.1Id ".rtdling

,.._...._---_ _.._------- ---_.._---_ _.._---,....._-_ _-_ .. 4' . ,_-....._-_...__._-___..... .. e-_..__._---~----_._.._--,-_ ..._...-.._--_..,-------_...._..__.._----_......---_.._--_......._......._-_.......... '.-so.. _ ..__ '.. '"",_._, • ___.._-_ __ __ .._----_..--
-. ...-._------......_---_.._-_ ..__.__•__ • ..__ ...__e-__

"'-------_ __ __ _-._--_ ......
___ " ... , " OI ...._'....,.,,~_ _ "" _________' ...._' _ ,_u.... _...."..-_ ----,---..--_._..._----_ CN ••_",...." CN ______..w_..... ...__..... _

......_~--,-_ .._.._-_.____....... .. _CN__... __..._----- _-_..---

,---_._-_....__.......,.._----_.....-••_"".....__ H~ ._.__• __" ...... , .._____ ,_C<..... ~.. ._

:::.==-..::-~-_._-,--_.... ~,.._....__._._,._ .. _,....... , . .......__._ .._-_.._""---.--_._'..__ ""-_ ..........-_._-'....._..- -_.._-----_.._--_ "._--- ..._._......,-,_ .._ _.._--_ ..__ ..-
,...._-.._.-""------_ ..._......_-----_..._-----.--,

TEST
AESULT
dill"",,!
dill..",,!
diU 1
dlll 1
dm 1
dlU 1
dm l
dm l

dm..""!

102_.
21Ne.
liNe.._.

The Moral

I hope that the two examples
that I have presented will
encourage you to find new and
beller ways to program roullnes
In your appllcltlons. Don't as·
sume thlt the method someone
else uses Is necessarily the best
way for you. I'm sure that you
too wilt discover thlt finding a
beller way Is perhaps one of the
most rewarding aspects of pro
grlmmlng.

Most Important of all, how
ever, remember to make use of
all your resources-including
your computer-to Improve
yourwor1l..•

but It produces no further Im
provement In accuracy.

Aside from these few puzzling
occurrences, which I have yet to
fully resolve, lhe results 01 my
experiments are successful. I
have achieved I savings In pro
gram space and an Increase In
accuracy.

TOTAL TIME
.~

101N<:.
a~

,,~

,,~

SUIIlOUTlNE USED
Immlodl.l. F1ETUFIN
~""I .,;,u.r. rOOl
LI.t1...... roull...
U.lI"Q $ ,OUIIM
LI.l'..... "DUIIM

VALUE o~ SlN(lQ
USlNQ X·-tTEIIIM......
."'"
.~I!>W._.
..-
.8I01M
._1M....'",

addlUon tile two values are com
~red Irtd I message Is printed
when the values are dillerent.

The results of this test are
both Inleresling Ind confusing.
The approximation using the
X' ·11 term Is more accurate, as
I had hoped. However, some r.
lultl which appear to be the
same when printed, prodUCI a
melsage whleh lays thai they
are dillerent.

I took this to meln thlt theln
temal binary representations of
the vllues are slightly dllleren!.
A portion of tile results of the
list is shown In Table 10. The
confusing part of the results aP'"
pears In the last computed
value. The printed value dis·
plsys t.OOOOOO8, which contllns
more digits than 1 have ever
been Ibleto print for a number
(the normal number of digits Is
six).

Next, I try adding another
term to the power series ap
proximation (I.e., (X"13)j13lj

Table 10. PlJrtllJlllsling 01 r.sults from lesl program Shown
/n Listing 10. Note 'hal some vlJ/ues IJre not equal Ina logical
equivalence test even Ihough Ihe print6d values are the
same.

r...m.: C_ '" _, 0_. roo COD. '" credlf c.,",. pIN." Add .m....nf
IIto..n lot poll.IJI."" I>.n<lI~ fa pticI or fill nllfl. "'I IlIml .I>ipp«I ../fl>;" II
Ito,,," ~ IirS' ell.. '" poiotif'( m.H. VIr¢"" ,.._II,.dd.'" I ...... fl'.

-"
• =.
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UTILITY

Article storage and retrieval made easy.

Reference Library Index

no. _ fIrIl-..". I)'It8m_.__ 01 .... _eat--..,..,
....., .... -'lie ICIIpIc '""" .... ceIIIQOrII_ II. """""""" lIIOIlno 01 ....
Ilca.Ior • ~...- .. --..s._. a......__ 10 Input .... CIlIioQot1.

J'~' P. "organ
238l5oB Alii CfHk
Scot, AFB, It. fJ2225

lhe same II the Intemal option,
but uaee a tape lilt to provide
data.

Once again, Ihe Inde~lng

ICheme Is pr_lIed vIa IUbJouo
tine lCQl. The Uler enters the
ayltem, category and topic
numbers thai ",lltCt artk:les at
line 540.

II the user Hlects 0 In r.
&pOnll8 to the eategoty Input,
lhe program provldes a CCIl'n

plate lilting 01 all articles flied
u"'* a specific system. Paging
II provided at linn 580-580. An
neape option II lound at ll~

585 which aliowl the user 10'.
turn to the menu during the~'
100 roullne.

Altl'lough this method 01 dati
.torage Is not '1last aaan Inter
nal ~ta bank, It Is lut enough
10 acan an IInllfe file of ""1cI~

compurlng artlelel lor s )'eIfl
pertod In about 20 minutes. I..,.
SC)8flt about Iwtoa that lime dlo
glng out an alllete of Inlerest
Irom past Iuuae, 10 the pr0

gram r-.ultlln deUnlteUme uv·
Ingl.

The Iinal option II Ihe routine
that craat.. a tape dlla Ille. "
with the rul oltha program, It II
MI' prompting. Thll segment
begins at line 2'000 and enOl It
line 2160. The indexIng acheme
II preeenl.cl prior 10 Input 10
you can nllgn Index values 10 a
gl'ten artlele.

lrom subroutine 1CQl.
Hut, the program am for

Ihr.. lnputl, uMd to~~..
Iect.cl artie... from an Inlernal
data source beginning at ll~

3000. Enter Ihe aystem number,
the category number and the
topic number In turn. These
thrM codes are COlTlPfired to
each REAOeucutlonatllne250
for a positive malch. " all thrw
match lhe ~ta provIOed, lhe ar·
tlcle Is printed by line 280.

By ent-'ng a 0 at I..... 190, the
user can ..1ecI all the artie"
penalnlng to a specillc Syslem.
Thll ra acoompilltled at line 245
which branches directly to the
PRINT line at 280.

A paging roullne ullng the
",rlable Oas a counler Is provid
ed by lines 220, 2BO and 210
through 300. The advantage 01
retri.....ng data from Internal
storaga Is .peed; Its dlsad¥....
lage Is the memory 0\'8ftlud r.
qulrecl. I hi.,. listed a IImpIa
block of ~ta stilting at line
3000 which pertalnl to my own
particular Int.,,,lI. A mora
camprehenllve, altl'lough appre
ciably Ilower, option Is dll·
cUlled In the ne~t par.graph.

The C option, w,ead tape lIIe
and list," allowl the user to ...
Iect and list artlc'" from tape
lIora.ge. The lilting beglnl at
line 440 and runl through line
MO. This routine II nsenl'-'Iy

1.-...0

,. """
,~,_
V'*'"
S.QENlAA~

PrognIm Det.II.

Th. program begin. with.
menu. They .r. III tollows: "'
Instruction., 8-relrl..... lI,t
from Inlern,l d.I., C-rudt~
Ill. and list and D-cr..t. d.t,
fil. on t~. SeIecUon 1$ made
from the keyboard using IN
KEYS (lw- 110 to 15Ot- An.-n)t

,r.p Is IocI.tecl .1 11M 150.
Thfllnalruetlon. prarid. g...

....1 kllorm.11on about the pfl>
gram.

The retrieve lI.t from Intlrn.1
dal, option first prlnla the I".
d.xlng lormtIl (Table 1) ailed

ItOOf)ll .nd retrtrring apeclflc
.rUe_ trom your library. II I,
designed lor 1M TRS-«lle¥el II
.111l 16K.

, ........, ,
1~U

4. GI'IAPHICS
to EDUCATlOfIA~

.. GENERAL

1.lNTERf.llClE

,"""'"1_
~.-.rrEl'lll

r.. D1I11"lAYS

""r.I<EYIIOA_
.. IYHTHE5IZEIlS

" QENERAl..

,. no>«>,
1~

<~

S. HUll!
S. SW\'I'
,. All"IR.'"I.GEN£RAl

Tired at w.dlng through •
foot.... lgh II.ek of computer

publieltlon.looklng for. apec:'"
flc artlc1ti1 Why not let your
computer do It lor you?

Better yel, put your micro 10

WO!1l. buildIng • crol~ndllll of
your entlr.lnvenlcwy of comput·
er pubUc.llonl-p..t, present
.nd future.

The following program pro

"Id... 'Yltem 01 c.t.loglng.



11 lEII ••• AIIITIC1.1 Il10na •••
2. aD! ···.V jAlU:8 p. _f;All SIP 71 ' ••
U lDI ••• Poa ft.· •• LtvlL H. IU
41 CU,CLLU. 2 ..
5. lEII ••• roll lITA1VlPT 'OIl 1ln'1.10Il e. TltS-.....
U ron 11551, Z55
7' UUTU'.·COIlPUTU AIlTICLI CROI. lIIOIIP',PIlIIIT
.. pUIIT'ULICT rool OP!'I0111 ,_ tn 'ClLU*11lC LIST. JU

ft
n UIIIT'PIlISS TIll ...1 CouaJ'OllOIHC to lOUIl CIIOICI.·,'

"ft
III 'lll.r·".IIlS'n.UCTIOIII· .·ll-lnJ;IVI: LIS"!' 'ROM III'l'!.lIIAL

OA'I''''
115 'aIlI'l'·C.k&AD 'I',v!. PILI AIlO LIlT'. ·D-CAUT!. DAT" '11.

1 DIl T,vIE'
111 U.l..tU,IP 1$." TIltH III
III I' II.',,' '!'IltH Ill.
131 1P 1$•••• TIICII 17.
U. IP U.·C· 'MID HI
U~ IP 1$.'0' "I'IIl:II I ..
U. CU,PllIlIT·1 ODIl't UIiOEllSTAlIO. SlLtC'T A.I.C.OI O.·,C

oro ..
161 COTO 211.
17. IlIESTCMlt:,CUI,COSUI III'
U. PIliin', UPUT'!IlTEIl SlllTBIl ,. ,AI
It. INPUT'tIIT!:1 CAnCOI1 I. bTU. '.' TO SEE ALL SU'I'BIl

AATICLI5'·"1
In lP '1.1 TIlIII H'
211 IIl'UT'El!TEIt '!'Opte ,',CI
211 IU ••• lEAD AIID PIIII'l' DA'I'A •••
211 D·"CU, PIlIIT'2•• 'ULtC'TID ""TICLU' "u,"
231 UAO ".a.C.AI
241 II' A.' "I'IIt:II n.
2tS lP A."I AJlI) II.' "l'llEII 261
251 IP A.Al AJlI) "II AlrD C-<:1 "I'IID ~. ILSI 23.
2.. PIlIln'U,1)o1>o1
211 IP Dell niP 211 ILSI 23.
211 PIlIIIT'PIlSI AllY In WIll:tl 'UtiSHtO ",TIl TIllS PACt:.·
2,. lI.tllllYl.IP as." TIIt:1f u.
III COTO 221n. IlIlTO«I".III'l"'IlIIl'l'·OUT OP DATA. T1'1 '''' POll Ilt:W 1.

1ST. '1' TO llIPUT ADOITIOlIAL
U. UIIIT'DAT" 'ROM TAP•• 011 'C' TO t:nT PIIOGIlAII.·
H. SI.llftl1hIP "." TllCIl ll.
H. IP II.·A· 'l'IIEJO 111
ISlIP .,•••• nb U.
lU I' .,.·c· TIIr:Jl ISII
11. C1.5,PIIIIIT·1 ODIl'T IJIIOPBTAIIO. ntl AGAIII.·,COTO H'
441 "lft·PIlUAA. 1lIC01I0U '011 0""1''' IlfPl1'l'.·,POU.1T015.

',lIny
H. C1.5,COliUI In.
4U Plllft,IIIPUT'DTtJ: I1llTl:K 1',"1
nl lliPUT 'atnJ. CAnG(llll I. QM'U 'I' TO SEl "1.1. I1llTl

If AIlTICLES',al
n~ I' Ihl niDI ~11

4.. lliPUT 'Dn'U TOPIC ,',n
UICLI
511 C1.8, 0-. "JlJ IftU' • 'SELICTIO AR'I'ICLIS', PII lIT
521 IN'UT'-I. A.a,C.'"
S]I IP 1..1 TlIJ:lII "I
SB IP SIe, AIltl Al.A TIIJ:lII SS'
S4I JP ".,\1 AIltl ....1 0\110 CeCl TII0 HI .Ul 521
55. 'AlIIT'" ,1)-1>01
sn IP Dell THEIl 571 lUI 521
S7I PlllIT,PlI"'·UT 'l' TO IElCAPl. 111"1'"," In IIIlCll '11

IIIIED 111ft 'I'IlII PAC•• '
511 as_Ionl. In•• •• Twr:Jl 511
SIS IP as.·I· 'NEIl 41
sn COT'O 511
.11 'UIft'OUT 0' DATA. T1PIE '''' ,ott Ill. UST. '1' TO III

PUT ADOlTIOWAL
III 'IIUO'T'DATA 'ROM AIIO'I'Illl TAPE, Oil 'C' TO niT .JtOCIlA...
u. ".IHUrhlP ..... TIIIH ,a
UI lP II.'''' TRb UI
UI lP ,. TRb 511
15' lP ·C· TIl ... 151.
In CLS, 'IlI"'·J DQI'T U'IODt:IlBTAlID. 'PItl AGAll1.·,COT'O , ..
UII CU,'IIIIP1"'U'IITEII CATlCOU','llll,
Ill. '1lIIlTTA'llll·l. IINtDllNtE·.·2. IIOp,,"""E·,·l. LAllGUA

""1121 '1I111T BntlllClt... ·_·)
In. 'Ulft·l. ftl- ..·.·l. III'I'UPACE·.·l ...1111...·.·1.

BASIC'

I found It very Nly to load
~t. ullng lhe table 01 conlentl
01 molt mIlO&Zl~.Once I Mel
IoacIed my enUre library 01 J)4Jbll
<:Illonl, II only requlrlld about
len mlnut" to write ..en new
IHue'l .rtlel" to tape storage.

Other modlflCltloni could be
rna"- to Include dllk 1t0fflge In
pI-ee 01 CNMtt.. and Une or
scr..... printer option.. AI wrtt·
ten, It ahould prove I more than
ldequlte method 01 croal-in.
<telling tor Ihe TRS80 owner.•

114' 'IJII'I'·2. 1111'.'2. a..IITTS·.·2. ROIU:·,·2. 1UoC1l.. •
U51 '1I11T·l. PlET·.·J. OISC·.·I. CNIlS·.·I. P1JftU1'
IN' PIlllft·4. ""1.1'.'4 ••lltllTw·.· •• C».'IIC.·.·4 ••"

KW
lUI PIlJIn'·~. IlE"TII·.·S. OIlrt.ATS·.·S. IOUCATl(l1l;AL·.·S.

CmUIlAL'
I'" Plllft·'. SIIP!",',. 1/0'.',. CarlllAL'
lU. PIlllft·7. o\t.T"IIl·.·l. IrBQI\J.OS·
1111 .lIft· •• 11.P· •••• 'YlrTIIlIlICU'
1111 PlIIIT·'. eIllElU\L·,·'. ClIllllAL'
112. IlITUJUl
1211 JUII •• ' JII,,"uCTIOIT' •••
1211 C1.8,'.II1T·TIlU PIIO(;II"II PIO'o'IOIS lOU IIIT11 ~ _'nID0

or 8'T01i1OC t.IltI
122. PlIIIT'ltTIlIVII1C IILIlCTID ,\J;TICLIS ,_ YOUI IllPEIlIE

1ICt: LI.IIAIlY.
12U '1l1lT'rou CAl noIlIE DAT,\ IIITE:IllALL1. CIlUTI " TAPE

o"rA '11.1. AlID
1241 'IlIIIT'IIAAC1I A t"'E PlU Po-. IPSC:IPIC AIlTICLU. "I'll

I IIY TO Ttll
US. PIlIIft'PlOClU\Il III All l ..bll1C "ifill WIlICt CAn:IJOItI

115 TIlE AIlTJcLts
1261 PIlIIIT·UlflllATICALLY. 11lT'IIIAL DATA CA" II BrOUOP_ 1.1111

127. "IIIT'UII (II. IT II LIIiITlO lilLY 'l" TIl. IIlIIOIIY AV
"ILA1l.Lt:. 'I'Ill

un '1I111T'T,vE lITOIIACt: IllETIIOO II UIILJlflTlIl III S,,",CE. R
UT 1. " SLCllfU

lU. PIIIIIT'Q1'l100 OP UftAC:'l'111C DATA. 'I'IIE '1OC1lA1i IS II
LP-'ROMPrlllC

nil PlIIft·TIIltOUCIlOUT• .JlIlT 'Ol.U* TIlE OIllIlCTIOIiS AlID 1
OU 'IIOIJI.D "AVI:

Ill. '1I11T'1IO ftOUlLl CAn:LOC;IIIC YOUII D1TIIl LI .......'.·
n21 '1l1 .... 'PIlII1T·'IU. AIIIT IIY TO IlTUII TO TIlE 1IZ.1I.·
1)1' as·I"O"IP ... ··TIlt:ll lH.
IlU CLS,CO'!'Ol'
1511 C1.5'alO
2n. lEII ••• CAla:TTS DATA WIlITl •••
2.11 C1.5,Plltft·a..Slft1: 011"1''' 1I11"1'1·, ....11IT
2n. PlUrt"'UI'''U a..a:ft1: AlID 1''''. tOil IllCOIIDI... •
2'" PIlIIIT,'IINT'!IlTEJt SYllTEII I, CATlCOllY I. TOPIC " "

110 AIlTICLI TITL••
215. 'lINT·'IIILIC"TIOII. DATE ......0 '''CEo TIlt: 011"1'111:1 AlTI

C'" II:UST IE
2155 '1I11rt"DCLOSID 111 QUO
2'" PlIIIT'1IM1 TIll aiD 0' A "1''''1 Ill'" A stilUS 0' Irao...
2111 PIlIIPT'T1P1 All 'I' TO LEAVl THl ltllin IlOUTllOI:. IftT

AIIIT In '!'O C(IITIWlII.·
2162 SS.llIIn"IP1'.··TIIn 2N2
2114 IP ...·1· YlII11 21U
2NI C1.5'COSUIl UII
211. ,IlJIIT,1IfPQT'SYllTDI I',,,
211. lP Aa' "'t:lI 2U'
au lIIPUT·CA'lTCOItY. TOUC '. It:'.......n WITH" Ca./IIl·,I.,
2111 lIIPUT·TITLI. PlIIIotC-'TIOIiI. USUE. ""0 'ACU--A1.L III

QUOTII'IIl'
2111 '1lINTI-I. A,'.C.'"
2121 C1.5,GOT'O 2'"
2111 CLS,PIIUrr'OAT" 10111"1'1 COIIPLITI. IIOTI: T""E COUIITEIl A

110 LOG III.'
UU "lft·WIT AllY IlO '!'O EmillII TO "'I IIIllfu.·
21S. ".IDO$, IP ... ··YlIn 215.
2UI C1.5,CO'fO 71
III' OUA 1,2.1.·IIlVDlTOl;Y,nS_II,n, ,EI 71. '14'
1111 DATA '.2,2,·I1ULOI IIP!'EIlEllT. lB. PEl H. , 111·
1'2' OUA '.2.1.·IIULU IIPTUEllT. n. PEl H. pili'
Ull DATA 1.2.J,·.nIOUD Il1Tt:II1In_TII.... EI. ItAIl;. J"

'.121'
UU OUA 1,1.'.'" 1.00. AT II 'ElIPHlIlALS ..., ,v. 7'.

'. n·
1'51 DATA 1,2.1.·'1lIE1 SP.ACIl LaS(llI. n, ... "'.7f.'....
IN' ~!A 1.1.2.·TWIII CA'.ET'l'U ,0-. II. la. "'Il 1'. P.

ll11 O"TA 1,2.'.·A LOOIl 11I1t0l TIll II .... ""Il H. P.,..
III' 0""1''' 1,2.1.·A 'PItS-" c_a IlIOn. n. lUll" 71, ,.,.
lnl DAT,\ 1.2.4.·ClIAPll1l1C 1I1'l'11 "I'll. II. lI, lUll" 71, P....
lUI DATA 1,1,4.·.. stLCC'ftIC ItOaD PIlOCUJOIl .... .JlI" 7

,. P. 12'
l11. O"TA 1,2.1.·8AAClDIl IlI:lTJ ... lI. JUL H. P. 51'
1121 OATA 1.2.4.·CnTIIIC "1'11. 110ft OUT 0' II. Ill. JUL "

••. lU'
IU. OAT" 1.1.2.·n"'"11IT1I OUT!'UT POll II. lI. "tIC lt,

P. U'
lUI 0""1''' 1.1.2.·IW:UIIZ L.AllC _ITO. PDa ...... AtIC ,.

,'.114'
115. 0"'" 1.1.'.·..... IPIIO u'••1. II' J •• P. lJ.·
11'1 0"1''' t.2.1.·lJQnll ......,... 11:1110. lI. PI, 7f. P.U'
IHI 0""1''' t,2.l.·C1IUI '''•• '1. II.UI I,. ,. ,,"
lUI OAT" t,2.1.·TWO DINIOIIO•• lI, "'. 1f. P. 115'
119. OAT" '.2.1.'" CNII or DAaTI. II. IUlY ". P. 7.'
1211 OAT" '.2.4.·vt(.'rOI; C....... IIC TIC•••'. JIll 7'. P. I,.
12U 0""1''' •• 2.4.·A CIIlCUt.All IlMDU (Il;l C.,.,II1CI••a.JUL

H.'.'"
In. DATil '.2.1.·Qllvtl, I', AtIC 7'. P. Ilf'
nll DATA •••••••••
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$1964

S718.".......
51.).)1

it199

$1095

• One SA601 Floppy
• NEWDOS80
• Coble & Adopter

FACTORY

CLEARANCE

.2~5MOOrr

• 1T~~CobIe
• 1 Expoor&a\~ J2K
• , J~[x)s'
TOTAl UST PRICE

Disk Expansion System

~OAL PM;[ ONLY
50me CIS at:x:Jvoe bur
ondudes TJ\S.60
Duel ,

MOD II 8" Disk 1)"1"'".,__ $699

·,---.-•••$.1.,3.9.9.More Sa~ngs.
; ,..-....,0<00<-

.£ SoYI' S250 TM.eo........""""'"• - MiOOIne eo

O;Price $699

o.mo W19. 0 dA:Il I'If'OCl Nil' dIK
Cho'r~......" Pooo..-~
O"d o.c.. ~ wr-o"tIY

TF50.0TJ( 1279
TO'HO Duel 35 TJ( 1419

lJMlT(l) <>.wI1I1'"

Announcing ••••

6" Floppy Disk Drive System
tOt'Mod.11

Memory Kir (16K) $64.00
AC Isoloror (6 socker) $47.95
Modem S164.OO
DiskeTTes (10) S3O,OO

~59
1389
~79

1595
99

199

1399
1289

116.95
1109

N"'t'
"Olr S110,J!l'TQQ.
MoCI1)t'lY'4 0(11 Dao DoM!o Nq
Modi S249Mod
AJA ..........

""" Hooda-..
[)oft Aloqvnenf P9m

~ fO?.- 4L "OCt
rr !l NfII D~ I 40 1'00<
rr 7~ ""lJdo,

TDli t [).ooI !loOPd 0-- ~

Drrves for any Microcomputer
eo., nor it'dudIo~ IUJlPl'r €I catJonM

~ FD200 5262 1'D'2!1O S399
5tIuo:J'I'SMOO 1279 ~~)l So479
NflIb~1 5279 M2 ~9

Printers ' ____[0;7'";;0..;--
c~ 77Q S1069. Of
lkM 2 S,"
C~~7J7 ~, -
(..-u--o 702 Q Sl eu
~"QYH S1 ~5 ::::::-s;;:;~-;No/Ih S'l.4'5 '-"

Sp..-.



• UPW'rd comPilible....rth NEWOOS
2.1 and TRSOOS 2.3.

• Includes mac:hll'l8langUlfiJe
Superzap/80.nd.II Appeq,1 2.1
utilities.

• En\et debug any lime by pl'8$.Sing
123 key•. Also lllowsdlSk 110.

• DGkette 'Putge~ command
• Specilif,ble system oplioros (!tllllted

sysgen type comlTllOd5).

• Increased directory Clpflcily.
• Copy by liIe commlnd•.
NEWOOS/80 w,lh all ot lhe

NEWDOS' ulll,ly programs. many 01
which ha.... been enhanced. Is priced al
just $t49.00and i, IIvailable at most
TRS-llIldeater•.

As with 2.1. NEWDOS/BO relies on
lhe TRSDQSand Disk aUlc Relerence
Manual putJllshed by Radio Shack.
NEWDOSl80 documenllll'on IUpports
ill enhlncernenlland upgrades only.

ApPlrll, Inc_••nnounces the moal
powwlul Disk OpeNIting System lor the
TR5-8OI'. nI\U been desigoed tor the
~ticateduset .nd profeuional
~mmerwtlo ()emands the ult,m.t,
In dIsk opatating systems.

NEWOOSI8O is not me."tlO ,..place
the prnenl ....rsion ot NEWOOS 2.1
wtlldl utislies most users. but i, •
eIIretulty ~nned upw.n:l,nh.nc...
menl. whieh signitic:anUy ,.lends
NEWOOS 2.1's capabilil,". This new
memberlo ltI, Appanll NEWOOS'
family isupwllrd compatible with
preMnl NEWDOS 2.1.nd is supplied
on Disk,",. complele with ,nh'nced
NEWDOS' ulillty programS and
documenllllion. SOme ollhe
NEWDOS/80 IUlUtes are:

• New BASIC commands lhat
supports files wilh variable record
lengths up to 409S Bytes long.

• Mill or match disk drives. Support.
any tr.ck counllrom 181080, Use

35. 40 Of n It.dl5~mini disk. driYU
or a- disk dn..es. OfatlycomtMr'IlIlion.

• A security boot-up lor BASIC or
m.thine «Ide application programs.
lJset' never sees -OOS REAOY' or
"'>REAOY' and Is unable 10
'"BREAK"', crear screen. or ,uue
any di~ BASIC S~lern&llt

including LIST'.

• New editing commands thai .'Iow
program line, to beClelele<llrom one
location and moved 10 another Of to
allow the duplication 01. pfOQf.m
line witl'llhedeletion ollhe Oflginal.

• Enl'lanc:ed lind Improved
RENUMBER Ihlllt allows relocation
alsubroutines.

• Powerlul chaining commend"

• Prinl Spooler.
• OFG function: aimullaneousltriklng

altha D. F and G keys will allow
the user to enter. mini-DOS
to perform some DOS command.
withoul disturbing !tie resident
program. (I.g. ellr while In sen!»I!.)

r--------------r===::;:~;;~Oilr;;;;;;;;;~~;,;_~~;-;.~~_;.-T_;--------....
1 -17=-~1 _... '~ ._.,~_.,~
~ """T_..__ -0fI- s*w.-...-a.....

_.COIllll:S7 __C"',"",
~nttI ~n·nta ,MIt,,",",

." 0 Ook' 0 -.. 0r0e< 0 ..._ 0..,. 0 v_a"Apparat,Ire. ~,i===::=:;· CoO -~~':::..------
PIHn I'UII'I NEWDO$IIlO@SI4eEACH TO

c. ... "" _
--------

N_. _
""'_.-------------------

...l-- -'~ -'

... ,..~:l'lI
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UTILITY

Professionalize your program titles.

Position Display

)1151 .

lIue ' ••••••••••••••••••••••••••••••••••••••••••••••• ,

message. Julltilled II, sent it 10

line 30900 to Ciliculate the
graphic border and drew It
befo,e relurning to the next line
In your program lin Ihis case line

<OJ.
Suppose yO\l want the mes·

sage al lhe lop 01 the screen.
JUII retype line 30 GOSUB
301.0. II you want lhe message
al the bollom of the screen. re
type line 30 GOSUB 30620. Try it
and see what happens.

The subroullne at tines 301.0
thrO\lgh Xl620 will print your
message al 13 dllterent screen
display positions and musl 101·
low your AS message as shown
In the sample p'ogram.

Type the Progr.m

To shOw yO\l the IIdvantages
01 POSOIS, and to let the suI>
routine speak lor Itsell, Iype In
Ihe rOUllne (see Program LIsting
1), SAVE It, and Iype lhe lollow·
ing prOGram:

111"18 lor lhe TRS-80. I call il
POSDlS. an acronym lor PosI·
tlon Oisplay. II Is useful and
saves time,

POSOIS will lei you: display a
IllIe In yO\lr program or tla... a
message slandO\lllrom the resl
0' lhe texl; 10 left and rlghl
jusUIy the tIlle; 10 position It on
the screen by a PRINTO state
ment: and Ilnally, 10 graphically
draw a bordel afOund It.

Taking the lead Irom James J.
Brennan, whose "Digital

Time Clock" program appeared
In ,he "LIllie 811s" column 01
KllotHIud In lila January 1979
luue, I have written a subfou-

SUBROUTUlt LINES TO LErT A,lID llIGliT JUSTin

<1.$) AT I) DlffEIl:D;T SCREEl< POSITION'

lUll

lIUI

lUll ·POSOIS· SUBROOTINl: - "EliSION 1..

l""lUl'
lnn 11&11

llnl 11£11

Jerry Fro,t
339B SI, Henry St,..,
East Point, GA 30344

lIlU
Jill.
31121 ' JUSTifY CAS> "NO OISPI."T AT scn£lf P051TION U
Jllli '
lllU P.l2-Ll:N (A$I/2.U ,TH"',BH'I,LV"12-Lllf IUl/2 ,RV_ll

'LEN lAS J/2+64 IGaSUIl"", PFlINT". AS , , Ill:TlJllIi
3115. '
)IlU • JUSTin <AS> NOD OISPt.Ay AT SeIlED! POSITION 121l,n, .
lUU P_H'LDl (A$){2.128 ,THo), 111_11, Lh12-I.!:N (UI!2,IlVa

)2+L£IIl"'SI/2+64 ,cosunu", PItINT'P.ASI' ItETUItN
HIU 'U." . JUSTIFY <"'S~ AND DISPL"'Y liT SCltE£II POSITION U2
) ..U •
) .... po)2_L£II (11$1/2 +192,TRo' ,IIN.l_, LY_32_LEtl (.... I/.'RY.

12+Lfll (ASII:l+'_ ,GOSUII3"", PRlNT'P.IIS t' UTUItIl
).23. '
3'H' ' JUSTin <liS) ....0 DISPLAY "'T SCREDl POSITION 2S'
HH' '
1..61 P.12-L£IIlASII:l.2~' ,TH.', INo17 ,LY_12_LDll"'SI/.,RYo

12 +1.£11 (AS II 2+64 ,COSUIIJU.. , PIt I NT'P. AS I , UTUltN
3..7••
3.211 • JUSTin <AS~ "'NO DISPL...Y "'T SCUD! POSITION 321
3.291 •
3UII po12-LOI (Ul/.+l:l.,Tll.U ,IIN.2I, LYo]2-IoP ("'SI/2,RV

ol.+LP (U)/2+' _,GOSUB1'91I, PRlm.p ....S., RETUIlII
]I]U '
1112. ' JUIi'l'IFT <AS) AND DISPLIIY "'T SCUItll POSITION lU
]'ll' '
lIH' P.):l-LDll"'SI/2+]II_ ,TH.l~,8Mo23 ,IoY.12-LDllUl/" ItY

012 'LCI (AS I I 2+, 4 ,COSU81"", Pltl NT'P. A$. ' RETURN
)n~, .
lllSl • Jusnn <"'$~ AIID DISPU.Y "''1' $CItEDl POSI'l'IOIi UI

ISCREEII C&NTr:1t1],n.
113" P.l:l-Ll?2l (ASI/2+US,THoll ,S".26, LYoH-LEII (ASI/' ,ItY

012 .LDllAS 1/2+' _ 'GOSUUU'I , PRim" ..... t , ItETURN

" ou:lD AI."THISIS WHERE YOUR
MESSAGE GOES·

XI GOSUa XI3IID
40 G0104D

Now, RUN Ihe p'ogram.
Notice that your message Is
automatically lefl and ,Ight
Justllied, a graphic border Is
drawn around It for a lIIand-oul
elleet, and the whole thing is
displayed at lhe cenler 01 lhe
screen. In a cO\lple 01 seconds
you have a nice IooIIlrlg display
heading.

Here Is what happened. Flrsl,
you defined GOSUB AS as ~Thls

is where yO\lr message goes."
Then you deckMd you wanted
the message 10 appear at lhe
center 01 lhe screen. 110 you
enlered GOSUB 30380, which is
the rO\ltll"l8 Ihat transported Ihe

Th,ee other subroutines have
been added. Two liming loop
series 'or an aUlomatic elleel,
and a 'outlne, which will hold
lhe display until the keyboard
operator prellS8s ENTER.

For example. retype 111"18 .0
GOSUB J068O. Aun Ihe program
and nolice Ihatlhe message ap
pellrs with "PRESS ENTER TO
CONTINUE~ added 10 the bol'
torn 01 the screen.

II yO\l wan! an automatic el·
leel, relype line 40 GOSUB
30820 and add line 50 AS:::
"THIS IS WHERE A SECOND
MESSAGE GOES" GOSUB
30380: GOSUB J068O.

By using various screen dis
play positions. liming loops,
and PRESS ENTER TO CON
TINUE you' nellt p,ogram will
have a professlonll look. ease
01 operation and slmpllcily.•
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31391
31411 JUSTIFY <A$) "'''0 DISPL...Y "'T SCRE!II POlHTIC»l SI1
31411
lU21 P~32·LENIUI/2+H 2 ,TlI_21 ,111_29, LV_H_LEN IUln,RV

~32'LEIl\UI/2'64,GOSUI1U", PI"IIT'P,U, 'RETURII
lUll '
11441 • JUSTIFY <"'5> o\.~D DISPL,\Y liT SCREEIl POSITIOIl S16
lUSI •
11461 p. n-LEIl\ ... S1/2.Hi, TlI·24 , BlI.12, LV.12-LDi\"'5112 ,RV

'12.LEIl(UI/2." ,OOSUI1U", p,,,IIT.P ....s, 'RETliRIl
lU7I
lUll' JUSTin <11$> I\IlD DISPLAY "'T SCII!£Il POSITION 641
lU9I •
llSl1 P.l2-LEIl(IISI/2'641,TH.27,11l.1S,LV.32-LEn(1I11/2,RV

.12 'LEN ("'5)/2'64 ,COSUB1U" , PRIIIT'P ,II 5 I , ItETlIltll
]lSII
l'S2I • JUSTin <lIS> I\IlD DlSPLIlY "'T SCRED! POSITIOII 114
llSli •
llHI P.12-LDl ( ...51/2.714 ,TH'll, BlI"ll,LV_12_LDl (""'/2, ltV

_n'LEN ("")/2.U ,GOsun"." PltIIl"P ..... ' ,RtTVRll'
1155'
liS" ' JUSTIn <.... > I\IlD DISPLAY ...T sell!D! POSlTI(llII 161
lISa'
1.581 P_)2_LD! ( .... )/2.JiI,n.)) ,11I.U ,LV~n-LD!( .... II2'RV

-l2'LEN ( .... )/h",G05IJlllU.. ' PRIIIT., ..... ', RETUIlN
11S9I
lUll' JUSTin <.... > ""0 DISPl.AY liT KitED! '051TI0II 132
31611 '
lUll P.)2-LEN (11$1/2'132 ,TK.l" 11I.U, LV.)2-LEN\A$1/2,ltV

.)2'LEIl ("'S)I2'U ,COSUI1I"1 ,PRIIIT'P.IIS, I IttTlJltll

lUll
11"1
lU5'
lIUI R&Il .. ROUTtllt TO HALT DtSPLIlY UIITIL OPERATOR IIIP

UT ••
lI"l •
lU.. P1"1ITf)2-25/2.'U. ·PIIUS <PfTEIt> TO cotlTIl<Ut· " '"

PUT"",CLS ,RETUIlIl
nUl
11'"
11111
lila 1I£ll .. TillING LOOP
]11 II
nHI rCl'. X.. 1 TO S", IItXT XI RET\JRN
lInl rO>l X.I TO I"', IIUT XI R£TlIltll
lI161 rCl'. X.1 TO all, NUT X, JU:TlJltN
11171 rOIl; X.I TO 2"', J(£XT X, IltTlJltIl
11111
111" IlDl •• TlllllIo:; LOOP TIItll CLO!St SCRED! (CLS> ..
lUll •
11111 rOR X.l TO SII, NUT XI CLS, JU:TlIltIl
11121 rOll X.I TO 1111, NtxT XI CLS, JU:TlIltN
11131 rOIl X.1 TO 1511, nXT X, CLS, JU:TIJllIl
11141 rOIl X.1 TO 2111, IIEXT X, CLS, JU:TURN
llnl
1..11
111"
1.... IIE1! .. SUillOUT1NE TO DRAW BOItDER MOUND <II$) ••

11'" 'lUll rOil X'LV TO IlV,SET(X.TlIl,StT{X.BlI)"NExT x,rOll I"
Tl! TO IH,SET1LV.I),SET(IIV.lj,NtXT I,RETuRN

"..IH

this ~Iication
is available in
microfonn

P1_ HAd .... ..,O'l101'\11llnto......hon

UnlYflully MkrollIms In.ern.tion.'
300 t+onn Z..b ROM! 111 e.crloroll.o...
OeD1PR ~IPR
AnnA,bot MI4ll1QS London WC1A.EJ
USA E"9~

1BK MEMORY
EXPANSION KIT

FOR YOUR TRS·BO,
APPLE, AND S·loo

COMPUTER

only $59
200 NS8C Access. 375
NaK Cycle
BurnlKHn and Fully
Telled

• 1 yr. ParIS Replacement
Gu.rantee

~lIIiia!t~.DIscounts Available

..._S--_..._221

nergy
nservation

Mj:Klule
f< r IRS-SO-....-.,.... ,...<1.--._

lcmpt'T .....'t m~."ul<mml ., up 10 fOUf
,ndoor Of OOldoot Io<a"on~. Conltols up 10
fQUt rcmolr ~I«$. ~:"~ll/J.Ib~10 2"

BASIC and Machi... Lanl.-qt JOft ..-.n
llocurncnt'llOllluprliod Run. ,n ."h... "'lh
l~cl II l .... 1 and TBUG madliJ>( Ian·
I~c.d)

SullfOO" Wlfl",;ur r,_ ,)';tftrl'O ,un Olhn
prot,am. concu"rn'ly. uflllll,nl only ..1\(0
ch~o«u.

Roady 10 ronn«l ond Il~, (..d~ ;nl..·
f_lwd........ \Ofl ...... llocum...".lion, and
complct. ,nmIICIIon•. A._bIod.nd l~N
Under 5200.00

Think Tank Labs ... 311

p.o. box 552
melbourne, florida 32901

.,"".._...._.......---
RlJtUXEM/MOOlfNTllm

SOrnrAIiE

•.,..,bIt _ -"'--' 0)_ deIoipl«I bl'

.("I'''''''''~I>y._ ''"'_.'''CI',,·•.__..,....s __ Iat..."'.

«I'IIIpoII" _ .......""'.......,~ -'.

. ...-t--ty_ J.....

. _ ...t- ...~"" .

.~/hM<WI__, ..........-'__;-..nw_

. ...-1_

.""',..." .. --. ......
'_,' ..1-6"'__

.-.....-.. ...--
..'" ......OS'... r--...... on ~..."',....h ...... -...I

-""",'"
TAN/: C'O......rTBII A.....Wl.\TIO~M

o.ytoa, Ohio PO Box 14001
<5014

(513) 233-5515

"EASY·WORD"
II WORO PROCESSOR

lor only SZUli
~r_TU-IlL 1•• TAPt..~n.

............' H futll...

......TIfl.IT Il .

.. Ul'PUCAIE , AL TAU

• La CIA'" .LlTl, .un."'"'"
• _.ICIlUR.II1fTl .,. AI'PIII
• e.utn1.1II1' ...

•
MU" NlUiE IIIIII!!!!III

55 HA.... !'lACE I!IiiIirII
ITUTF.I•. CT"'7 "..311

MOOEL II SOFTWARE
HOST

HO'T _I vou tomllIOl.c""tnlI at......- Moot+I'
..s, I'rom.~,.""'....... HO.T ....__
to~ MOd<' It'''''''I''''' .. l''Ou\Ih_ .........
,+<:, ,,"'!! .... Ih+! -., <AI _ Ih+t

..._."'_'"' W, HO.T_c...

...... _ -...... """'''''. __ '''" ICC dos'

...."""1 JuI'C_ty<>.>t_" 1<1lI'I(In<
"'_t to"...troO<Ir"tIl.",...-' .""c.n.....
...... It "'.""""""', .. ,.,.,...,.. HO.T
9"" "'" """ _ .... at •~ <O'1OU'''' .OSI.....

.'" ""'" "39""
SPRINT

___, ....... W"ft'I' ",..."~ '0 ......-
_'II"""""~I"'Ih+!~ _I'"
...... ",...,1...... "."_.,,,._., ... tl\'.oI' COfl·"""""--' 05_ ...... 005_..- ..
..... lyS....... "''-'''11''''''''- ""' .. DOS '" BASIC
,_JlT~no_ ....oOr''''y<>.>tll'09'".....
cw, 't9"
0-- __ "-' COM~_'lltVlU'

<>0 Ba.~.

sc..- ~OIJU2!>".,
'E"MS e- "'- "- C"OC.. '-.
3~.~, _$200 .........-~
-'\I ...........-._!> s.o..l.,
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TUTORIAL

A case for string packing.

Stringy Machine Code

11 POt;[ UH3.2~~ 'riUS _ !)liT... RI:A%I BI,KO
2. no"T11IS STUIIC LmGTIl IS 24'
It laYAAP'fIlISSI
41 JJ.Pttlll.21·2~6.PtEJII'11
5. I' JJ)J2H7 TH£II JJ __ !"(in16-JJI
U fOf!: p.JJ TO JJ.2]
7. UAIl D,POlE P.O,NUT
II OM·... 21S.U7.lf,U.U.6s.n,l1.

211.255, 16.254.65.61.
211.255,16.254.43 .121 .11l. J2 .ll8.211

91 POn IU26.PEUll'lI,POn 16Sl1.PUJlI.2),n
no
121 CL.S
DI PIlINT... ·D1TEIl 'Y' 011 'N' l'
IU " OE<lU GO'I'O nl
lSI x.usllnu) 'I BtU MEllE
161 Ot·1
nl U·IIiJ.EYS
111 11 n.·· TIlEN Ot_OhllliOTO 111
Itt PIlIIPI'U
2U lr UO"Y' AIl0 UO"N' THEil lSI
211 PIlIIPI'"THAIlK YOO ,.
211 rOll ot-l TO 5U,IIUT
lU PRIJIT"I All lINULIlTI"" BEIIIG IIAJlO AT WORl 011 A PItOCR
M.
l1l PRINT"I WILL TELL YOO IIHEII I HAVE rJIIISHl:O BY 'tEEP
IllG' .
]2, PlIlIT'YOU CAN STOP TIlt BEE' AND RETt1R1I TO THE LEVEL

Un, '1l11l'1'">1lZAIlY tY PRESIHIlC AllY lEY.
HI l'Olt Ohl 'l'O S"',lInT
lSI loUSRIlIl) 'I BEEP HERt
l61 rOll ot_l 'l'O SU
HI U_INlEYS
lit I' ASO" TIIEN (II
ltt IIUT
til GOTO lSI
HI DID

~-10 FI.I.l'lOMl>u\lt""UOi"Oo.o.TAlllt_l.
20 0.1' ''''''0 ot ...tliCilnllongl" IntO _ "'""''''... ,._"';11 III_...
JO Fl_ -... 01 Sf, ..._0",.. _

III eon-IH OOC_' _I OIloc1lion ot II

iIO Miu"I......., '''' ""Ill li.zH us> 10 .6/<
00 selt UP~
10 POI\Eo o.o.TA inIo OIling
lID "._1__codIln_

1lO POKb _,... 01 Sf, ...10 USR _. 10 lNolllASlC flfOl;!'.m ..... """ II
wllon USR ulll, ...-

On/cI O. Grimes
12949 W. MOIl"n, Dr.
Lakewood, CO 80228

The string packing techolque
'Of embedding machine lao<

guag. cooe in BASIC programs
oilers 8KcUlng possibilities and
convenience to TRs.80 users.

For BASIC programs with ma"
chine 1.ngu.g.e routines you no
longer need to load • sep.rate
SYSTEM tape, speclly Il powllf
up MEMORY SIZE Of modlly pr(»
grams lor dillereni RAM sizes.

SIring packing lakes care ot
these problema, making It possI
ble to wed BASIC and machine
l.l'Igu.O".

E1lmlnalq SYSTEM T.,.
For 8)(.mple, printing game

instructions on the screen in
machine langu.ge is dlllicuU
and tedious, but in BASIC II's

easy. Computing generallons In
the game 01 Ule can take thirty
seconds or more In BASIC, while
it takes onty Iractlons of a sec·
ond in machine language.

Having both languages In one
program e'iminatea the need lor
SYSTEM 'apes, because all data
formerty on the SYSTEM tape
can be CSAVEd IS Plrt 01 the
BASIC program, and the BASIC
program knows eXlclly where '0
find the machine language in
RAM, via the USR command.

Furthermore, since the ma·
chine language Is atored as part
ollhe BASIC program It lan'1~
ing 10 overlay ltsel', ao no upper
RAM need be saved at~·up
time.

let's ellamine a pracUcal ap
plication using atrlng packlng
an ludlble prompt. The audible
prompt (beep) la used when a
progllm needa keyboard Input,
when an error ia detected, or
when a program hascometothe
end 01 Ita job, etc.

Listing 1 ia allatlng 01 a short
BA,sIC program that packs a 2c
byte machine llnguage pro·

gram into SS. The BASIC portiOn
of the program controls the Ilow
and execution, the machine larr
guage contributes only the
beep. The audio algnalls oulput
tottle ptug, which normally goea
to the AUX Jack in the c....ne
recorder. Thia plug mUll con
nect with an audio amplliler,
such IS a RadiO Shack Micro
sonic Speaker Ampliller (2n
1(08).

Tlble 1 gives a delailed de

scription 01 the packing 01 the
machine language routine. Note
t"'"lt la ellICuledonty once, not
each time that a prompt II..._.
"" ......m

Lines 120-210 (Listing 1) ..t
up a prompt for keyboard Input.
II no entry la made, a prompl
&Qunda every lour aeconda.1f an
Incorrect entry ia made, the
prompt sounds Instanlly.

Line 150 lumps 10 the packed
subroutine, which generates the
sound and then returna to
eAStC at the next line. II theC1)('
reel entry Is made, the program

Program LI.tlng 1

152 0 80 Mlcrocomputlng, ~ptemDer '980
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n. wortd'a moat popular micloc::omput_, with 16K of nwnory
and ....... II BASK: tor onty SM5.DO comptete wtIh NI 9'O-o.y
~ Shack wII'uonty.
We accept cheek. money orde, or phone orders with
Vi,a or "a,ler Charg. ISl'lipping cOlli added 10
charge orders).
Disk drive" printer" peripherall, sottwa,e & games.
you name it, w.·...e gal it
(bolh Radto Shack & olher
brand.) Wrile or call lor
our complete prtte li.t.

tiOns,.
The argument in the USA

command delermines Ihe
lertglh ollhe tOl'le.laroer values
(up 10 327t17) cause longer
'-Ps, A ulue of more lhan
1000 Of 10 causel a very long

lone.
The pitch i, conlrolled by the

I1Ilh DATA element in Itf'lfl8O.ln
lhe e..ample it i, 60. larger
vallJlll give a !ower pilCh. The
Yllul mu.t nol e..ceect 255.

...........
1. DATA .Iemenls 10 be

paetled must not ha.... the ....Iue

o or 34. Either lerminales lhe
string when p,IIcked.

2. 11 lines 40 through 80 are
deleted alte' Ihe string is
p,IIcked, certain conclilions can
cause the program 10 bomb; it
you modify lhe BAStC program.
IOf eump!e. This can be aVCJid.
Bet by nol deleting the string
packing code unlil a final ver·
sion of the program Is proctucBet,
or by f'IOl delellng lhe linesat all,
If RAM use is not a cotosldera·
,Ion. •

conlinuello line 210.
Lines 300-<410 could, IS in

Ihis case. be put II lhe end 01

any progrlm 10 Innoun<:e an
audible end 01 Job. The beep
continue. 8\lert 1_ seconds
unlillny",ey I. dep'essed.

Once lhe program Is WOf1ling.
any Inempl to lIST it caUMI
the screen 10 fOIl and looks
~t like I bad~ I,om
lape. Thl. I' because BASIC il
Inempling 10 print Mlmltthlng
which il does nol nonnilly see,
namel)' machine language in ss.

At Ihil poinl, yOU should
C$AVE lhe prog'am. beCause
we are going to ()eleta ~rl 01 il
to sa.... RAM. Aller the prOOlam
has run succe5llully, the DATA
In IfM 80 are obvIovsty paelI.e<l

Into SS as a wortling mKhine
language subfoutlne, 10 lines 40
ttvough 80 are redvnda1ll and
can be deleted.

When weClOAD lhe program
again. ttle subroutine will be In
S$, ju.t as It i. now and needn'
be packlMl Iglln. Alter 6eletlng
lines ~ Ihrough 80, C$AVE Ihe
p'ogram Igaln Is" R.slrlc·

PRINTERS & CRT'S From Orange micro

OUME
Let•• Ouallty sr.S
wI,ule.ors

PAPER TIGER
""'",.pi>'u...

'"

• Co"
SClIl...

TOLL FREE (800) 854·8275
CALIF. (714)630-3322

""",,",_WUOOME. __

..._ .... 'IlSA M4$'IEJI
OIAAG£. _ .....£NCAH £JlfOAU:I ,_10 __ :a-. __

__ --.oe..-_- - ,." _..--._.-,__......-et1O-

CENTAONICS
m .....tracl~
730

'"CQMPRJNT
1il12P....1eI
9.25eflal

• 2K Input Buffer· A5-232 Serial, Centronics Parallel,
IEEE·<l88, 20 rna • lA5-SO Gable option. 60 LPM • 100
CPS • Fast form feed • User programmable character
set • 64, 72, 80, 96, 120, 132 Columns I Une • Expanded
characters • 9.5· wide paper • Automatic skip-over·
perforation. Horizontal & Vertical tabs· Programmable
vertical line spacing· Intel 8085 MIcroprocessor - over
.a software commands. Self test· 15 Baud rates to
9600 Baud • Optional foreign Character sets

Interlac.s to TRS«), App". At.", PET, Nonh"ar, .nd mos,
olf,.,computws

IlIST HIIi.DO)

"The BASE 2 outperforms every printer in
its price range. 00 a comparison and see for
yourself ..."

• GRAPHICS • TRACTORS f FRICTION FEED

e~
IMPACT PRINTER



REVIEW

A look at Tandy's talker.

Eloquent Eighties

'fRS.Il) Voice Srntt-l
_Shod<
Tandy Corporation
Ft. WOfth, TX 71102-
Jim WrlghF
'0140 N. W. 43fff SI.
eor.l SlNlng.. FL 33055

It', m.gk:, abaolula magic! A
12" )( 8" )( .." box 01 CII~e

ItOfI, ,..Ialorl, Iransl,torl and
Integrated circuits is talking 10
me In ptaln Engilitl. No! only lalt
talking, but it says anything ,,,.,
I asIl. It to, including some V'Il'Y
tunny sound ,Illlets.

I IUppoH my engineering
badl.ground and OUf nation',
ablilty to put men on lhe moon
s/'lould ha....~ me lOf
thtl. Nonetheless. I am atill
amazed at the marvels In our
growing ..... 01~ II(:h._.
LoMIncJ tM DwrIo r,..

I picked up one 01 Aldie
ShaCk', VOICe Synthnll...., In
Ij)lll 01 III $399 price; tlg.

The Volca SynlhHlZet 'S •
completely M1I<:onlalnecl unit.

Uk. Its hotl, 1M TRS-8O,lt usn
• separate In·Una Ilep.down
transformer. The ''llnln,.lzlr
can be uHd on Iny Level I or II
TA&80 and allache, by. ribbon
cable and 40-911'1 connector I'"
panalon port.

For thole of you who have lhe
ellpanaloo Intefface, the synthe
sizer connec:ts to your parallel
interlace port on the left aide of
the unit. Once connected, )'OU

tum on the IYnlheslzer. adjust
the volume and begin prOOf,m
mingo

Radio Shack w.. thoughtful
enough to inell..oe • ~Itr.
lion c....n. IIpe with tM Iyn
Ihe.lzl'. Unforlun.t.ly, Ihe
manu.11 recetved made no men
lion of ttwl cassettel HoweYer,
by lneru.lng In. IIpe pl.Y*'s
YOlume 1e'teI to aboul 5.5, lhe
caIMUe flnally~.

Aftet typing RUN. lhe TRS-aO
started lalking! The program
takes ...,.,aI mmut-. during
whlctlllme you get • good Idea
of whIt Iynltlesil.ed speech
sounds like. as wen as how it il
structured In a program. While
the audio output II quite int.
Ilglble, lhe Iynlhnizef prodocel
I stereotype computet sound
much Ilkettle BIllie Star Galle
tlea'i Cylonl.

Ul6ngtMS~

While ttwl manuallh.ltl~
penlel the Iynltlellzllf contalnl

Oflly 13 pages, II prooridn ...
quate Informallon for enyone
Wfw) can program In BASIC to be
Ible to use Ihe Iyntheslzl'.
Radio ShIck'. Ipproach to pr~

grammlng lhelr synttleslzllf Is
Interesting.

Firat 01 all. ttwly do alilhe pro.
granwning in BAStC. Although
ttli. may not be the moal etti
ei."t method, it certainly m.kM
using lhe synthesizer ¥elY .Im....

secondly, they used 32 bytes
of the vkIeo monilof. memory

map to .tore the .ynltlellzed
¥01ce message. The Itorlge II
only ttmporary, In that lhe Iyn
theslzer conlalns a 32~a buf·
fM that Is filled Irom the tower
ponlon 01 ttwl video monllof.
memory. Once the Iyntheslzer's
bulflf II loaded, tM memory
can be erased or wrltt." OYer.

Thisi. done so rapidly Ih.lt you
can't II'ten see wh.lt II h.Ippen
Ing on lhe monitor.

Alt.. the volctI progr_lng
hal been translerred 10 the syn
theslzer. the TRS-8O continues
with Its program. wtllle lhe Iyn
thnlzer il speaking. TNI lilowa
lor aome '<'IIfY exciting gr~lcs.
For example, the rockets may
lil.zla IS your Lunar Lander I. In
motion. Or I spelling program
can draw a word as the Iynth.
IUer pronounces II. BUllness
programl can Yttrbally Ixplaln

Aln. IS the computer Or... a

gra.",.
How doel the .yntheslzer

know when II has I mesAge to
relate? Based on the program
description, II appeafS that the
yoici lynthe.l.J:er leis as I

32-by11 bioc:k of memory PIIrl"
IeIling the YkMo monitor Ioca·
tktnl t6J5,2() 10 183830. Thll
block, refflrTfld to IS I "'wtncIow"
'" the Instrucllon manual. II
opened Ind cloMd by the c0n

trol character. ?
Wheo I 1 aP9NfS In memory

Iocallonl1~ to 183830.lhe
Iynttlellur openl at closes ill
window. An LED on the .yntn.
mer lets you know II tM win
dow i. open Of closed.

Once the window il opened.

any character Of ch....cl8f$ ap
pearing bet_n the window
Ioc.tlonsl. copied Into the .yn
t!'lelJzer'. butler, .00 ttwl .yn
Itleslzer prOOueel the charle'
I..... phonellc sounds.

Ma.ximum meusge length i.
32 char.,;t.....t a lime. DepenO

Ing on lhe word. used, 32
Characters produces trom one
to five second. of apeecn.. It you
desl,. • ~ mesuge. you
c.n siring logether sey".1
groups 01 char.ctefS. separated
by. softwire time deI.y••11ow·
Ing tn. IIr.t Mgmenl 01 speech
10 be completed belate the sec·
ond begins.

Thi. sequencing can be done
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TR5-8O'" Compatible
44cartJonless"

Continuous Statements
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:N ,.."'_. _ ~IC_
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.. "1"'-'.,
»I~ ...
.. OCISIA ••
7'S Ql1'fO It
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ORDER TODAY I MONEY·BACK GUARANTEE.
FAST SERVICE BY MAIL or PHONE TOLL FREE 1+800-225«lllO
1M.... ,..ldentl 1 ... BOO·i22-85eO). II II our polley to .hlp withIn
8 worttlng dlyllollowlng our rscelpt of your orMr'.

'.
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2Il.75,.25
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SINGLE OUPUCATE
Product Product
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!i8.oo 11.00
38.15 81.00
27.85 38.115
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MOO
<,000
.000
1,000

SIlO

OOANT11Y

Otdar • I.. II !lOO
It~ement. Impt1nted with
your firm name and IIddrwu.

Only $27'"
NEBS Q2 Statementl ItS
soft.... compatlbts with
the TAS-8O. Model 1,~
II, Aecountl ~able
PKkagtll2IS-l5M.
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dupllcat. twhlt., cenaty) conilnUOUI MIl.

r: ----------,PIUN .hlp: Dele 19_ CODE _

I 1OU·1 STATEMENTS (I6ngh) I
I 1012-2 STATEMENTS (Duptloe-. I

____772 OU-o-Wr- E"",'apes
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7lJ H:*SlrM.~Mas.0' ..30._.._----

~!!!!!!!!!!!!!!!!!!!!=r:: CI:l IIm&/iIDr:
I
~ '-;l-:;;- 1-1- I.-: - __-~ 1

., I •, ,
smal :r :-

~~~~~~~~~.~~g:-quantities. :,--- .hhh ~:

low prices,:: ::
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..

While the m.nu.l does proride

• dictionary, wllh correCI
phollieme constructions. it in
cluOes only 34 words.

YOU can a'so cross-reterwoce
any dlction.ry's phonetic sym

bols wllh lhe manuarl phoneme

symbol"ASCU charact.....

BASIC__

Program listing 1 demon
Ilrltes how IlmpIe II II to Idet
Y'8tbII rMPOf'llN 10 a BASIC
program. It prompts you to enter
yes 01' no. To cl1Inge the _
sage, It II necessary to cl'llnge
only the AS. Unes 20 and 30 can
be I called subroullne uslng
variOUs AS messages.

Progrlm lisllng 2 can be
uaect 10 ..perlmenl with dil·
lefent phooeme structures. Be
carllul to keep the number ot
phonemls to less Ihan 28.

II you ahould type more than
28. the LED on Ihe aynthesiler
slayl Ill. Thll Is because thl
MCOnc! ? WIS t'uocated I,om
the buller, and the synlhesizer's
window WIS not c'osed.

1111'111 happens, Just press lhe

lIeJng • DlcUon."Y

I found some phonetiC sym
bols Ihlt could nol be reler·
trlced '1 Iingi. phonemes.
TheM sound.. such IS the long
I, are reprellnlec:t •• dlph·
thongs. a combinallon of \OOW'II
phOUlmes.. With. Httle ..peri

mentatlon.)'OU soon 'ind thai by
changing 01' adding • lingle
ptlooems you can .lso create
different Inflections, such aslhe
word t»er, which can be codec:t
BEER or BEIR.

Add Sound to Vcu~

In printed le.', • IIng'- sym
bolls called.n ASCII ctlerlCter.
The "charKt.s" uead In I".
spoken mes.sege .r. called ph(>

nemes (Ic>-ntms). A phoneme IS

/I single unit 0' sound. " is the
combiRlitlOO 01 phonemes INI'

produces lhe words the VOiCe
lynl"'li:... pronouncel.

The TRS«l VofcI Synt.....lzer
conl.lns 62 phonemes tNlt can
be combined 10 pronounce 'fi,.
lually .ny word In the Engllih
language. .s well .s some
'Ofelgn words and phllses.

The cOffect programming
method '01' the synihelll:er Is to
lype the ASCII chllKter thlt
represenls lhe phonellc sound
desired. lor eumpll: TEE
;8R3SS O·&DY VQ8MSS SIN
= 85;&lJ II TRS-60 Voice Syn
thesizer.

The manu.1 Inclu<Ses a tabll
Ihal crOll relerencel Ihl
phoneme aymbol Ind Its ASCII
ch.raCler, The man....,luggests
lhet you sound out the word you
ere Irylng to progrem and lhen
selecl lh. COfreel phonemes 10
uM.I h• .,. found thellhl. works
Quill well but stili rflQulr.1 some
Irlal and error e.perlment.tlon.

indefinilely 10 produce as long •
message as VOUl memory ...
lows. 8uecI on an average 01
Ihr.. seconds 'Of NCh Ql'oup 0'
32 cNlracl~s, 1K 01 mamory
produces appro.lm.llly one
and I hall mImIt.. of apIJIJCh.

This can be Inc'eased I4.Ibltan
U.lly by ualng a -diC1k1n1Jy .,.

1Iy'" of convnonly uSld words.

..._s..-.- TIII

80 Mlcfocornpufmg. S.pfernt1er 1.I1BO • 151



INTEGRATED
~EYPLUS UTILITY
~ PACKAGE

Kcyplu~ i~ .. ~oIlO:Clion of utilitia 11\l1lt ~an be enabled dirml)'
from the keybo.ild of a Le,'clll TRS·80. St"en differenl hybo.ild
enlf)' modo include BASIC ~hOllhand (2 modQ), diro:c. lJaphic
ch.ark'ltT input () modal, Iypuiriler ~tyk inpul and nandard
TR5-80 entry.

1(C)'plus ~UppoilS IUIG-lepeal, 10"'ef~"K vid~ tOplionl1 hlld·
Wife modirlCalion ,equired), ralofllion of IOlt pfOSrlmJ, kO')'·
bo.ird ddJounce, ~inlle key slroke uw ddinable miniS Ind more!

Dailnt'll for east of UK, I(eyplul loulines mlY be enabled Of

dilotnablt'll in IWO key ltroko.
The Levd II "enion of I(eyplus is a"lilable fOf S14.95 Ind a more

l'O"'erful di~k ,'enion (32 or <18K) stili for SI9.95. PenMylv.nia
raiden's add 60;'. loilks Ill<,

TRS·110 i~ a rC'liSlefW Iradema,k of TANDV CORP.

- SJW, INC.•
P.O. BOX 438 -0«

HUNTINGDON VALLEY,
PA 19006

215-947-2057

? key and ENTER. and the win.
dow closes. The reason lor lhis
is lhat lheopen window sees lhe

? as a loggle oll<ootlol chal'
acter. Remember that lhe tirst?
loggles lhe window open and a
second loggles Ine window
closed. There are several olher

examples 01 usetul subroulines
inclUded in lhe synthesizer's
manual.

A list 01 polenlial applica·

lions is incluOed in the manual.
These include:

Computel·Aided Inslfuction
Inlluslon - Fire Alarm

Games
Talking Clock
Blind Use/'s Terminal
Verbally Impaired P!osthetic

Aid
Home Environment Auello

Response (I ploglammed
mine to ask tOi a beer!)

Compuler - Phone Voice
tnterlace

But once yOU've used lhe Syn·
theslzer, you'le going 10 be in·
trigued with Its other possl·
bllities. How aboul a verbal

calculator? Or a typing lnst/uc·
llan program?

Finding laul! wilh the TRS-80
synlheslzel is like lelling Henry
FOld lhal his tlrSl aulomobile

rode rough. True, il is a mar·
velous invention, bUI several
aleas can be imploved. Thelirst
Is the ",onotant! computer
sound, It would be nice 10 have

an option lor changing the pitCh.

Secondly, some control Is

needed over lhe speed. I can en·
VIsion a version of the synltle
slzef lhal WIll be able 10 sing. as
well as speak.

&lveral phonemes do not
really sound as one would ex·

pect. The II sounds almost
idenlical 10 lhe d and causes
WOlds !ike gig 10 sound more

like deed, The L has what I call
an Elmer Fudd sound, thai is, a
solt type L, ralher than a hard L.

The K also has a lendency to

sound a little soh.

While some 01 \nese sounds
are not perleet. lhe synthesized

voice lor the mosl part is very in·
telllgible, I'd recommend the
synthesizer 101 mosl any appli,
calion where an audible prompt

is desired.•

r----------------------------------------~MAGNETIC MEDIA DISTRIBUTORS ,~
596loylol Woy Belmonl, Colilornio 94002 (415) 595-0684

FLOPPY DISKS FOR ALL COMPUTERS

f3.~0 f3.10
1~.6Q f'/.~O

J~,~ If.a
f5./0 If.fO

SI ..gI. !01<le-!Oi"')l. D1n.lt, (Ilo,d !OIC' lJ _.1 f 3.50 J 3.~0

Sing" !01dI-Ooubl. O....il' lll ••d!>le 11 hoi.). ~.OO f 3.l1li
Singl. SKI.-Slngll 0_.1.y IH••d !OK''''' II holll J f.~.s I. S(}
(MRX ill _.'ibl. 00 holnl

"0 u""" 1·£RBAr,If . • 'ABASH, I<:t!f£, I<:HLU£ I An..AtHIS
01.". on<! Oi.ken•• U 1.010', LOIO', pdu•. 1'1',,\1 "" 0'" ",I...
Ul.iog .....

5l" DISK(TTES
O..~et1n ,v"I,,,I. i .. Soli »<:'0'. 10 '" ,~ _e Il"d »<: •.,.

,-u 100 UP
J1,S!> fUW
fJ.r5 '3.J5
f~,S(l J~.311

.~.oo J3.80

8" DISKS
!Oi"",l. sou. !O."",I. O ily ISoh Sec,....ed)

!Olngl. !Oiu. Ooubl<t 0 1., (Sof' s.c'''',",,1
Do"bI. Side-SI""". 0_.,., (Soft »<:.",0<11
Oo"bI. Sklo·Doubl. O'... lty (SOIl·»<: .....o<I.

!Oingl. !OI"'-!O'ngl. D1 ity IC.e,iU,"" )S trao;kof
!Oi"VI. !OKI.-Doubl. O ,'y leu,'Io...! \0 tr.d•••
Oo"bl. !Old. 0_,. Oe lty IQ.-l Oen.ity)
Si"')l. SI"'-O""bI. Oe iry IC•• 'ilo...! 11 l'U""

50 10 60 Disk
copuciry

Fo"rol'lI fr'Oro
/,'onSIJllrclll
smoke culu,'Cd
uc.·,.Iic

Flip Surf"
DISK STORAGE SYSTEM

8uill-ln
plU81ic filc
SCpCH'tIlo"lf

Ii.cCl's dust
off of disks

YINYl O'SK SlEEYES 10. S 1/' ...d '" 01.... I ~,OO IDpI"
PLASTIC llllRARV CASES •• J •. 10 ll/'" 13.S(}
FLOPPY SAYER [Hub R., .. foecing Ring.
S I'." .. iln Ipplyl",) 1001 I , •. ~5 pk of 2J R.flll. J 1. liS
r .. I.h IP9lylng '001 J 1~.115 pI< Of H R.rlll. I'. U'3.\"

'«"
For Mini-Dislcs
For a" Disks

I
I

CAll TOll FREE TO ORDER I
800 227-7362 I
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PROFESSIONAL HALF A MILLION TAX RETURNS CAN'T BE WRONGI
(OR THEY HAD BETIER NOT BE)

INCOME TAX SYSTEM
FOR TR5-80* MODEL I OR II

Our .~. whk:h prepllred 500,000 l17t relUma, 1Htu~ the following;

1. Full interactive user control, in tax-form I.ngu-sae only, line-by-line.

2. Screen display of full 1040 and all schedules, prior to printout.

3. Change of a single amount item automaticalfy 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. Buitt-., 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 1040 or open
name-box types.

9. Software control of text posttion on~. Makes forms-alignment simple. Permits
use with non-adjustable printers.

10. Fills in pre-printed Forms or you can use overlays. Your chok:e.

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 10 TRADEMARK OF TANDY CORP.

CONTRACT SERVICES ASSOCIATES ".
701 SOUTH EUCUD

..__.. 111

ANAHEIM, CA t2802

TELEPHONE (714) 635-4055
* * * 20 YEARS OF SERVICE* * *
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TUTORIAL

A tutorial trip through addition and subtraction.

Math Flash

Jim Barbareilo
RD'I, B01l2.. 'H
T."nlHlt Rd.
EnQlishtown, NJ 07726

Trad'llona, math !lash cards
have always been • very

uselul1001 loryoung students In
Ielrnlng math lund,mental•.
1M math Ilash card program
here helps the student practice
and learn on his own without.
tutor. The program creates all
the requisites 01 a conventional
math drill: random addlllon Of

subtraction problems presented
with bold. elSHy readable nu
merals: a set response time
limit: positive reinlOfeement tOf
correct answers, and a chance
to redo an lnconectly answered
problem.

For each problem. two varl·
abies between 0 and 49 are ••
lected. These variables .re
either added or subtracted on II
""dam basis and then present·
ed I' the problem. The va,l·
ables' upper limit of log 'Mlriell
the answer 10. two dlgll value.

"'lIer each set of nine prob-

lema II completed, an Intarlm
scOte Is presented. It the stu·
dent chooses to conUnue, the
next set 01 nine problems Is pre
sented. II the student chooses
not to continue, a total scOte tOt
all probleml aUempted II pro
vided.

The variables are selected so
as to minimize repetition 01
problems and to m811.imize elt·
posure to all possibilities. II, lOt
eltample, lhe Itudent Is encOlln·
tering specllic dilliculties, the
program can be easity modilled
to present a specilic set 01 prob
lems. The program presents up
to 81 dillerent problems per run.

A Typleal RUN

When the program is RUN.
the mellage "GET READY
HERE WE GOr" appears as the
random variables Ire selected.
The screen then clearl, and the
nrSl problem Is dlaplayed (elt:l' + 23 '"' ) in two-lnCh high nu·
merals. The student has approlt·
Imately lour secondllo enter an
answer. The entered answer Is
displayed to lhe rlghl 01 the
equals sign in normal height (V.

Inch) numerals. Since lhe an·
swer Is entered via Ihe INKEYS
luncllon, the sludent need only
press lhe approprlale numeric

keyl 10 Inpul an answer.
A correcl answer causes Ihe

reiniorcement message ....
VERY GOOD.... to appear
above the problem. II Ihe stu·
dent's anlwer Is Incorrect, il Is
removed Itom lhe screen and
the message ·XX IS WAONG.
THE RIGHT ANSWER IS:" Is dis
played In the upper lelt hand
coIner ollhe screen.

Allhe same lime, lhe COtrect
answer Is dllplayed to lhe right
01 lhe equall sign In bold (tw<>

Inch high) numerals. In either
event. lhe problem remains on
the screen lor an aOdltional
three seconds. A correct answer
allows a new problem to be dis·
played. For an lncorrecl answer.
Ihe same problem Is repeated.
giving Ihe studenl another
chance 10 answer correctly.

If the Itooenl does not ,e
spond 10 any problem In the al·
lOlled 1000r seconds. Ihe meso
sage "TIME'S UP" appears in lhe
upper left hand corner ot the
screen and the corlect answer is
displayed in bold numerals. A
"TIME'S UP" sltualion is Ireated
as an Incorrect anlwer.

II the stUdent does nol pro
vide lhe correcl anlwer In two
Irles, an Incorrect response is
scored. Al lhe end ot nine prob-

lems. the screen cleafs and the
message "YOU GOT X RIGHT
OUT OF 9 TRIES THIS TIME.
WANT TO TRY AGAIN (YES OR
NO)" is displayed.

If the student responds wllh
lems, the screen clear, Ind the
message ·YOU GOT X RIGHT
OUT OF 9 TRIES THIS TIME.
WANT TO TRY AGAIN (YES OR
NOt is displayed.

Aboul The Program

Fully hall ollhe program con
slsls 01 subroutines to create
the bold numeralS, plus. minus
and equals signs (Unes 1000
through 2200). These subrOU'
tines use the variable S to posl·
tlon ttle numerals on the screen.
S is lnllially sello 15682 In Line
65 and is continually readjusled
during the program to allow lhe
problem to be serially presented
(one character alter another).
The program automalically ad
Justs lor single or double digit
variables/answers so Ihal gapI
are not lett In ttle presentation.

Ttle program can be easily
customized 10 a specillc stu·
elenl's needs In 8 number of
areas. For the very young stu'
denl, Ihe variables can be limit·
ed 10 a single digit (0 10 9) by
changing the stalement A(K)-
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..~ .Program listing.

With thIs modification,
A,C,E,G,I,K.M,O and a will be
lhe numer,l. 01 the flrll v,riabl,
and B,O.F.H,J,L,N,P ancl R will
be the numerals 01 the second
....riable. For e~ample. il A .. '9

would be 19 + 43 (or 43 - 19 It
subtraction WllS randomly se
lected). If only addilion or only
subtracUon ;1 desired, lines 60
and 10 may be deleted and r.
placed wilh 60 C '" A + B (for ad·
dillon, 01) 60 C", A _ B (lor IUtJ.

traction).

1\ is possible to multiply
al"ldlor divide. However. special
cale must be taken such that
the vallable produce an Integer
answer that Is no larger than 99.
In addition. app.ropfiate subrou
tines for the limes ()( 1 and
divide ("'1 signs would need 10

be added.•

UU ..."'."1111 UO" too
Ill. ,01> 1'-1 tll I
IU. _. 1".III,l'On "U•• ,,"I,I'OU "Il<·"lf1,""~

IIl1 _. 1_".101,_. """.111
114. U'N'M
II.. ,.,. •• nUl
111. fOIt '·-1 tll I
111. _. "',111,..,.. '.UI·'.II1,IOl' •• ))1.'.101,''''
Ull _. ,.".101,_... IIS,,,l" ..........
IlIl .tIl·· """"
llli I'On "l1'."l,I'OU '_111.111
lUI f'OO ,., "" ~,,,,.•••J.'· III'.O...·"'·... n" ...'
llil ... I" "" 1,_" .-1.'· 19Io_t '-I'I·~'.ln,"'1T
'HI UTI1f..
lUI , FlV.

"II '··1 Tel I
!l21 "'ot "1.111,_. ,.n'01.III,"'1I Ioll~."l'I,'"1T

lUI 1'0.. "U.'Il,.O.. ll'I'~,1t1

'UI M
nn "'
1111 ...,. ,._~ tll I
llll 1'00. 'Ol,ltI,..,.. '.UI.'.II1,"''' 1I.l"'I.nlo"'"
lUI _. "'1,1",__ Iolt',lflo""'" ''In,111

ll~' .""""
IU' ."' •• "_lin _ ),,1 tlll,IOl"'I,I'I,"~n

UII'OO I" to .,,,,.•••J,'·U.I'I,_. "l'I·~•• I'l,'"1T
IIl1 .........M
Ill. UO" II"'"
1111 fOIt 1'-1 to J
Ill'''''_ "1,11,, __ "ll"I,lfl,POU '.1)•• '.111' ....
11ll _, "'1.1"'_' Ii'".''''''''' 10110.111,1'0" 1.1... 111
11 .. UTIJU
III' IVO" .._
Ill. 1'01. I'-l "" J
III' _I "',lflo_1 "ll1",lflo_. '·1Si',.1I1,.U~

IU. Fa. I" Tel "I'OU "I'I''',1t1,nlt
'101 I'OII' "U.lt1
lU...........
IU' ""'" lIlIO
1'1' 1'01. "·1 "" I
lUI _. "1,1010101' •• lU_I.IIIo...,
IU'I'OI. '·'10 "_" '-IoI·".lJl,too:••• I"'''.IOI,'UT
110' .........
1111 • .,... 'LIl' 'll'/I
J,II fOIt "1 Tel l
JUI '0.. "1'1''',111,_' 1"'I'U,ltI,M'"
JU. roo ,•• "" ~,IOl".ll"I.ln'M'"
1 .....,..
nn /I'''''' 1I<:It
~111 I'QII , •• to ~,..,.. "U"I.19I,M'"
nll ••ru..M
JU' .UI·· IOUo\1.I IIGII
1111'00 , •• tll ~,IOl' "II'I.IJI,"Ou '.1U",ltl, ....
Ull .IT\J"•• T ..• 1fI•••••

••R.. •••

UIl·····

10 OAT~ A.e.c.o.E.F.G.HJ.J.K.U"'~.O.P.

0.'
20 fOllI_' TO'. REAO AlIl-REAO 8(11:

"<x"
f*,t~ ol. lI'o<OuVI' ~ IlW>g _ ,....-,

AN0(49) In line 10 to A{K):: AND
19l and B(K) '" ANo(.91ln Une 30
10 8(K) '" ANO(9).

The response 11m.allowed for
each problem can be adjusted
byvarying the FOR.NEXT loop In
line 140. As shown, thekeyboald
IS scanned 101 a response
25 limes (FOA M:: 1 TO 25). In
creasing the loop increases the
allowable response lime-de
creasIng il shortens the time al.
lowed.

II 8 specltlc set of problems
Is desired Instead 01 the pres·
ently available random selee·
tlon, lines 10 Ihrough 40 can be
deleted and replaced with:

• 1fI••••• • POIDC......

.1fI ••••• J' ...........u.o

MULLEN Co<nPU'.' Product• ••••••••••••
..." .....
•uo············ .......................~" CLI, ..,..·"n HAIl, __ ....... ""1',.."""",_ 0·1 to ',AlOI'

IlIlUIUI
11 f'OO J •• to 0-1," OIU'.IJI "'....·.-".U' .1.51,...., J ••
" _ .·1 to 0,1I01'''''''lOfi
.. root J •• "" .·1", '1,)"lJI "'....·.-,'uu 11.5' "u' J."
It Fa. 101 Tel ,
.. root J·I "" ,,,, ""•• n ... t>-"'UIJI
n .h·· ,n··· ". nUl ,CLI,.o·.o,.) ""IJ) ,C",,·,
11 II D" nDl c· C·.-.
l~ I' c<. tIIDC .·.IJI, I",C·.·.
It 'f .>, "'DC .·'.. 111/'1>"·• ...,·11 It.I••••" ••••
• ~ 00. <;(MIIJ' "".lln.lln.IIII.UU,nU.I,n,llU,lUI
" 10•• 1
,) 00' cotlJ. un, II" " .. " .. ·l".lln.I"'.IlU.lin
111 " ••1 ",~.. GOW. 1 II
IU 00 D""",. 11".lll_,. •
III '.I'I'd' t>. "'.. ~.t""/I'),OIl.<:oA' "".II",Il".II11

.un.I)".IU'.IlU.UU
In If '>1 ?tll~ 1·...·11 .u~ ,,",1'1_'
III ""1,00' CiOfU.II... I1... 11I1.II... U ... U ... I.... I1.. ,'1I

•12) If ... til.,. <:osIl. U"
III "S-ll,GOtOI )11•••• '-1'••• ' ••• , ... , .... ,
IU fOIt .. I TO l\
'" U.,nnS
III It .01." til.. 11••t.I~ III
," f'OO 1.-1 "" .. , ..., L.M," ,.",.., ..... ',,'11'" I.·"... ·• ",.
III "". "".,."""" 1<1
211 I' C>I '"'" ..... "'U 11'.01,,..), ..,... "".11" ..., M,tt.l~ ..

, .., '11 ••1,
III ".v.e'.Il.VALlnl·u,lr GoC "'.. ct-',',lIort. U.··· vu, GOOO

••• "GOfO JIt
11. ,,"<>C '0'''' '.c,· 's ....010<: ......1 OICII' ...,... U',,,,,-e

,.Io'II n,· '"GO'l'O 1..n. CT·I
)to •••• M
2)' If c., tIIDC co.J. 1""= In
JU "C>I 'MDC ~·''''IC/III'''C'''''11 ~t.I~ '-e••••-I
1" 010. """'. U".U".IIlI.II",UU.UII,IU',I"',II"
U~ ""1
211 010. """,. l'U.lln.1l.. ,lIu,un.I~II.IU.,1111.un
In I' , •• tII~ GOIIJ' " ..
III f'OO M·I TO 1)',,,,, •
111 I' ct-. til.. "'...ne.I' .... J,<:OTC III
III tr rT'J nD J'J-Io""" J,COI'O Il.n. ""'I,MU' J,<:o'fO H.
Il. C.... ' •• , ..·'OU ""'·"TC,· "GIIT!III' 01 I ... , .. "US ",..'" ...,

e''''L,tTL''
I" n' ..',.""·..... "" 'M lUll 00 11:)1', ....
IS. " eutll..I.II.·.· "
IU " ~f'I"Il"'".I).·.· "' CU' ..I ...·.!III. tOT... 1I',fL,' '1<:Irt

00't 01"11", ·lO.IU. In,' ,ElCtI
III COI'O lo.
In. otll·· COOl
1111""""'"1.11 _~ ,.,'10.111,_•••1"'10.101,... ,
IIl1 _. '.'1.1'1,'" ,., Tell,..,,, I,J))oI,I.I, ...,

1'\'41TRS -80'
CONTROL BOX
"_,.... OUI....,"• __ I"""IS---,---A_..-&_,
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MORE FOR YOUR
RADIO SHACK TRS·80

MODEL I !
* MOAESPEEO

10-20 limes 'n'e, 111.1'1 l_11l 8ASIC.

• MORE 1'l0011l
Compil.cl cOd' I)luS VIRTUAL
MEMORY make. your RAM ile! '.'ger.

• MORE INSTRUCTIONS
Add YOUR comm.nd.,o lis lillie ,1'1.
,lfucllon nIT
Far mote complet, Ih.n moat Forth.:
single & llooble pr,cision. '''.yl.
It/lng·handl,ng. mora.

• MORE EASE
heallenl lull·ac'een ElIIIO<. "'\lC:IUfe<l
& mOllula' prog,ammlng
Opljml~lKl lOf \'Our TRS«l witt>
key~'d rllPeal., uppernowe< cn.
display d';var, slngt," & double·width
1I,.plll<=l, ale,

* MORE POWER
FQ<th oper.lIng system
Inl.rpre.e, AND compile.
tnlerna' eoeo Auembl"
lZ80 "nambl,r 'Iso ,vlllablel
VIRTUAL 110 10< vlOllO .nd p,lntel.
dllk and tape
po-Meg.byt. h"" disk available)

m[ffffj§FORTH
THE PROFESSIONAL FORTH

FOR TR5-eo

Prk:••:
UMSFORTH DIsk ~.l.m \/1,11 /'I'qul.a. 1
dilk "'he & 16K FtA 1 Just 119.1'5"
MMSFORTH CUMlla System vl.81'.,.qu;'es
l_11I BASIC & 16K RAlol) ",.H.

AN D MMS GIVES IT
PROFESSIONAL SUPPORT

Sou'~1 ~0I;kI p.ovided
lolMSFORTH NI"'llIUI'
Proo••mm'ng ,1.lt .v.il.tI"
M.ny dIImo p<og<lml .tIc»I.d
MMSFORTH UHr G,oups
FLOATING POINT MATH IL2 BASIC ROM
'Olllln'l pllli Comp ,. numberl.
RflCllroglll ••·PoI., ~OOfdlnlle ~on~e'llonl.
Degreel mode. morel, plul • tUIl Z80
ASSEMBLER;.II on Olll dllkent .. m.ts·
THE OATAHANOLER•• "'''1 10pl'll,Ueeled
d.t,ba.. m.Il'gemellt .y.lem opereb.. by
1l0000p'OOflmm... (.equl.... I d,l", .nd 32K
RAM); ",lln m.nll.t•......•...•.• , 'M..S·
OUlt, p.Ckages IIl\doe, Qevelopmenl

FORTH BOOKS AVAILABLE

MICROFORTH PRIMER - eom.. ",ith
MMSFORTH; lIPII.tlly .......•.. U6.00·
USING FORTH _ "10,. det.lI.d.nd .cfv.ne·
Id lhoen .bOvl .. _.•..........•.•. S2S.00·
UR"TH TUTORIAL MANUAL - "'IY ,.adable
InlfO. to lURoc:II..tlf Forth ULIlI·
CALT£CH FORTH MANUAL - good on
FOfIh Inl"n.) el,uelu,t, 'Ie .......• 11.15'

• - Soll"'"e pne.. .,1 lor .Ing....ylt.m
UHf lieltfl.. end ,ncludl m.nlllie. Add 12.00
51H pllli S1.00 PI' additionll book; M....
orclefladd 5% I••. Forlign OI'clefl 1<kl1S%.
UPS COD. VISA & MIC Icelpted; no unpaid
pu,ehoele OI'clefe. pi.....

sena SASE tor Ifee IJIJSFQR7H ",tormll_
GOOd Oil""'" sougn'

MMSFORTH " Iv.ll.ble I,om you'
eomputll dillie, 01'

MILLER MICROCOMPUTER
SERVICES (Bl) ""

61 LIke SI'\of. Road. NeUck. MA 01160
(617) 8SJ.t\t 36
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Mlel'O computers
and

ClUII Enalneerlng
Thl meclli". <::In do It - but yOIl nIoId
Ihe applleetion P6Cka.ge 10 make il work
tor you.

WI "'... bl"oughllogelher 11'1, mofl pow.
...ful civil Il'lginHtift9tooIJlvlillbl.. USA·
caGO (Civil Engi..... ing Coo.dinall G.·
omellyl, USA·EARTH (Earlhwork De
IignOu,nlitl'II••nd USA'STRESS (SI'\IC·
lu,,1 Engin..ring S,,11tm SOI\'l1!. Eeeh
$fllim p.o~;dn,c:ompille df,u enllv.nd
chlnge JVJlem in add.tion 10 lhe~ul
probl'm ,n.lyu. tilcllO(j11h'" through_
common menu d.iver.

Iff .~.llebll 10 YOII now on your choiee
of CP/M o. TASOOS in SOllrCI eodl
BASIC O. FORTAAN. Fo, addllion'l in·
fo'malion. nil III II 131-1) 87B-1271,
01' w,ile:

"'I1"ir~u~tI/AI'III.a,,.
.r/ffliralif'UJ, //"r .... )0'

13001 Cellnef Ori...
St. Loulf, MifSOllfl 63141

-.:1....,., ~~ .., J,./~ J?~(,I, •

P1JRElL\P
It a machine language, highly ad·
yanceel disk sector modifier. lncor·
PQr&ting ...ddltlon.l utilities most
desired by users. 35 Of 4OtraCk. 1 or 2
dri'IU.

·Zaro out all unallocated sectors.
·Zero out all killed directory antrles.
·Hash code displayed upon ent...lng
anylllespec.
·Instantly kill lormat, copy, basic
and all systsm Illes except boot.nd
dlr.
• PUAE.ZZAP reads, modifies snd
writes any sector.
'Ughtnlng last cursor movements In
4 directions whether modify mode or.....
·lnstant toggle between drlYeS.
·Contlnues Metor compare 01 any
two location•.
·Conllnues ....rch IOf the occur·
rence 01 any bYte.
•...utom.tlc single Of multiple dupll·
cation 01 • modilled byte.
·Forward or backward 1 to 9 sectors.t. time »Inst.ntly«.
·Fentastlc. eny to read. Ylsual dis·
play with the relative byte position
dlapl.yeel .nd upd.ted continuously
during any lunctiOn.
.... SUpel" menu.nd mare with easy to
understand cIocumenlitlon.

Shipped within 24 hours on edlskelte
'Of only $12.95. Add $1.00 lor han·
dllng In USA-S3.00 outsid""

....... chlcktlf_1IfllIf~to:
• COMPUTU CONILf.TAN'n •
....11~Ad. ...no

a.-n.y. c.IltomlIi_4O

Venatilc
Information
Manager

'I>H1Io, ... '" boIo,..... _,.10.«1 _ .
..... ~ppl.u,_. _h ....... ,10", I",,, ,n......
' ...... or ,"'~''''''. _.......,.l _or<h' YIM
U" l>O".or ,,,-,,.ne! ". 01..... ' .......ne!
lhe b.", "" .. '" " .. '1>.01 00II'< p.o,- lOf"_.'

~, pI". u.. ,.... '" "",,,'.,nor,•..,••• d ...
ltv ",". YIM 'o,-oR. on _ \'IM
" u .. '0 uw.ne! ,to ,~"I>ol" ·.11 1>0'"
..." ,_ '0 flO'rl H' 04 dOl •
",,,,,., ..,,,,.,0. " _1.. "..,.., "'.
I,.un."",... IIlS-tl)·"'-I. Ilk (or )
d,'" boM'd .." .....

_u, --. ' ..-..._~ -_ ,.., ~......__ .,.....-_.__.,.....---,..----- _,_ ......._-- ,_01_-'_,__-,--,._ .......,"'-_.......... _._u,,_ ......, ..
_.'._ -..l, ,,",_ .._ ...

'''-''-__I "" - ,.-_ .. ' ...., ..

.~-~ ....__.,,---, ......-_ .._...--_ --...-_... _.,.....
w""_"_'•. _"'_

~.
..... ,...-..-,...._---

10. Mon tHfOIl_tION WIl.t(: ... 301

MICROCOSM~.

S~RVEYORS:
We have , fentaatic ped<e8'f fOf the

J1\S.8O! AU 01 the procnnu perform~
culalions 10 fuD double pl'lC'islon ..:<'\I"".
Hen. .... _ 01 the many feetu_:

·~n:u, AN(;U: TllAVERSi: ( oo.odlo ...
~_,"".l_,.., 1Ih'"•__diIlO

'STADtA IIfOIK.:T10S
·1J)oiln;Jl'iAl. TlllA."CU: SOl.UTlO1o--S
','III,UME BY A,'[MCt: t..·;oAJlt:A
·UIIClJl....1l ct:ll\'f: SOl.lrrtONS
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• A (II .... PlO\II~ to n'I,l~t YQUf IIlS·W ...,..
monrlor 581....5. bllckboi'd lor tlll,nSltllC\(lI

• A OoS(ll,ly D<agr~ lOr ucn IU$OIl!<l PI_
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APPLICATION

An M.Do's bookkeeping system.

Doctor Your Records
Wilbur A. Mu.hllg, M.D.
726 N. 91 PI.za,'305
Omah., HE 68114

When I WI' practicing medl.
cine, my secretary kepi.

"daybook," anlefll'g each ~y.

ment made by. p.tlent, .ddlng
tot.ls lor the day, the month
and, finally, the ye.r,

When I left private practice, I
eonUnued the same general

method 01 keeping Illck 01 In
come checks, b1.l1 my usual
pr,cUee was to leI the .rllh~

tic go until the end of the year
when my lax was due. AI this
lime 101,lIng my Income was I

father dlacour.glng lob. but
Ideally suited 10' computer.

This bookkeeping program
should be 01 Interest to anyone
owning • lew stock. and bon<b.
It W.8 wrillen with the rellred
perllOn In mind, and therefore in
clude. Social security Income.
and annully payments.

The program, which handles
up to 35 entries a month, ac
cepts elghl types of entries:
earned Income, dividends, In·

IMut, Innulty lunda, lax,free In·
IMeat, Social security, lIIe In
surance dlYldends, and mlscel·
laneous llems. The Ilrst four are
tuable, the ned three untlll'
able and the l.sI Is for your
records onty.

The program Is written in Lev·
eI II BASIC lor a TRS-aOwlth 32K
and a single disk drive. But It
can be easily modtlled to UN a
casNtle. The printer has • line
length 0161 cMr.ctMs, but c.n
be comprused to lit Inlo 40 col·
umns. Though the program can
be used without a printer, much
of Its benelltls lost.

,
TO END FILE ENTAIE$. l"!'PE lie

Flrll Steps

Choose MAKE A FILE ENTRY
(number three In Table 1) when
first using the program. Enler
the dlly, tha month lind the
source of the Income; choose
the type 01 enlry, the amount
(Table 2),'!ld press enter.

When you have finished mall.·
ing your entries, save them to
disk using the lirat menu option
and the dlak option-SAVE
MONTH'S FILE TO DISK (one In
Table 1). Belore adding mora en
trIes, Io.d Ihe previous ones
with disk option two.

You can use menu options

WHAT 00 YOU WANT TO 00't

, _ DISK CJoI>£AATlOHS

2-COMPVTATlOHS
3_MAII£ A FILE ~TI'IY

4_CORRECT AN ENTI'lY
5_ DELETE,," ENTRY
a-SEE A PRINTOUT Of'! VIDEO
1_1Ul1l.E A KAROCJ:If"V
a_LEAVE nlE I'l'lOGRot.IlI

"""",,_.
WH.toT DO YOU WANT TO 00't

, _ SAVE 1IIOf(Ol'S FILE TO DISK
2- LOAD~ FILE FAOIlI OISK
3-SAVE Yu.Al.Y TOT-'l.S TO CATE
4-LOAD YEARLY TOT-'l.S
5_RETURN TO MENU

_L

r.ble f

182 • 80 Microcomputing, s.ptem~r 1980

CAY OF MONTH? 5

SOURCE OF INCOME lNOT OYE" 24 SPM:ESI
?AT&T
WHAT ll'PE OF ENTI'IY7
I_EARNED INCOME 5_T,u FREE INTEREST
2_0IYlOEND I-SQCI"L SECUAlll'
3_INTEREST ?_LlFE INS!JAANCE D1YIO(NO
'_ANNUITY I-MISCELLANEOUS ITEM

CHOOSE12

, DATE 5 AT & T DIVIDEND $ J.l5.17

IF THE AIlOYE IS INCORRECT. TYPE I. IF THE PART THEN DISPLAYED ISCOA.
RECT. ""ESS ENTEA. OTHERWISE ll'PE THE COfffiECTIOt'l.

NOTE. IF THE ERROR IS IN THE ll'PE OF INCOME. DELETE THE WHOLE ITEM
AHD REENTER.

IF THE A80YE IS COflRECT. ll'PE 2 TO GO Of'!1_

rable2



ProtJr-m Lilting

1 UII ,U._AL IIilClMC I.E:DGU ,ac:lCMII
1 UlI "I~J: .... 1lU1l1.1G. 11.0••
1 UIiI 11' M. n 'L...U.. APT. 115.
4 UII ()ILUl.l•• U1U
II UJII • OCT. 1111.
Il CLI
I J 'J:IIn", PI I In" ,"IIIT, "111'1', 'J:IIIt, "111'1', 'J:I.,.
15 'J:IIITT.... llJ'·11ICOIIC L.cDGat PlIOCao\II' ,PlI"', "IIIT,"'III,
11 IMPUT '00 TOIl III"'" 11II1TltlJCT10IIS FeNt USI: 1I/1II,·,n
)I IF U-·T· (;O'I'l) 4'"
41 CLE.\II. 5.. ,DI:fWl., t.D,I ..... T.C.L.C.F •••O'DUIln' •• J,.,
•• l.I.'"I_1
U DEFSTJI S,III,Y.T.U
5. Dill S( )51. Ell51 .01« n) .DIl51.1 (25) .... ( 251 ,1'1251.10125'
.1.(15).C 1251, F' J5 I .a!l51.11 I U)
H DAT'" JA.tl.Fr•• IlU. ...." •• Ilo\T • .IUIl.JUL.IU.oc. nF.ot'T .NOY.DOC

H ,Oft Hoi TO 1l,.tAD IIIIN),MUt
SS (LS, P.I ~T, "IItt, "lItl', "lifT
n IIIPUT'TLU! IX nilS RtPOIIT II'''I·,TI
n "IIOT,U",,"HUIIJ:U IX nilS N»T1I (I TO U)·,N
In CLS, ,alltt
I II '.11•..,.·l1li....' 00 TOIl """" TO DO?

I-DIU o.UA'IOIl.
2-caflPuT...TIOIIIS·

lU 'Uin" J- I: ... FlU IIIITltT
4~CT D'T'IT
5-o1tL['T1: "..,.T
6-sn ... "'IA"TOU'T 011 VIDEO'

IIJ '"lln" 1-""11: ... lIMO COPl'
.·I.I:...VC ,",f: F.ocv.A·

116 "1 lOT, IlfP\IT'CII;lQR:' ,J
12. OM J (;O'I'l) 2••• 1262.6••••••• I •••• 12J5.1 •••• 16••
2.. CU"'llIt,'.llIt''''IJ:T,'.IIIT,''J:IItT·."" 00 TOIl v"'"'
ro ~,

l·s.o.Yf: **,M'$ 'IU: TO DIU
J-LA».D IfC*1'M" FILl: F_ DIU
l-SAV! TI;A,IILT TOT...LS TO D...Tt·

211 PJ:I"'''' 6·1.00\0 TEMU TDT"'UI
5-lI:""'. TO IU:MU'

221 PJ:IHT,IM""T·CltOOSE·,J
2lt 011 J GOTO 141,)1'.2".141.215
U5 GOTOltt
241 IF SU,.·· "'!III "11tT·'11.1: PlP'TT.·,IMF\1T· ...U. DlT!
J:·,II,GOlO211
261 0'1t!'l·0·.1.1I1MI
2H '.llfT·SAVrJIIC: ~LT Flt..I: 'to 015•••••• •
2n '.1""11.'1
251 t" X-l TO "·1
255 '1l1.,.U. tlllI ,PIli ItTII •a, 0#11 ..1 , I: I' I , 01111,11"1,"'1"', T'
'I,Clll.n"I,C'''1
K'IlI:JlT,~

2'5 '1l1.,.,ra.UfT·IfC*TIILr FILE SAVell 1'0 Dlu·,re. I_I TO
5••• N!aT,(;O'I'l) I"
n. (II a.otI (;O'I'l) III'
III 01'Ql·1· ...1OI111
215 1III1'VT1l.Pl
2.. FOlI X"I TO '1·1
215 IlruTH.tl.I,IIIPUTI1.'.DAUU. tl'I.DI"I.lll) .MIlI.,.1
'I.Clll.n'I.CI'1
217 ","ttl"IXI
2n MUT,Ct.Oa
2t1 FOlI 1001 1'0 '1·1 ,LI'I_IIX' .Dlll 0) IX) .... IXI ,.II'_T('I'
101'1 .Flal 0( (II ,MUT
295 '1lItlf,PJ:IIIT'IlOll,",LT FiLl 1.Oo\l)1l).·"IMI'!JT· 'U111
EIfTU' ,U, GO'l'D I"
21t IF u_. MIll 05-' MIll IS_' AtltI AS_' MIll TI-' MIll 101_
• AlII) F6-' AlID CS-' TIlell IMP\JT'FlLE aim. ,u.s EIITEIl
.·,U,GOT02IU
U. VI-IIIRIHI,O'D1·O',2.YI
115 ,Utlf"UIlt'SAYIJIIC: TUJ:U T'O'I'...UI TO 01 ..... '
22. ,.1..,.U.U'OI'll' .... ,TI,CI'FI.CLOItn. COTO I"
1., 011 ~ cotO U ..
151 VS_IIIII1·ll.U
15S OPDl"I".l.VS
U ••1l11lt',,.IItT·LC».DIK !'UJ:L!' '10'1'........... "
n. I.PIn.2.a.DI.1I...... TI."'.",ct.ClCl
lit COTO I"
5 U J:DI • 1'0 Mill ... FILE DI'TJ:T
, •• CLS"alllT"a'ItT,"11It'
tt2 rw: , " PI 1'0 5.
'1' CLS"IlIItT,'J:III'T,'1l11tT
'12 ,alllTX
,n ,alllt',"III'T·1'O ..D FILl arnus. "" U'
615 PlIII'I'''F D.IoI'1 U ••111tT 0#1(11,' "
n. IIPln·D.IoT Of' M*TII',DAI"
U2 IF DIllll.U TW" 'I_J,Gl7!'O U.
n. It sltlo" '1I1IlTIl.,,· "
U' Plllf'F,'IlIIlt"SOUICI OF IIICOIl.I lllO!' 0VI1l 24 'I'l\CElIII',
INPUT 511)
'45 I' I.EIIISI"'1 ) 24 "11fT''I'OO LOllC. niT ACAIIII,',GOTOi..
U' '.IIIT·VII ...T "PI IX I:IITIU
l-EAJ:MtD IIICOIl.I 5·'.... F.n IIITUUT

2·DIVIDDIO '-JQCIAL RCUIlIT'T
J-'IITEJEST 1-LIFl 'IIIrollAltC! DIVIDEND
, •.....,," I-IIISCl:1.LAlItQUI ltD!
162 011~ GOTO It••
'n ralllT,III'VT·ClIOOlt·"n. (II • cotO U".'J".61".U".65",U",""."",n n.s,"IIIt',Pllltl'
'" 'UIIT,'IlIIfTX,' DATt',DA(I',' "'1." •
"1 I' lill" Hnrt'CAaIOCD IIICDflI: ".,,,,I_IIIC;·UIO.
1I,"',lll'
6'2 IF 01">' ,.un"DIVIDeIlD ·,,'.'IfTUIiI..·UII .... I.
',0111,n I' 11'1>' '.IIIT·IItTUUT ·,,'.IOfTUSIK·UIt .... I'
'1111)
I,. IF Al.I>' ,1I1tT'AlDIUI" ·',raIIfTUliIJIIC:·ufl.II ... •
,"'Ill
"5 "1'111" PJIIrt'TAll FUt II1tP.EST '"PJ:IIIT1ISIIIC'1
.11.11 •• ,' ,"tl
'" IF Clll.!>' PJIJ:T'8OCIo\L SECUIII!'T ',,'lIlF1'USlllG'$1I
" ..... ·'Clll"1 IF 'III" FalllT'LlFt IM5. DIY. '"FIlIIlT1JIIIIC'UII
,II.II·,FUO
U' IF Cll) .. "11IT·IIIS(, DEPOSIT ·',PlI"UliIJIIC:·$III.
II."·,CIII

1.. 'MlIIT,'RIItT'1F 'I"It UOIIt IS IlICOJ:J:I:tT. !'TPI: I. IF
,",t ,....,. TIIEl1 DlSf1.-'TIl)·
115 'UIfT'U COU«T. PlUS DlTD. OTlItllll15E T'T" TIlE C
OUlCTIOIl .•
111 "1l11tT,FJ:IItT·IOTI:. It TIl. tJ:llOI IS III ,",I: TTPI: Of' III
COllI'. OEI.ETI: TIll: 1lI'IOl..'
1,. FIlIItT·ITDI.uID IlIDlTbI.·
JIf J:DI • IIM;.'l;RI "PC • ..- CAli C...USt cmt'UliICli IF ~
Du.l:nD '
111 '1lIllT,IMI'VT'I' TIIt...-.: IS CC*.IItt'T. TTrt: 2 TO co 0
M',l
n. IF 1_1 coro U.
H. 'F U>2 GO'l'D Jit
14' ....JT'GO'l'DI ..
JIf IlEIt • usn SM!: CDU.lCTIOtl setTIOII AS PlI.E DlTIlT
.tt CLS,'UIIT,'IlIJ:T.PJ:IItT,PlIIIT
.11 ,.11IT·lIIIICII IIUIIlID DO TOO VI5M 'to COIUIICT'
115 ,.rn.rllllT" II TO IltT\lllll TO MellUI

·"IIIII'VT I
'11 It ••• GO'l'D III
n. '011 1.-1 TO PI·IU' "I_I GO'I'O U'U. IIUT
n'COT01..
If' '!II • Dtl.ETI:$ I"TIIT ~D ItIIUlI8lJs •
lU••lllllT·IIItICII lIIJ..at 110 TOO VAIIT TO D~I.t.T1l1·

Iff2 "UItT' 1'1"0 Iln'UJ:M TO IICIIUI '"IM',n
1"5 It I"' cotOlI'
1t1l 0,1,(1.1_.,51.11"'- ,lllI ",DlSl"" I (11".,,I,(al .',TII.I"
,Cltl_" Fill •• ,CU,_.,I.III"',.lllo'
1.21 FOlI 1.101 TO '1 ,DAU-l 1"0.0.1.1 ,SII·II.ltJI ,tl.-I,"t
lSI '011-11001.1 .111-11"111' ' ... 1.-11 .... 111 ,"I·ll"TIII ,C'"
·11-<:(1I ,FI"·II.FII',CII.-II<I'1 ,LI"·II_LUI ....-I'.'!I,
U25 IlI:lT
IU' PI_.l·1
I,.. PlIIIT,Pl111T'D!ftT Da.ETtD.""aa 101 TO l",lItlT:CO
1'0 III
U .. CLS'.IlIIlTT.... (I"·11ilClMC LEDCtII Fe. ',_lltl,' ',n"
un
UU '1l11tT'1i OIlT SOU.CI: or IJIC(IfI! '1'......... 1

lClJ:T......
1221 PlIItT ST1l11lG115t,4U'IETIIIII
1225 COSIIIl un "PI 0 ...I.LOWS ItPIlIItTIIIC or MU,1l111C 011"'.' ...Ct OF Y1DlO •
lB. FOIl I • 1 TO '1·1
un IF J(/II-'IITII./III Pl11fT,INPuT"'RESS EN't:l TO COII'I'I
IIUE·,U,CL$,'IlIIlt,GOIUI 1211
Uti IF a(II_' '1I11T USI..·" II ,

, 1I1I.".,,·,l,DAlll,'(II,LI.1
125. IF Llll" Plln \1$1""'"'' ,

, "' •• ".,," , .. ,Ml'I,SII.I,I(I)
lIn IIJ:lT,FlIlIfT,IMPIn'DlTD I TO ,,",--M 'to '-:IIU. 2 TO I
n TUJ:Lr TOr"'U.·,l,1F I_I GOtI;I II' ILSt 127'
1262 CLS, ,.Utl', PlIIIT, Pal ItT, "'1111""'1: 'OLLOWI': COI.....,'I'IES

IllCOIIt TOrAU rw: 'nil:~ #oIID rw:'
nn '111ff',",E nAIl. TIlt M*TII's _10 &lIOCIl.{l IE CtIII
PI.ETI:, !'(II1l FIlIIfTO'
1214 '1)1I'I'·.t!AIIT • .urtl TIlt ftJI:LT l'O'f...1.S UIP!l'T"OII DIU

NFOlII: COIITllIUI.... •

un 'UJ:T,"IItT'Tl) 1lC'n*. 'to "U. "PI 1. "1"0 COIITllIU.
Min ftl COtPll't""1011,'
un '1I11t"fTn 2.·,ra.III1',llPUT 1
un IF 101 coro III
nil IF 1()2 COTO uu
12" C<*I. 1...
un CLS
12.. ,lIl1t'· tOT... t.t Faa ',IIIIU,' ',TI,' _,.

T..... '1'0 DATt"
I2U,UJrI'
1215 ..11fT·TOT...L EAA"'D IMCOlII: ',"lIl1'nJlll""""
... tt •. tI "" ·'I'I'.ES --_.
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.211 PIl.IIlT·11 TO ....V.. IT TO tlllI. lIE.,.. GC'I' 1'DUIt "I~'"

Ell 1u.D'T. IP "'IS'
I~U ,.11IT·UstlL" III LOllS tw TIlE PflOG..... AIfI)/OII ~L
T PILE. III!:LQAD'
12). '1t1ll!'·T'lfEII. TIII:II Wit DIU OI'TII:* II TO I.OI'oD nlE T
.....LT 1'O'I'AL PILI'
12)~ PIl.IJIT-1lIID IIE.U 01'1'1011 12 'all COIlP\ITATIOll!l. AT T'lfl
S TIllE. nil IIIlS11LTS'
1261 P.I"-""I tl ClltcttD 011 VIDIIO CIII:IlU OPT 1011 "I 011
.AaII COPT 1UUl,'
un '1t1li't'IOPTIDII Ill. 1'111 TEAJtLl TOT... L SIOULO lit SAV
ED TO 015. upon'
'21' PItI""'·LUVIIIG TilE PIlOGIlAII."
I2Jt PJIIo"I'
nit PIl.IIIT·" IT IS DESIItASl,1 TO lEa ... SlT or rlUS Qf

... SICOIID DISI·
Il~1 ",IfT'POII UlCIU'.·
4Jll PRIIlT,"11i'T'11 llDlnt1' TO TIlE PflOG....lI. IP NEIDt:D,
IS AT LIIIt I ... •
nil PIlNT,lIIPUT·PIIESS D1TU·,U,CUi,C01'D II
un 1110
61" IlEl'! • CLASSI" IIICOftE 0\110 scp...,,,n IIITO TAlIIAllLf:. L
Ul.
AIID _TA....BLE. llll) •
un Ir EI.I<)' PJI"'" Ie.),
61U '1I11lT,IIIPUT'MOUNT OP I:MIIED IIfC000E·,ECI)
6111 LCIlI • £l.1 JCOTO U •
,~n If DlIllO' PIIINT DClll,
UU Pllllo"',IIIPIlT·A*lllNT or DIVIDEND',Dl"
U1I LIIl) * 01.1 ,GOTO U'
n .. I' IlIlIO. PUIfT lilli,
6)U PRINT,IIIPUT'NIOUNT or l""EIlEST',I(1l1
'J1I Lell) • U.l,OOTO U'
"" If "'l1l)O' PIIIIIT 1ll1l1,
IIU PRIIlT,INPUT'NIOUIfT OP ,,"MOI,.,.",AC.I
u~. LUI .... U) ,GO'fO UI
,)tI IP TIIlIO. P.lIfT TC.',
')1. PRlIlT,IIIPUT'NIOUIfT or TA. 'lit! INTUtsT',TIIlI
')~. 1l1111-Te.l,GOTO UI
U" If CC.l<" PIIIIIT coo,
'611 PRINT"IIPUT'AIloDUIIT or lIOCl"'L SECIJltITY',CIII
U2I 1I110_CI.),GO!'O U'
nn If '!I.IO' PIlINT PC.II
611' PIl.IIlT',IIIPUT·MOUNT or LIPt III5IJlENCI: DIVIDEND·;,C.
>
612. llll_PCll,GO!'O U'
un IP elI.IO' PIl.I~'TCtll,

'III PUIIT,IIIPlIT'MOU" Of' 'USClLLANEOUS lTEll·,CC.1
"2' II(.'_C(I.I,GO!'O , ..
lin lDl • C<*P\tT"'TIOIIS •
, ..s rOIl .'1 TO Pl·1
In. tTooCT'£I.l,lI'!'oll'T.DC.l, IT.IT'II'I ' ...T....T."'l.)
112. n.T!"Ttl.l,CT'-CT'OC.l ,''''''''.P(1.1
liB nIT
111. Uii_U.ET,OI_DS.rn'Is-IS.IT'IlS.IlS ....T
1111 ~.TS.t'T'C$oC$oGT,'S-PS.PT

11). U_U.DS.IS.U
116. lS.TS.c.s.rs
1111 O-LS'1lS
lfn IIIT\t1tI;:

12,. PIIIIlT·TOT... L DIVIDDiDS ·"nllf!'U'IIIC·St.
..................... ·,DT.D'
Il.. PUIlT'TOTAL I,"UUT '"PIlIIITtI'IIlC'SHII."'." 1I ·"T.ll
UII '1l.IIlT·TOTAL ,,"MUITY PUIIDS ·"PUInVIJIIC· ...
....... 11 , ·, T.AlII
IH. PIIINT'TOT"L T.u 'IIU IIlTElltsT • "PUIfTlJ5UIC·S.'
....... 11 SUfI.'fI."·,'lT."
1)). PIlIll!"5OCIAL Sl:C~ITY ·"PIl.IIftVIINC·SII
".ff'." .. lff ....... ·'CT.CS
un PIII,.,.·TOT"L Lin IllS. DIV. '"PUIfI'1J5INC'S"
.'."'." ·,'T.PI
In~ nUIT'US.·U"'."'.If·
U" 'll.l,.,.·101AL T.uAN.l llICOIIE TO D...n: ·"nlll
T\tllllCUl,U
Ul. ,1l.1,.,.·TOfAL .-TA•• llICOIIE TO DAft '"PUII
1'\0'1 IlIGUI, U
un nlll!'·TOf...L IIICOIIE TO DAn: ·"PIl.III
TulIi IIIGUI,0
In. pll.nlT, UIPI,IT'PIlUS arru TO ctWT'IOUI:' ,U,COTO 1..
In. cu,nlll!',pll.lII!"'Il.IJ1T,PIl.IJIT,PIlIIfT,nIJIT·IP TOOIl. PIl
I JlTtIl 1111' T Il.u.DT. DlTU I TO tteT\IIllI TO IIIEIIU.·
UU nIJIT,UIPlIT' DTlIt..-ISE arTU 2.',1,1, I_I

GO!'O "'un CUi'LPIl.IJITT.... CHI·IIICOIIE U:OCUI P1* ·,IIIIl.I,· .,1$,
LPIl.IJIT··
Itll LPUJITT....IItI· .. DAT SQUIl.Ct or IIICOIIE
T.uAlloLt .-T.u.'
1421 LPIl.IJITT....11t1 S'U.I"'UI.UI
IU' Potl ._1 TO PI-I
III' IP Il.lll.' LPIl.IJlTTA'U'1 lISllIC· .... ,

, 1I ·'.'DAUI'S'."LC.1
It~. IP LC.,.' L'UJITT Utl UliI,,'II" ,

\ Silt." ."·ll,""CllllI.' ,.CI}
It.. IIf,lT'L'.IJITT.... lltl STlIIICICH.UI,LnIJIT"
14" LnIJITTAtlltl' TOTIlU Potl ·,111111,· ·,u,·
~ Tr:M TO DATI:'
un L'.IJIT··
ItU L'Il.IJITT lltl·TOfAL r:M.D llICOIIl: • "L"'IJIT
T....U.,UIIIIIC· "... S"".' ff. ,,', IT.ES
II" L'.,JITT lltl·TO'I'AL DIVIDEIIDI '"L'lIJIT
TA'lltlUlIIIC·II"'. II'." It .... Iff •••• ,DT.DlIi
1).. LtlIJITT.... lltl·1'07AL 11lT~ ·"L'lIllT
TA.CItIUlI ..·.Ilt1.It,." 1II1'.'If.' ", IT. IS
Ult L'IIIJ1TTA'lItl·101AL ""'MUITY "'.011 '"LPUJIT
TAtC UlUllI ..• tlf." II ft •• Iff.' ,. ,AT.#05
U2. L,.IJITT IUI·TOfAL TAlII 'IIU IIlTUUT ·"L,.jllT
TA'IItIUSIIIC' fllIl.IIf." $1111.111.'" ,Tr.Ts
IU' L'IIJlTTA'lltl'SOCUL lIZCUIlITr ','1."1"
,.....CItIUIlIlC· ...... ".... 'tllf .11, •••• ,CiT.ll5
nu LPlllllnA'Cltl·1'O'I'AJ. LIrE IllS. DIV. '"LPIlIIfT
T.... UtlUIIIIC·S"", II.... I"'., .II.II":'T. rs
IHS UI.· ... II •• II.II·
nn LPIII""
un L'UJITT.... IUI·1'O'I'''l. T.uAlLE IIlCQItE TO DATE
·"L"IIrTTA'IIJIUSIICU.,LlI

Ult L,.IIrTT.... IUI·1'O'I'AL "TIlJl. IlICOIIt TO DIlTE
'" LnIJITTA'( UlUSIICUS,1S

I).. LnlllrT.... Cltl·f'DTA.L C/ICOfIE TO D...TI:
" ,LPlUJlTTA'CIJIUSIICUI,O

l)U Pili", IIIPlIT' 'lUS DlTtIl TO COIITIMUt': %1 ,CO'I'OlI'
In. CLI, PlIIIITJ Pll", PIIIIT, PItIIlT, PII,.,., PIIIIIT, PIl.INT, I~PU
T'II"'VE TOO S.WED PILlS TO DIU (I/III',IS
161' IP IS*'II' COTO 1••
U2I n"n-,'IIIIlT·OII:. 50 LONCI',EIID
IJ" '1I111T,IIIPUT'ttlTltl EIl,tOl. PlEBS ENTEIl. AI«l TlIY ...CAl
II.",U,COTO US
I'" PltllfT,IIIPUT'1fO PILE 011 DISl. PlESS DlTtIl.·,U,GO'!'
01 ..
.... CU,PItIIlT,PItIIfT
1.1. PltllfT' PEIlSON"'L llICOIIE !.EDGER·,P
,,~

412. PIIIIlT'11 DISIl PlLts Mr. NIlIII:D "'lIT{III...TIC...LU, Tilt
IIOIlTIlLI PILES Mr.'
In. PIIIIlT·JAN. '£1. nco Tilt n;MU 1'O'I'''L PlLtS AIlE J
"'NIJJt, 'tllt1t,'
.... PRIIlT·ETC •• ,\liD IlCCUIlULilTE nlE FIGURES PDR THE JtA
II TO D"TE.·
un PRINT
Inl PIIINT'11 MIlE DlT'IlIU rOIl THE 1'IOftTIt. I ...VE TO DISIl

WITII DIU 01'1'1011'
'I .. PlIIfT·'I .•tPOIlE ADOIIfC DlTtlU rOl T1It SAIll': _T
II. UII DISI OI'TIDN'
'II' '1t11lT'U TO LOAD TIlE PREVIOU' UilT1tIES.·
'Ilt 'llllT, IIIPUT' '1lU' arrEll', IS ,CU, 'lllfT, Pl"'''', PRI~'"
'11' Pili"'}) utfDEIl ,.,.PU or lIICOIIE. TIlE fllST P1:IIIt ME

TAlIIIlIllor.. TIlE l,.A5T'

'15' '1I111T'POUl ~AVJll.E AND .... t 50 RECOlDf:Il " THE P
1I()(;tt.AII ••

'In '1I11fT'IlISCI:LIJ,NtOOS TYI'U SIOUUl IIICLIJIIE SllCII THII'
CS U LQAII'
Itlt PUII!'·U,ATlltllT5. CI'TS. IEnJlIIll. nco Il1SCELLAN£
OUS ITEIIS AllIE M)T'
Itn PlIIlT·1'O'I'M.UI UITO IIC*'T.uAlLE IllCOIIt SIIICE TIll:! DO
11''1' U:PIlESUT'
ItU 'llllT·IIIIXRiIE.·,PIlIIfT
12.. 'ltl"'" III:IIU CtOlClS I. ) .\lID , IlAT Ilt USEO DUJtIIl
G 'u:r.......TI<* ~.
1211 '1I1"·...,..LT PILU.·
1221 'Ill", IIIPlIT'nuS arfO*, IS,CLlI
I2U PItIIfT,'IIUIT*SI ""'Ell A _TIlLY PILE III COIIPLE":'E. U
sr DIU O"'IDII'
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lour (CORRECT AN ENTAV),llve
(DELETE AN ENTR'fI.or sill (SEE
A PRINTOUT ON VIDEO) at .ny.
time while making these enlrles,
Option lour 15 also useful lor
eheck1no the Income type yoy
haye chosen. since It Is not
printed by either lne video or
hard copy printOYlS,

Alter the month's enl,ies are
on disk. disk optoon four loads
the yNrly totall 110m lhe pie

viou. lTlO4'llh. Menu option two
lotals each Iype oj lncomll lor
lhe month .nd lhe yea' .nd
dlspl.ys lhe rll$lJllt. 'fOY un
UM (I,sIl oplion Ihre-IO sa.... the
lottll, menu optior't sil for a
complele videO pnntout. and
5e'o'efllor hard 00Cl'Y 1_Table 3
lor umplej.

.........
ChatlQll to cauelle data fites

will requife aUeratlons between
lines 240 lind 370, SequenUal
disk liles, wl'licl'I lie used, are
Quile simil~, to cassette hies,
lind use 01 the Level It Basic
Rellllenee Manual should make
Ihis change simple.

Tallable llems un be el'langed
to nontallable or vice versa In
lines 7000-7070 anCI6099-6820.

NOle Chatl.( "nd At:) collect lhe
tallable lind nontaxable items
lor prlntlng in columns. Refer to

the list 01 variables (Tllble "'1.5
necessary.

Miscell.neous entries m·
elude loan ,epaymenls.'elunds.
and lTIOf"llly "om the sale of
Slocks and bonets. The proglamdonn' handle capltat gllins be
e.uw 01 " .." speeial require
mIlllII, btll you can lype lhe dala
on the back of lhe monthly......



Games from BIG FIVE wUl
turn your computer into a

SUPER 10VAe

TRS-80
HOME ARCADE

IETEOR IISSIOle BAWl 11'ISIOle

~ ASTEROIOS have invaded the
QaIaxy! yOU' miuion is to deltroy \hem
WId the alien .aue.,. belofe they de
llroy your Out • J 1op ..1ing 11'1",.1

'14.15 III LnoII "II

1lle second Big Bang has OCQ.ned
WId the galaxy is~ of Iny meteors
IIfICI asteroids. can you SUNiYe 10 dock
you' ship with the space statJonT

...., Ulltoll,,11

The MWeSlllflCl moI11II1l~hvadefs'
type game yel! Smooth sound etl'ects.
sharp lJ'8d'liCs. and 1hII~~ alien
from Supw Nov.combine 10 makethis
OU' 1M'ies1 TRS-80 game!

....15 .11111011 "II

BIG FIVE SOFTWARE CO.
P.O. Box 9078-185. Van Nuys. CA 91409

...~ 0 Il1flO tIJ &lIHOlJ,IIf' JirIII<oo'W
ms40 iI.__OIl...." CCIfl>
_"'--'-"'Y~I ... ""-__ ll00""...-..c.... .. _1l'Io
10"10_ .... 1-0-. ,., .... I3otOO
0Mlet _

TRS-SO's
DISCOUNTS of 10~~. 15% and More

available.

WE PAY Domestic U .P.S. shipping and
insurance on minimum orders.

NO TAXES are collected on out-a'-stote
shipments.

TOll FREE Order Number 800/531·7466.

OPEN 8:00 a.m. 106:00 p.m., Centro I
Time. Monday through Friday:
9:00 a.m. to 6:00 p.m., Saturday.

Pan American Electronics
Incorporated

A !ladleIIIaek
1117 CONWAY MISSION. TEXAS 78572

__ TOLL FREE ORDER NUMBER 800/531-7466 ~

TEXAS AND PRINCIPAL TELEPHONE NUMBER 512/581·2765 ~

...-.-s.rwc-__m 80 M'CfGCompul,tlg. S.plember J!iI8O • 165



NEW FROM ........ ....~
8O-SHROUD

Disk Based
Word Processor

7""

~,,;lO'

4441 West For"Bt Ave.

Ve<"COUVl'r'. B.C.

VSR 4HS

Av8llBOle I'\Ir;MII

Mailing List Option

•'- -

INVAOERS+...ith -..cJ _2OOt-olCl SI9.95 _2001.1 IDlU4 95

PINBALL~ IOU"" _2051 I I (CI St. 95 _2OSt 221012095

CYLON RAIDER... _200104 to S7 95

MEAN CHECKERS MACHINE -B. l...c. Mel<!u.
_20012] 10 Sl9 95

_200122101 U. 9!>

CALCS - "d<I••nlhm.tlC m.n.ll<lt.t..... to ........ ,.pott•.
. _201301 lot S24 9~

MICROLINE-BO PRINTEFI- By O~'''.t. Ot.ogn." ••tM<:,.lty
lot If\I TflS.8O. th" pnnl.' ....PCl<HII "". fAS-aO ll'.phe.. ul'Pt"'-'"<
n ••. 1OfTw......IICttbIl4Ol8OJ1]2 colum..... po~t..d. .011_. ..,
IVpong IMIPif. A.I.I QUO.I ."" poonable.. _ 100002 5699
fRACTOA lu.. 101' otOWI. lorm" .100001 5110

CORVUS TEN MEGABYTE DISK DRIVE- Imag,n. 95
~1f1C1<dtovu all 0" I.....t one'" M•• hi••••1< 1,IOOt ("''''1:1''''''11.1195
""tcl<>flll'l ••••• ,tc_.. tnclud.. fASOOS-,ompat'bl. DOS.

..... .•• _IOSOOO In,11 loIl-"" I.., pncet

THE CONSTELLATION - By C E.ch C aI.lltt......1I0Io<.
~tO 8 fAS-BO·'I"" 1064 fRS-eo·' " 8 C.....ttU 10."''' uo
to lout e-. c!n"., "mult.,..o..f/v fh. It.nd.'d e-. DOS....PIXI'I' full commun.,."Of' be_un hOIl O<OC..I-O...

. _10501)t Icall tol~I",. lot tl'elj

DUNJONQUEST FANTASIES loom SI9 9S

ANIMATED HANGMAN....fth -..nd _2(1(110510 S9 IS

PIBaSlI add $2.50 lor shipping and handling.
COD add another $1.25 plus 25% deposit balance
certified check Of cash. ..-.I •

In Mic:h9n 1313) 52S.6200 • Source:TCF541 ~

now you can"':"
RAIS

and tilt your ....
more ,.,.~ ~S'

IVV N~"~
,''OV &I I' -<.+~ t-~O

" ,;,0 ~O ""1J~>l-~O t-c,~~
-l~~;O~-<.~~~ .",.'

.~ \~ ..""'"+..... r;F llver-gray
'V .r;,'J, glass module

.,;t>*lP fils under the
"80" monitor.

$22.50 + S2 00 Y,'pplng and
handling with cheCk or money

order. NYS lesldents add 7'/. lax.

SYRACUSE R&D CENTER
Box '25, DeWitt, N.Y. 13214

"out 10th y• .,'" R&D' .. )!II

LEVEL IV PRODUCTS INC., Dept 1D9
32238 SCHOOLCRAFT. SUITE f4 .. 1~

LNONIA. MICHIGAN 48150
1(900)521-3305 •

BASIC COMPILER - tty Me"'lOft. Dn>aIopYOUOIl'Ot'.m on 0...1<
BASIC. til... compol. "I..,~ to 30 t.lOOt. 11\1 _ad!

••.•.•...... _20120f 101 Sl95

NEWOO8-1O - tty~M. M,. driYft. ch.... comma_.•"t.a""M1
o...~ BASte. SUPEl'llAP In ....chin. t.",W\J4l. adito.'....mbl.'.
""nt., ,pooling. .t<:. Eof.lI.nl doCum.nt.tion.

.....••...•.......•..••. _201007101 S149.9S

NEWOOS-n. II fASOOS -"_200 ful..and.nhaN:......ts.
]$ 1f1C~.... _201002101 S.9.9S
-o"KI< _20101)110lUll.95
77 trK~ ..•. _ 201005 IOIS59.95

NEWOOS+-s.-n... NEWDOS. but ,""Iude........ "'''''IMn.,OI.
uuh"., 'uch •• SUPERZAp.•Cl'to./....mOIl•.• IC.

l5 I'.C~. .• _201004 lot S99.95
-0 It.ck ..... _20101)] 101 S t 10
771tlCk .•.• _201006101$110.

AID8-3 - By Mila TtcJw>olot.... In ..... O()OI'I..... "'. bell oeMS 101'
"'. monI\'. In IKl_ .... " on """ofI'",.. s..t.tlM bpe..-al •• _M
It bou "'_ opt••_. 0" """".pIt conchloon. M,,1t>-
"'" aon .. .....,,,-tenv-9t .....tad I fH1I. MAf'S.] l_h.oClotlll
t.U vou ge...,.t•••pan••n .Unc)afll 01' u ,.h...d loom.t...

.•. _201300 to! 5119.95

mrneFORTH - By M,lI., MIC,oco<nll<ll" S."""... Unc:onv.nuO".1
yllPO....fful th,. I."QUIII. II "CU"'V•• ,nt•••,uv•••n"l..t.

..•...•.......•...•..•...•.. _206000 101 579.95

""~~d> RS 177·/008 (Jl0-95I,o'" Rudio
Sh<KIr) (JI ~qu"I'!Iif"'"mini ~fJ~uk"lu",p.

C~y InUflKf/O<IJ fIr~ f/<''''''' AUO[).'.

CASSETTE. 59.95
Flwldo f",lrNnfl _tid 45 wI~. "I>

ORDER TODAY FROM

- - .. -- - . -- .
__ : .. :0_:.----

AUDEX
SOUND EXPERIMENTER

For TRS-SO lard II, 16K

SUllf "06. 5)7 S. SfQuoi .. O';Vf
W~U P~m Such. Fl ))409 .. 111

Giv~s you complete xcess to !oOUnds,
using multiple indexed routines. lump
to any of them inUJntJy. Each sets up
the paramelers for ;a specific !oOUnd cat·
egory. You input iI few codes-hul the
rnull im~di;atdv. Write lht' crutt'd
sounds into youl own programs. or Idd
them 10 existing software.

Ii PRODUCTS FOR PEOPUWHO CAREABOlITntEIRTRSaO'S
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T,ble 4, V,rl,bles for Lec1fje, PrOfJ"m

MORE FROM MANHATTAN

booted out to BASIC IIlher Ihan
to DOS. II thaI should happen,
the liles can easily be saved by
typing GOTO 100. The protec·
lion, however, wOf1l.s the same
with TRSOOS as with NEWOOS.

In regard 10 disk Space, none
ror my summary data I'las liken

This pfCogr,m consldel's Ille
Insur,nce dividends as nontlll'
'bte income. although they are
actually premium relunds. You
can change this by omilling
• + FS~ Irom line 7060.

Annuity payments can also
be modified to record a second
earned Income by changing the
entry name im lines 660. 694,
1310,1510 and 6410.

The printout is lor live and
one-hall by eighl and one-half·
inch paper at 12 charact8l's per
inch. The printout itsell IS 54
characters wide with a SIYfIn·
Character margin.

You can nallow the printout
by as much as 14 characters by
reducing the Source or Income
heading 'rom 24 to 10 and re
moving lhe same number 01
sp.ces Irom between the per.
centage signs in lines 1440 and
1450. Abbreviate other t8l'ms
such as Total EarlWld Income
(line 1485), and decrease the
lilSt number in STA1NG$l54,45j
(lines 1420 .nd 1460).

To use a 40 column prinler,
oet rid or the margin by rerTlOY·
11'10 TA8(7) atter each LPRINT.

II you decrease the hard copy
widlh and want your video prinl·
out to matCh, make the same

changes In lines 1200 to 1390.

About lhe Progr.m

The progr.m .sks tor the year
and month and automallcally
generates data liles. In any
month but January, Ihe yearly
totallilewlll be rrom the preced·
Ing monlh.

The program will allow you 10

return to the menu il you choose
a wrong number. II you press the
break key and oet Into BASIC,
type GOTO 100 to get back to
the menu without loosing dati
files,

Line 240 saves the originalllle
II you accidentally choose SAVE
MONTH'S FILE TO DISK instead
or LOAD MONTH'S FILE FROM
DISK. Without some such sale
guard the program could Ille a
string 01 zeros and 8l'ase the
original 111e. Une 299 gives a
simUar saleguard lor SAVE
YEARLY TOTALS TO DATE.

An ON ERROR GOTO pr..
vents data loss II you choose
LOAD MONTH'S FILE FROM
DISK when there Is no such lile
or piCk LOAD YEARLY TOTALS.

Using TRSDOS 2.2 or 2.3 In·
stead 01 NEWDOS and without
the ON ERROR proteclion, the
above causes the program to be

~
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~,

",.".,
El ~ET,ES
III ~D1.OS
~I.IT.lS

~ lAT....S
Tnn.TS
GI ~GT.GS
FI ~".FS
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•
e"".112

"
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v...... " .. "...,.
Sl""Il,"""'OI_"
......-"' ....."'11..

o.y"''''''''I''
$l,"'ll,"""'''' "';""""'"E_ 'OCCII>I, """'''''~ I"''', _"'01.'
ON_I. montl'lly ,"'... \'MI1j' 1Ol..
tnl"'"
...'·..."'1
T.. " ' .....,
sac kur'ly
u,., "'_
M_.._II............ ta._I_
T.,......_,"""""'ro"",.
..... """,••_11."..
Too.' """t•• _ """"""'0 "",.T__ ro""..
F"'......tI..
F;lII COWl''''
C<><ml....nd null
Number (>l ,,_ pII,oo """ (9ll '0_""'_1

up more than one !Ilran. Sioce
the program requires nine
grans, the total disk space, in·
cluding the program, lor a year
comes to 32 grans and Iits nice
ly onto one disk. Using hard
copy, the same disk can be used
year alter year.•

TJlbie 3. Incomelec1fjef lor Msr 1979

, , "AA ",,,., , .. ~ $ '~Oll, ,
-~ $ l'l.!iCl

• , ss If>O TO QANII) S ~ •••O, , MAS$ MuT 01'1 • ""• ,
~"~ $ '$OOll, .. NE INY TIllIST $ .n.!l1

• .. ,,~ • ~~

• " (lMAHO N...T·l COIIP , moo.. " MUN' 11'1'1 TIIlIST S ~'O

" " '"'''''' s 'oe,OIl

" " COlI!' 'NC FUND • ~~

" " I\CP& l $~OO.. ~ J"'Po\N FUND , t~,OO

TOTAlSFOII MAlI '91'9

TOT"'L TMAIl<.E INCOME TO D"'TE
TOTAL NON1All. INCOtolE 10 O"'TE
TOTAL INCOtolE TO CATE

APPlICATIONS

(A~(UlA1'1:Mt Il\US m.n your TlS'eo a prInting ClIIcu'uor, or
an f~Cellllnt on·scr~ CalCll~Of Without. print.... Cllaln and
ml~fCl CalCulatlOnS. rTlfmor1fS for answer stor. Of taleul.·
tlOns wltll COI'I'ltants. On'SCf"" or printfd rtvlfW of IOn9 aOCl·
and·SUOtracr optratlOnS. optlOnal dOllar format MPC" S995

CMICX.OC* Il\US 5OI'Yn tFle prOOlrT1l of montl'lly tIaI1k state·
mtI1t reconC1UtlOn, without eumbtrsome tape recOfCH1ftP·
lng. JUSt do yt:NI cntclctlook onee a montn and Itt CntckllOOll
PIuS I'lar'lOIe all tnt OMallS and find tilt fIrers, Me8'1 n.95

CALCULATOI & CMlClCaootl "'US on one COISl«T:f.•·l "4,95

THI LlU..AKIl l'OWf'rful. v~atilt program alloWs e1lTry of
400 0_ Of ltfml. wlm COdeS. In 16K.lISn by CDdt on'S(r~
or to prlot" sorn. provld!os editing Ilf ",try or cOOt. oump
lng, loading lISts. PUll;M1~ Caff9Ol"Y from In In S«oncl'S

MLM·119.!15

OIVlltSlONS

~1II1tl...., 3.0 Plays a Strong g,mf. 900ll trIOl.JllIItllC~lfYIge
In f~Pfft play" P1,ys a fUll r~1at1On game. kff'PS SCorf to
game ana char1gfS nrategy to count" opponent'S play Apro'
gram YOU'l trljoy playing .nst and trylng to tlfaf

MGR'1 11495

U.I'ltTIIITlI It'"' ... Ia<;t iICtIOn ~. rating rnrougn SI'Iarp
turns. SlaIOrnS and narrowing P8'S~. St't a rKOrll lime-or
hIT: • wall ana you,. out Eatn laIIyrlntn ~ spoot and FuU
coursn, wltll tllrH Itvt!'ls 01 sIlll. A f~oatlng tnt of coorOi·
natIOn and 5ll1ll, Hign SOffCl gr..o MLIt·, n9S

1.1.'. LA' 8aseo on ttlt famous Duke unlY«Slt~ e~perlmtnts.

The comput" WlfCt1; symbols at random to dlsplly on tnt
SCrt'fll tor IE S.P, lTlaIs. AAat~les trial muln for lHrect tflfpatlly.
precognition. postcognltlOn. SpfC1al tnn lor ~ognitlOn anct
ttltklflfSis. M.achlne-Iangllagf gr.pIlI0, Mn·, '99S

MANHATTAN SOFTWARE, Inc. ...~
P.O. ItOX 5200 Grand central statton

New 'forlll: oty, New Yorll '0017

$ 000
S 1.1~ 12
S 0.00
S ,1I.Gol
S '¥.l.10
$ '2S030
$ IIU1

YUR TOO... 'E

$ Z,"'."
$ UoI\I01
$ .2$6-13

TMABlf NONT.......

$ 0.00
S 1.)O:J.01
$ 0,00

S 12$61
$ !llI'O

$ ""'0
$ 33'~

SOURCE Of INCOI.OfII DAY

TOT"'l OJINEO IfoIC()ME
TOTA~ OIYIDENOS
TOT"'l tNTEREsT
TOT"'l ...NNUITY FUNDS
TOTAl TAll FREE INTEREST
SOCIAL SECURITY
TOT"'L liFE INS. 01'1

... _ .s.r..c. llt
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UTILITY

A real time waster.

Delay Loop

This listing " considerably- .. u.l """.... 0 ..i'h N ",.1... I<IlIK_t1 stlorter than the li'st one to<..." " ~. 100 a!i- " OIoct........., ...... ;n 0 '1tO'.,..- " u.l the '" """.,.....11'1 ..... '''''11- 00 ,... lft,._.o_lc><Xl;o_ - .. LOO,N- ~ ~ ...... ino ...Ih._in'" -, "- '" 1" ... ,... _"'....,0 ..... 1'1 ......... - " "CO-, ~ ""'" • 1'1.._, " ..,. pgrn 00'" '0 Uo02 - ~ ,-- ~ ""'ootIf_<ll<:r_inlI·_ino - "- '"
__'.. 'RSIled'... _ ..... - Q- 00 .-........ '0 ,.!lUG """"" ..., 43IlO. - 00...... " ..." "

Llsling ,. Ustlng 2.

Table 1.
Minus Rels/in Jump Vs/uu
('wos comp/emMI form)

locations In 4A07 and 4AOEl.

In listing 2 we will use a
relative jump instruction that
obviates the need lor such
chang.es. This allows the pro
gram to relocate. 10' with lhe
relative jump, the computer
knows where it should go even if
you change the origin of the
routine,

In this listing I've introduced
the mnemonic form of Ihe In
struction.

Allan S. Joff"
'005 Twining Road
Df.sh." PA 79025

I' you've ventured Into the
world 01 assembly program.

mlng you'll eventually need a
delay Of liming loop. ThCH.lgh
there I, no "best way" to delay a
program, we can ellpiorevarious
methods,

Basically a time delay loads a
value into a reglstlr (or values
inlo a pair 01 registers) and then

decrements this value to l8fO.

This means we ii1lso need a
mechanism that tells the c0m

putet when It tin decremel'llfld
Ihe lnillal value to lero. so thai It

can continue the program.

Tht Zero Flag

Consider listIng 1,Ioaded us·
lng T·BUG.

The C2 instruction in memory
location is a JPNZ,NN which
signals lhe computer thai II the
comparison 01 the conlenls 01
the 0 and A registers is not lifO
thil' It should go back 10 the
location specillecl by the NN
which in oulcase Is .A02. 11'11, is
the loCalionof Ihe aecrement in
struction.

One thing that this rOYtine
does not take InlO accoyni is
Ihal when decrementing a
single register, the lero Hag il
operative. {This Is notl'ue when
we come to the case of
decremenllng a pair of
registers.}

Yoy notice that 10 continue
the decrementing process, we
had to tell the program 10 go
baCk 10 a specUic kXation, This
means th<lt if yoy did not load
the program into the metnOI'Y
locetions specified, yOY would
have had to change the return

""""..
"""""""""""

.,,.,
•,
•,
•.,
."."."."...
""

several reasons. One is that the
first eJ<lmple is used to II,
lustrate the idea of comparing
the contents of one reglste, wllh
another to determine when the
zero condition is reached. The
lirst listing telll the program
where to go It the zero cooditlon
has not been reached. This
takes three locations. while the
new method uses but two 10C<ll.
tions in mernOI)'.

The iump 'elative instruction
in location 4A03 wor1<.s in con·
iunctlon with the FO Information
in location 4A04. We know that
10 make the toop decrement we
have to keep relurnlng to loca·
lion 4A02. Location 4A02 is
Ihree sleps baCk from location
4A04, counting location 4A04 as
slep one. Yoy have signaled the
computer that Ihis is what you
want by Inserting FD.

What is the significance 01
F01lt is a minus three in twos
complement form. If yOY had
needed a relative jump 01 minus
seven, then the FO WOuld have
become F9. Table 1 shows the
relative jump values "om minus
one 10 minus 16,

The absolute delays pro·
duced by the simple timing loop
using a single register Is just
about maKimum when the
register Initial value is FF (25$

decimal). I say "lust about"
bec<luse if the inilial value in the
register Is 00, then you have 256
Iterations 01 the loop, beCause

the first decrement lakes YOY
from 00 to FF.

This is a bone tor the nil·
pickers in the groyp.

111 • 80 Microcompufing, Sepff1mbf1r 19iW



Lnstinfl 3. oecrrtmentitlfl
/he Be register pair.

ThiS tells us that ....e have
achieved a much longer delay
than when decrementing the
conlents 01 a single register.
Thedelay is In the neighborhood
011.1 S8COOc:Is.

The listing also uses the OR
lunctiOf'l, hich is ....hy ....e had to
do ....hat e did in m81'TlOl'y loca·
tlon 4A04.

To operate any 01 the logic
lunctoons, you have to call on
the services of the A legister.

The jump relative Ilgure in
location fA08 I, equal to minus
sb (see Table 1). the proper

Long« Delay.

II ....e nee<! longer delays, ....e
can In&eft anoll'ler identical loop

aller the Ilrst one. but thefe Is
another route 10 Ilavei. This
melhod decrements a pair 01
rflglsters. II ()fle regisler can be
packed .... lth FF, then 1....0 reg~

sters can be packed with FFFF.

Remember. II we use a pair 01
registers ....e will have to resort
to some sort 01 a compare

operation as .... ith listing '.
because WMn you decrement ill

pair 01 registers. tM zero Ilag is
!'lOt lulOmalicaUy ....orltlng In
your behall. Thus ....e need some
program steps to get the zero
Ilag back Irom vacatiOn.

Since the idea 01 the jump
retatlve code seems to have
merit ....., ....ill go that roule as
_II. When possible. I like to use
the Be register pair lor
decrementing. Be seems to
shout out "byte counter" snd Is,
lor me, a memory jogger.

Running lis"ng 3. you notk;e
that II takes more time belore
the program returns to T·8UG.

..."...---.~,..---

lOec.NN
v.lue to get back to location
fAOJ. which contains the DEC
8C Instruction.

The alxwil Is but ()fle viable
routine. not tM only one.

The Interrupt

Now let us get down to the
busloess 01 combining a single
register decrement .nd the
leglster pair decrement to
achieve signific.ntly longer
time delays. The game plan Is to
interrupt the decrement 01 the
register p.11 while a single
register decrements to zero. 8C
Is lhe register ~Ir in listing 4

and the D register is used as the
interrupt register.

Wheo you load listing 4 .nd
RUN. be prepared 10 sit back lor
two minutes and 32 seconds
beiore It returns you to T·BUG.
The key element 01 lhe time
del.y is the v.lue 10 10000lion
o4A05. the value being
decremented In the D register.

II you change Ihls value Irom
FF to AA, then the delay time
becomes one minute and ol3
seconds. II It Is changed to 604.

Ihen Ihe time del.y is one
minute and one second. Chang.
ing this value lOOA is going to
give you a tOl,1 time dela~ 01
aboul eight seconds. Thus this
del,y routine Is Quite flexible
and should satlsly all but the
most unusual needs.

You ....ill gel the most good
out 01 this elletcise II you u!le
the Breakpoint 01 T·BUG to ell'
amine the program at various
points.•

~ "' l..Dec.NN
.~, ".- ".- ~ ""00.- .. LOO.N.- ".- " ~'"-, ~ ,-.- '".... .. LOA.8.- 00 ~.- " ~,

.~ ~ ,~,

""" "- ".... ~

4Al0 ~

Llltltlp 4.
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WardMegIe II
Complete WORD PROCESSING

designed speellically tor
TI>e R~.oSh.ck TRS-80Modelll Computer

_"Iot~.., II' ,"" W"'" Ptocu"", <!n,gno<l 1l>K'"
un,.", ,"'I'1~... Stl'"'" TllSaI_"eoo-,.. ·

FEATURES INCLUDE:
·M.lllng LlsUl.bels Generation
-Automilic Merging 01 Malting Olla

.... ilh Text Flies 10 created "PER·
SONAltZED" Form letters

.Automatlc ....r.p·llouodlo teltt entry

.Mllglo.Uon. P.giog. Complete CUf·
sor Movement

-Complete Editing Commands-Inser·
tlon, Global Substitullon, Overwrite.
atc.

-Centering. Smooth Right. lell Justlly
-T.ble 01 Cootents Geoeratlon
'Automatlc P.ge Numbering
·Varlable Form lengths
·Underllnlng
.lIne Numbering'.....__.....__.__ ._co-_---"...-......_--_._........_.-.. ..,.... _...,
C_lo.l_ S,ol_ ~ '.0..... "_

SOft Dlello. CA IZIU (fUj27J.2I1'..._S-_-__ '2fl

~·Mlnlmum ordetI of 500
"'9 day RUSH deIlvcry available

·Consdentldous. rdable IeMoe
·FadDry direct

-~

~CheckS
~To·Go

8384 HercWee. P.O. Boa 425. La Meea. CA 92061 (714) 460-4975



MATH

A graphics generator with emphasis on aesthetics.

Divine Proportions
OnidA. CAeIl
rlZIS 1,&/ Un1llwJlty
KlfIgu/I,.. T)C 78363

H..... you .".r wonderlld
ebout the ,1l.••nd anepeal

things, why painUngl, book,
and c.rdl have the dlmen&'Ons
they do?

The programs Included wIth
Ihl, article If' designed to help

ruclers explore aesthetics. The
programs generlle rectangles,
ellipses and boxes. Decide
whiCh ratio ollCljacenl sldes
rNnor to m.lJor axis-presents
the tI"108l pl••slng flgur. to you.

D1mlnl8h1ng RIll.

The proorlms oener1le 11g·
ures 01 any ItZtl within boI.lnds
01 lhti 'tlcleo dIsplay. The flgur.
wl1l then sequentially shorten
one or mora sid.,. Using the
square •• In IKlmple, It ~
comes. rfICtlrlgll, then. sman·
lit' rect.ngle end so on with the

raUO 01 width to length golng
Irom 1:1 to 0:1. As lhe 't'lcleo
~U_ between ell"'OI., Iny

key can be preued 10 read the
current width to length rltlo
from the sereen.

II preferences lor this ratio
wef, r'"doml., dlattlbuled.
there wouldn't be much PO!nllO
this experiment. The InlMestlng
and fern-.NbIe 'let I'lhat IT'IOIt
people prellN the UIN width 10
lenglh ratio. Thl, prelerence
lalls inlo a fairly narrow ranoe
centered at 0.618.

Studl., a,laf back as 187e by
G. T. Fechn.r In Gflfrnany con·
Ilrm this fllIractlon. He lound a
dellnlte prelerence at 0.62 anet
most results In the rflnge 0.5710
0.67.

An aesthetic prelefence lor
0.618 (actulny ~, +.,(51 was
known lMK'l before the time 01
Pythagoras. Ita reciprocal is 01
lunOlIflflnllllmpottance.

Called lhe golden rilio or dl
'tIne proponlon. It appears in
many anet dl'terse ways through
out mlthematlcs. nllure. art
and architecture. This 0Qlden
rallo la an it"t1ooal number
1.61803398 and Is often ell'
presNd algebraically IS I:b '" b:
(a + b). Th. number is also
known as., liken lrom the lirsl
letterol the nlmeol Phldl08.lhe
Greek sculptor and pllnner
under Per1cles, wtlo utilized Ihe
golden rillo in hIs work.

I "1:11 'ROC""'" TO oMW SUCUItVEI-Y 8..... I-I-ER RECTAlfGI-U
I REII IY DAVID A. CECIl-
2 REIl A SOUARE IS POltll.l:o PIAlI'I'
1 REIl IP THE lICAU PIC'!'OR II OIlE 'nI11I THE 8OO.... t
~ REII 18 IU'PAOll. 14.4 CR. PEl 810E
II IIIPUT' lCAU PIICTOll ItT'IUJI ......D I' IN
2. INPUT' 'I' CPOll TO'I OIl I- IPOII I-ErTI·IVI,Cl.S
21 RI:Il 'I' D~U THAT 11IE TOP IS AI"Roa.CMlIIG 'I'llE 6O'T'J'OII
22 /1M l'I'1IE IlORIIOIl'l'AI- 011I. IS O!lCRUSIIIGI. ItIIII-E
2l /1M I- btllO'fU THE un AP'II(IACHIIIG THE RI<ilIT I,."E
H RM VERTICAl- 0111. II O!lCREASIIlC)
]I 11·21."·lhYloU_tl°1I
H REIl '0lU'I 'nIE TO' loIIIE U(lIII 121.YlI TO 1J.1.Yll
~. PO. X·2, TO Xl
51 SETlll.nl,IIUT II
55 RM POM TIlE RfCIIT 1t0E ,_ lJ.1.Yll TO (Xl.tll
iii 'OA Y·n TO 61
" SETIXl.Y),IlUT Y
lS RUl 'ORII 'I'lll &OnOlI PI(lIII IXl.~') TO 121.61)
II POll X.J.1 TO 21 ITEr -1
" lJE'I'II.~tl,lInT 1
H REIl 'OM THE I-EPT .101 P_ 12l.UI TO 121.YI)
UI POR Y·U TO n nt' -1
III 8E'I'(21.'1)'"II'1' Y
121 GOIll. III
125 IlEII LUll:$ 141 TO 211 Q: uno '011 CIIAlIGIIIG nil TO'.
126 IlEII ""ILl LUIEI 221 TO 2,. All ,C* ClIAlOGIIIG 'I'IE loU

T .101
III IP VI.'L' ftDl 221
05 Alii DAn TO' LIJl!:
UI 'OR Y·Y1 TO ~,

151 POR .'21 TO Xl
161 IIIITI1l..Y) ,lIn'l' x
In 1It11 'Dill NEW TOP LIm: II-lin BEt.QW 01.0 TOP LIlli
17' '011 x_21 TO xl
UI SU·IX.Y.l)'"Ell'l' x
191 GOSUB III
211 IIEIT 'I
211 Ulo
21S liCIt EIVlU un I-IIlI:
221 '011 X·2I TO Xl
231 '011 '1·'11 TO U
261 JtU~'I'II.YI,"!:1I.T 'I
H~ Rill 'OM lib LErT Lilit I LIIIt TO liGHT 0' OUI I-E'T

LIIiC
251 '011 y.Yl TO tI
2" IETlx.l.Jl,IIUT Y
211 GOSU. 111
211 NUT x
~" ClIO
~U RIll tuUOUTIQ lit ,aooucu A PAUSE AlI0 AtoI.OltS YOU
2'2 lilA TO URO. IY ,aa'llIC AllY In. nit: IVlTIO or
291 RbI IIIORTE. 1101 TO LOIliIA lIoE
111 P<- '_1 TO 11.
)11 IF Inn.... TllIII HI
121 I' .....·L· ftU ....".f'•. 111-1U!IU·III"OO'l'O JU
ll. PRIIPI'.n•• 14'·'11114'-111 ,
ltl IICn I
1~ I U'I'tII.Jl



II InUT'UTU ICAI.& P~ 1"",IDr • AIID .n!>·,.
2' Xl_2""·.,12_IXI_2'1/)
JI '11_'1_.' '., n-lU-'fII·I6/21I,Ct.I
)5 .01 0...." pliQIIT TOP loll. I
41 re- lo21 TO U
!>. ATIll.'fIIIIIEllT •
!>!> ItDl Oafo" P**T It'GIlT '10. 2
" roll T_n 1'0 41
11 $1iTlu.n,.EllT l'
1!> aD! 0 ...." P"'" .cTTOlt LIIIC 3
II POl X_U TO ,. lTD -I
" UTlX,UI,IIUT X
t!> UII 0 ..... P"" UM" "0. ,
U' PC» T_.' TO 'fI ITCI' -I
11. KTI2'.TI,"'" Y
II!> ItDl O""W IIGIlT TOP LIB !>
12. PC» ll_U TO U ,n
u. S!:TCX.'fI-Cn/ll2I'U-UII1l1J:n I
In aD! O""W ItIGllT UCII VlnIC"L LUll: ,
141 POl T_'fI_T2 TO .1-1'2

mIUC~UC2.WI;E~ LIJ<1: 1
1" POIt loU •• 2 TO II STU -I
III SSTC ••••-CT2/.21·C.-.III'.E.T •
IH ItPl OM. U'T TO' LIIIE I
III POll lo2. TO 2..n
I" "Tl.,1'1-(U/.21'C.-2tll ,"UT II
It!> ItEll 0"". 1IIlC. TOP LINII ,
2•• PO« 11_2.,.2 TO 11'12
H' "T\Il.1'1-T21'"I1T I
H!> ItEll DRAW LIPT •...c. "'SlITrC"L LINI 11
22. FOIl Yo1'1-T2 TO 41-1'2 nSF 2
23. ISTI2"X2.TI,NSIT l'
2n au 0"". aACI 8OTTOII 1-1J<1: 11
H' FOtt X_2'.12 TO lI.n BTE' 2
2!>' 811'11.4'-1'21'"'.1' •
255 ItEll ORA. l-EI'T IlO'I"I'OIl LIIlE 12
261 POIt X_21 TO 2..n !lTU 2
211 SETCll."-CT2/.21'CI-211),NS.'.
212 POIt '_I TO 3"'.1.' ,
H 5 itEM LOW!lt nlE P_' TO' LiNE I
281 ,0« X_21 TO II
2" 1tJ:'ITlll.'fIl,UTCI.TIo11,nl' I
2t~ Ittll LOWIR liGHT TO' LiNE !>
3.1 POIt X_.I TO 11.12
III RESSTCI.n-lT2/121·CI-UI1
)21 SJ:TC.,1+1'1-11'2/I2I·I.-Ull 'NUT II
325 ItM I-OWElt aACI TO. I-IIlE ,
H' Fe- I-un2 TO 21.12 IT!:!' -1
3•• IJ:SITIX.TI-T21,IITIX.Tl-T2'11,HI.T •
H~ Rbi t.OlfU LIPT TO. LI,. I
35. '011 1_2.. n TO 21 nl. -I
351 IJ:SUIX.1'1-IU/l2I·(X-2'11
31••ITI. ,IHl-(U/ll2) 'IX-2' n 'NEllT I
)n 111I UO..... TO' PAIl' 01' LIM" IN:I VtIl'l'IC"'1- Lill!: U
311 POl 1'_1'1 TO n-n.2 nIP' -I
3" RIIETI2'.I2.TI'.£lT l'
... rOIl T.n f'O 1'1-1'2<1 lITU -2
41. 511'121'12.1'1,111.' l'
'15 Itlll JtOUTUl& TO PItIIfT ....TIO. i' OEliIUD
U' POI 1·1 TO 3ft
n. i' i.un_·· 'MID! .!>.
HI I'RIIfT"!>•• lU-TlI/IU'1I1 ,10111212.T2121/1 U-TII/I.'

"U,IIUTI
U' 1'1'1'1'1
4n I' 11(41-11 1'Hl!Il 211 EUE STO'

FIQ. I

c,,· ... OO·"1,

•

boll Ir.ct.ngullr PlI.lleleplpecl)

with squlrelront .nd blck. The

lOP Is grldu.lty lowered. Rllios

of ....rtlc.1 to horlzonlll and
,I.nl (depth) to the ...ertlc.1

dlmen.1on Ite glY8f1.
FIg. 1 .l1oold be used In con·

Junction with Progrlm LISllng 3.
The numbt/rl In the progrllTl'S

REM It,ternenlS reler to IInesol

the boll r.preserlted in tM lip

ure.

Prlfereoces for boll aIles Ite

not neatly II pronounced I' lor
the rectangl., bul four 01 Ihe

more Interlltlng boll dlm.n

sions Ite:

• 1••..--used lor the Golden

Chamber containing the lomb 01

~mesestV.

'l,I••-touncl lor the '<'d

ume 01 I ,tool 01 Tutlnkhl

men's tomb.
• t,',"-CIUed the"Golden

SolId" Ind often used lor Egyp

tian tombs.
.,......-10000 to be the

\IOIUITltl In mlnY pieces Ollurnl

turl 01 the~ Anne Ind
Chlppendll. slyles••

,.... '•.•,..•,],,-----'.----"71,... u. " .•"

/! ./.lIO..YOl{---f,--",,-----{(,,,...,,
!.,,,
:
, "

.....1.;;0:-'-;:-;';:;»---7-
//,. .

,... '0'c.....o,

The Plrallellplped

The i.st program general.. a

lhe break key to termln.le Ihl.

progr.m.

MOSI people pr.l.r.n eltlpee

wllh I mlnof to mlJor r.11o In Ihe
rIng•.51 10 .61. TIwI 5.• Yllu.

used In line go Cln be chlnged

to somelhlng. bit .m.U.r (.uch

I' 5.1) 10 shorlttnlhe horlzonlll

wldlh. lilt I. mid. higher (.uch

.. 5.6'l.lhe horUontll dlmen.1on

I. lengUl8ned. Keep thl. In mind

II you lind thlllM rlllolire nol

qull. tNt/In 1M video represen
tillon.

ChangIng th.liIO In IlltP 60 10

I smaller Yllue wilt dl.plly 1_·
er point. (try A5), while more
point. will be dlspllyed lor ...11
ueslatger Ihln 90 (.uch IS 180).
The program will only dlspl.y

one e1t1p.. It I 11mII, It 60 i.

ctlatIQ8CIlO 50 In line 110.
To generlte Olher ellipses,

ctlInge IIna IS1C. Be sure.1t d.1I

....IU8I .,..... Ihln to 10 thlt

the ellipse does nol .IlCeed Ihe

Sile 01 the 'tIdeo screen.

• ow UII01t QOTO 211
II PItIIfT'ClIOOIt SCALE PAC'I'OIt SETIlIr:tl t !UfO 1·,aPllT.2••_1" .. ,,,.,,,11'.
)I '1'3.UI5',W.U
41 '1tI1fT'IIIPUT II ,lHt COIlST.t.MT LIIlGTIl MAJOR oUlS TO lIE II

oaUOIIT"'L.V POJ! COIISTNIT 1-00GTIl VIUI'l'IC"'L 1Io\J0J! "'Xl
S',IIII'\ITO'

5. Ct.I
51 rOll I" TO 2·tI STI:P 2·tI/II
,. I' ot_·y· 1'1111I ......11 ELst: _
II 1.1· ... ·COSlll'T1·.·.1I1111
II lI_'!>'!> ••·U
III 1'-21-2.3'1'1
111 RTCI.J)
IU IlEIT I
U' FO« P·I TO )ft
141 IF Inns." TIIIPt 111
15' .It1IfTUt.lIII/lI,
In MliT I'
17. UAO IIII,W-IIII"hGO'l'O "
III GOTO III
I,. OAT" '.3.'.1.!>.'.1.'.2.S.1.S,.
211 IlSUIV: 11.

er to lhorten Ih. ytlrtlcal or Ihe

horizonlll dlmen.lon. II pro

ceeds 10 00 so.

Notl th.t the r.tlos gl....n on
Ih. screen Ire .pprolllm.tlons.
Pixels Ir. not squ.re .nd seele

Ilctors Ite used In CWlluetlng
each rltlo.1I th.lengths 01 tines

.r. mealutecl directly on the 'tId
eo acrMO, lhe rlllos obtllned

may diller .llghUy lrom those 01

the progrlm.

The I800fIcl progrlITI gener·

• t•• nine ..lip...., Pluslng .fter

yeti one. The ITlljor ul. silYS

con.lInt Ind may be dellg
I\I.led hori«lnt.1 or verticil. use

Tlke I Ioc* al lhe computer

progrllTll. TII8 Ilrll ontI ~

Ites I aqulra 01 any d..lrld

slle. Then. hl""OQ asked whetl't-

Thl Dlyl". Proportlo" by H. E.

Hu"Uly Ind Tht/ G~mt/'ry 01
Art Ind WI by M. Ghykl hi....

numlrOOI lumpl.. 01 tht/ oc·
currence 01 lhe ootelen r.llo;

such .1 multiple r.lltIC1lon. 01
light••rr.nglmenl 01 I....... on
p1anll, lhe mu.1cI1 chrom.tlc

se.I•• the grNt pyr.mId. the

humen 'Igurl, dynlmlc ,ym
melry, .nd OIl .nd on. (Both
books It. published by Dover

BooI<a.'



The Micromatic 80, a step
ahead for your TBS-80™

and other microprocessors.

a
m
R

--fl1l:- LEVEL"

SOUND STX
REAL TIME DISPLAY
OF SOUND INPUT WITH
RECORDER MIKE
MACHINE LANGUAGE
PROGRAM LISTING OF
LESS THAN 100 BYTES
FULL LOUDNESS DEPTH
FROM UNMODIFIED '80
WITH CTR·41 RECOR DER
DISPLAY MOVES TO
MUSIC OR VOICE
FOR EXPERIMENTS OR
LAZY VIEWING SEND
6.00 CK OR MO WITH
STAMPED SELF AD·
DRESSED ENVELOPE TO

EOF ... _
BOX 3054

BRANFORD CT.
06405

Corporation

(517) 299-8614

5747 W. 85th Street. Indianapolis, lnenana 46278

The!

-
~:-:..

... l ..,~.',:'iJ-~ ...

Tne Mlcromatk 80 Is Oil m Dased Interface unit designed to Inte
grate the popolar RadIO ShaCk TRS·ao-. ana many other processors
with parallel CentronICS'" compatltM outPut, to the IBM manUfactured
5eIeCtJ1t- terminal.
• UMClIBM 5eleaI1C~ are dUneI:l ¥1d f\Ir'lCGClNlIV chedte<l befOre snlWlng
• 90 QIy wJ(nnt\' 00 httffKe odt • auIl Of" phOne omen JiCCl!lXecl
• NO SOftW¥e reQUIre(L • cerutled Chedl. MOnrt artie\"
• $79S. I*J5 m. fOf~ ancI Nnea'Ig,
• TR$·IO to cenuonla able $19.00 -

..

w.th your "RS-S
h.-nun" .. frdmll. I"" blt~ 01 Lnflation
but "-'"'" TR>80 _ nen h.a,~ found ..
..., 10~ t .... P-In ~ a.., making a
r~ h..ndn:d Gin doIlan ...t a b a'"
mab"Ji( thom.nd..1 doIlan in Ihnr~..,

time' Our booklet \1_ \t.hng 1dN.
f"r t"'" TRS-5Q- u a roIkrtion of t~
mOll..,,\ makmt: n~th"d>. alollg ",it), pro
lUam '0"'<"1$. l...""nm hint>. ~tinlt
.larl ....J "'J~lion> .,Id lui ·'alh to .,'Oid

""lld 19M lu'

J&R Electronics
P.O. Box 492 .. -
Cry,tll/ City, MO 630/9.-~._ ..---_..._-

64K, 1·Disk TRS-80
Mod.11I System

D, -=- CHARGE fT

BI2I

mODEL 3
call toda41

ModelD

$3499

TR5

1699

Level II 16K 26·1056

TRS-80 Modell

We 8CC8pt check, IY'IOMY order or phone
orders wlth VIN or PM••, CNrge.
(Shipping c:ottIldded to charge orders).

Cam~uters Unlimited L. 19 - 3 3 2 - L. B B 1
,Ut ou wu__0&0 ..t_, 0"'0 no" ,....)2, C[] 11 e ct

112 • 80 ""lUOCOmputmg. s.p,~bet I!il6O



UTILITY

Write a moving story.

Walking Words

, Dill OF THIS SlIIIlOlJTlIIE

• LDlC'nI or lIS
• STAAT IJIREU Ilr LIII!: af scnE

The program then branches
to 10150 and the process Is ra·
pealed unlllihe lest or S6S Indi·
cales a key or space Is de·
pressed. The prlnlline is resal to
$psoas and the periods are re
moved rrom 51$. This allows a
subseqiJ8nt G05UB without re,
loading 51$.

AI this point lhe subroutine
then returns to the main pro
gram. I lind Ihls routine Qulle
handy, and you might. too.•

• STAATINC POSITION III STtllllC
• WORRlIlC STlIINC
• MIQI~ST PUIIT I.llREsS ail SCREE

51 • lI'ORJ: YAJlII\ILI;

"..
~

11 CUAJI 2.. , CLS
21 PRIIIT, 121.·INftIU,ICTIOIrS , I·
31 511-·PIlESS '5PAC~' WlrtN IIu.DT·
U COSUI I....
5. C~5 , PIIIII'T' 512.·llIftIlUCTION5 , 2·
51 S....U.
71 GOSUB 11111
.. C!,S 1 PRIll'Tt •• ·ANIl MOllt INSTIIUCTIOIIS·
" 51$.·TTPl 'SPAC~'-BAA '1'0 COIlTlNU1-£- '~' '1'0 Dill'
1.. COSUB lUll
111 11 S6S.·~· TH~N DIll ~t.S~ 2.
111.. ",.u',GO'I'O 11111 ' IIlOVIIlC· SUIIlOUTIIfE
11111 ' I\T &llTJl.Y lIS CafTAINS THE IIUSACI. UP '1'0 5. CIlI\

RACttllS
11121 ' I\T UIT SiS CafT... IIIS VI\LUE or IlEPRI:liiUIl KlY
lInl . OTHEII 52. !,DiCTIl or III!ISACE '1'0 Il£ IlISP!,

ATIIl
IIU•• VAJlII\ILES , S)

1"5' ' 14S
1I.u ' 55

•1""1.... '
IIU' '
1111. '

"11111 PRIN'I" SA.STRINC.lU.·.·l'
11121 52.~D1(S1S1 , IF 12 > 51 THEN 12.51
lUll 55.11l'T(""lU·52)/2).n
1114. 5U-1I1DSlSl'.I.S2) , S1$.·.·.S45.·.
IIUI 11.' , 59.~ElII5lS1 I 12.59 , 5l.1
IUU IF 52.) S1 TIlEN S2 • $101
11111 SU_IIIDS(Sl'.$l,S21
lUll PRIIl'TU5·S7,SU, , rOR sa.1 TO 15 I NIX'!' sa
lun IU.tIlUTS , IF us <> •• TIl£'ll lInl
11211 IF 51-59 TIlEII 11221
11211 11.51.1 , Ir 11 < It TllEII 1I1U
1.22. 12.12-1 , n • Slol , Ir S2 <I TIlEII 11151 SLSE II

'"112]1 PRIN'I" SA.ST1IIIlCSlU." "I, I51S.IIIDJ(IU.2.L£lIl5
ISI-l)

1I2U RETIIRII

by one Of'! each pass.
Alter the complele message

appears on the screen (57 =59),
the lenglh 01 S4$ Is reduced by
Of'!e on each pass, controlled by
52.

53 is increased by one each
pass, so thaI S4$ exlraCls Ihe
second to Ihe last characler oot
0151$. Then lhe Ihlrd to Iha lasl
is alltracted etc.• unWlts length
Is zero. The effecllve print posi·
tiOn remains unchanged.

PfOIJfam Listing

PrnMd lor Sp.cII

Thera .lira saveral commenls
In lhesubroullne which you may
IHye oul II pressed lor lIpaoa.
but the commenls are In faC1
very l'Iandy In any subroutine.
The subroutine will lIhorten
rT'I8Uages to 58 poslllOf'!s and
willlnllel1 one period In IrOf'!t 01
Iha messaoe, and two periods al
lhe and. Tl'li8 will make It appear
as an unbroken band. The time
lSelay attar aacl'l axacullon 01
the print Instrucllon may be
changed In Iina 10180.

Entry polnl ooסס1 will print
tha messaga on the bottom
line, wl'lile entry polnl 10100 or
10110 bypaasesloadlng Ihe SA.
These lines assume that SA was
Ioadad In the main program wilh
Itta starting addrass.

Una 10110 IlIls lhe "back·
ground~ with parlocls. Ttta nexl
three llnas adjust the length,
lSelarmlne the hlghesl print posl·
tlon on ttleline lor centering and
Insart Ihe parlods In the meso
sage yarlable.

L1na 10150 resels seyeral
varlabln so Ihat S4$ extracls
the characlers to be printed out
ot 51$ unW S4$ls 8qiJ8lto 51$.
On every pass lhe ellacttve print
posltloo Is advanced by one.

53. which points 10 posllloo 1
in 51$, remains one. 52 In·
dlcales the number 01 positions
10 be elllracted and Is Increased

The value of whatever key has
been pressed will be returned to
the main program In 56$: and
51$wlll not be destroyed at exit.

'00 sls."nPf 'SP-"CE" WHEN
READY"

110 OOSOB 'CIOOl1

This will move your message
on the bottom line from flgnlte
left and repeal 11. Should you
deslr. 10 hive the message
move on another line, place the
beginning address 011111. Une In·
10 varl.ble SA .nd link 10 entry
point 10100, as lollows:

HUt>«t C. Borrmann
2lUO Soutll Circle Dr. '2OfI
Colorado Springs. co~

\00 S"."lVPE 'SPlCE' WHiN
"~r

110$.11 • 512
120GOSUe 10100.

The subroutine described
tlere moves S8Vetal Instruc·

lions, or I message. acton Ihe
TRs.80 screen 'rom rightlD left,
and repeata until any key Is
pressed. It shortens messages
10 58 polIltlona and lnsefts one
period in front 01 the message
and two periods al the end 10
show messages as unbJoken
banda.

To use the subroullne••
message II placed In v.rleble
51$. The variable Is linked 10 the
subroullnoe as lollows:

80 Mic,ocompu/mg, Sep/embe, 1980 • 173



APPLICATION

A supermarketing program for creatures of impulse.

Mind Your A's & P'S
lois L lft>n.td
12733 Slone Canyon Rd.
Fow.Y.CA~

Ah, the toYl of orocery sh0p
ping! Your oeJight II lind

ing the IocII social club I. fMet·
ing in the aisles 01 your slOle.
The IlptIKe when you r••lIt. the

nexl Item on your Ill' Is on the
other slOe 01 the mlrket. The
treasure hunt to Ioc&t. where
they hide capers.

II 11Ui!". now you leel about
grocery shopping. tl'IIybe this
article •• not for you. This pre>
Qr.m produces • grocery li.1

'hI' leads you put aisles thai
contain nothing you need-pl.

venllng your buying all those nil·
ly Impul.. items - and gets you
10 the cnec:k-out counter quiek·

Iy. saving both lllTIlI. sl8?S and

money.

Orocer1H AN Data

Tne prooram,writlen on I 16K
TRS-aO. loads In 7K and runs in

0YeI 10K. n rlQulles I printer
Ind alioht pen, but can be easily

r.written lor keyboard input.
The light pen i, • simple <teorice
t ...., plugs Into the 'ape recorder
input port In the bIIck 01 the key·

board. My pen Islrom oaslsSy.
tem Ind lhoe roullne In Ihls pro
gflm Is laken Irom their lnstruc
tlotl trIInual.

The DATA statement'.'IO'C>
eeries listed by aisle number.
Unless you tIIIV'8 the ••me slewe
layout, I trip to IhI .10f. With
pen and paper Is In order. On the
..me ,rip study N>w you shop.

Do you like 10 stItt I. on.end Of

the other?
Us, lach ai.1e and beMath

these heidlngs IIs\ the Items

you nortl'lllty use. Lea.ve. blank
101' I"IO¥elty lood, and ,.tety pur·
chased items.

II tl'lef"l ar•• large assortment
01 items I'IOftl'lllly purchased on
one Il,le, mIIke each side a sui>
eII!8OO'Y. For ....mple, ,. Ai

sle 11 In the Pfoor&m..
The data 101 each heading is

..let out beginning with an as

t... isk. The second and third
cNract&ll are the numbel 01
items in the aille. The remaining
charaet&l. name the aisle. II an

item I. dropped 01 added, the
number 01 items In the lisl musl
be cnang;ed. "110, an 'end" must
be used, and it must be counted

, ,
'.'

c._ ... 'lfi.o ....... "
~

....~. ~

;

Fig. I. Prim., ROUlillfl Fig. 1. GfOCM)' LIst by L/ghl ,.."



Progflm Utting

11 ltCII ~..y Ll.,. USI":; 'Nil: LlQIT-11 aD! nInD n LOll L. L-...aD
]I aD! _"DI'U 1tn.. -s. Dill LTlal.LnU5tl.I"I'Sl)UI.L.STUtl.urTSUtl

"-U IIDl ltUII DIIoTA nAftXltJITS IlIT'O-....-n CU,,.I.,,., U'.·LGlOI ... Dolo""
l' ~ l' • I TO n,ltUII loTI" ,IIU:T l'
"~K'ITO)5'
1•• ltUII Lnlll
115 I' Lnlll."arD' TllDl GOf'O I)'
111 .IIT I
UI K.I,A'l,n;'l,"l
UI ltCII
151 _ FIliII':: ".....1'. AlII) TtS'r roJI

• u.D11ICI
IU IlDl
115 C1.In. '.I.l'Y'Y'l
11. Jr Uf'TtILnlll.lI.·.· 'hIar GOf'O 261
I,. ""1rTf LTlYl".L'I'SII1,
In I.ntll·LTlYl ,L.STSC'I·L'I'SC'l ,'.'.1
Z.. GOf'O 111
ZZt UII
ZlI llDI .u.DIIIG 1lOU1'IK
zn lUll
Zit Jr FGoZ TllDi COf'O '"
215 C'LarILnllll.1'"
27....11l!'f Z'. IIQITS ILTSI'l ,C~'l
2.. JU.IIIDSILTSIII.2.ZI
212 t.BT1I1 ....MoIJISI
215 '_1
2U STSIAI-LTtIKl
)11 ....10.1
HI re-2
321 CO'!'O n.
])1 1111
)tI UII UGHT 1'1':' SUICH
)SI IU
)n 00lIU1 9111
)7' Jr t.BTSlICAIIIU·PD·CO'!'O U.
375 IF LTscal.··DII)· TMDI CO'!'O 611
l .. FGoI
)15 CLS
l,. coro I"
.11 UII
'11 ltCII rrou ITOI P'W1Itl
42. ltCII
U' ITS IAl-t.lTSCICAII
.tI 10_10'1
45. GOf'O UI
U' t.aI
U. 1DI '1I11! 0lIT GJIOCII:IlY Lift
... IDI
nl Clo8
.n nS( ... ].·°I:lltl'
511 'lIlft'~Y 'lUlPfCII'
511 't..In·.I' 1lIT1I IQIlJ1 UAIlY'
52. AI-u:JnS, tr AI_" TIn 52'
HIA-UUIHHll ,'''llPfP C'UCJ 001' IOU".5•• I' A.') GOTO , ••
n. tr A_255 ,.lft·run" II ""'.D or'-,G0T05t1
511 I' A_223 ,.1If'l"l'CII ....\'1: A , .....0. "'''D',GOTO U'
nl .... 1
n' I' ITSCAI-"DlD' TllDI 'lilT 'arc or USY',DlD
U' I' ~UTSlnSlAI.II-··· CO!O u.
U5 l' LUTSIITSIAl.II-·-· TIIlJ1 LH.IIT· ·.·A1UlII'S SPACe

'TOni!!
n' Lt'I'" ST. CAl
......• ... ·1

"
...TllII: IIUllllll~ TIll

AU .UoOIIIla .......t A·.· ••fOllI:

II TIlE 1IU1tI1I or ITDl5 I' TIlII: LIft.

ADO OIl Dll.lTl All lTD!. lDItllat. TO CJ.AlI

GJIOCUl' lITOIl ITall
AU. tTaI....... III GlOUrJ .... ~n .....fl ....

---

,st coro u.
U. I' ~lmlnSIA'I].ll'···GO'tO 711
.11 C-LDllft'IAlI
tI. LPlln ' .... (51 IIIGl1", (ITU"'] ,<:~)I

111 10'.10'1
nl GOTO 11'
UII CIII 2~5,1

'.1. 101 "1 TO .,_.aT I
"2' UO_t1Il'l255l AIID U'l
un Q;'I'\/IIII
9111 UII

UIlICII'Tln
UU I.oUTI'1
UU ClwCD'llnl
un '01 I_I TO L
un '11I"" ~tll.C',
U5. liEn 1

tin COlPJ. ""
'IJl I' I.fol GOTO .UI
'III ~1
U" Pll"" t.lTlKAIII.· ",n. COIUI ""
'211 I' lor-. C'iOT'O nn
'UI flln. UlTllCAlIl.C"
n 31 KAlIollCAJloo I
un I' KA!l(' L 00l"ll Uti
'15' 00l"ll unun flllT' UlTtKAJlI.<:I.
U1l QClIIa ,. II
un tr J"Po' CO'I'O '161
Uti CIf'l"o2,U, 'RIIT' UlTCKAJlI. ",,u. OOIV. " ..
U2I ,t..Ift. UlTIKAJlI.CS,,n, I' L'H • GOTO UII
Uti G:lIII. ,...
U5. JP L' -I corotu.
, 11. CIITo<:ft'-I
Ul, JP Of'l'() I GOTO UII
U .. 'I''''' UTl«.uI-2.·u·,
Ute 'ulTt LlTIIlCoUlI.l.·Co·,
,... GlISU.....
Ult JP L'U tGOTOt...
'41' UTUaIl
1.... ltCII
1111. 11:11

III TIll
UI2. I.lII...
1"31 IlUI,
Itu. IDI

,~

un. UII
G. tilE

I .... lIDI
1111. UII
II',. Dolo'''' IJI.2.2.2••• JJI.)'••• S•• 522.5••••5••11.
III" DA'''' 1 232.2,..JU.n......552.'U.II•• ,...
1.111 lIA'''' ·21 111.C 1J _ 'IODUC.
1'11' lIATA CAlTAI.OlIPCI.IIW1DOOIIS,AP'l.U.UI.lJ:T
1112. 0 ...1'.10 CAlIOTI.fl LCftUCE.ctlCUlIIlII
Ill). D"'''A TDIIATOII \'OCAIIOCS.IOVAI.
Illn D"'TA IAJIAII..... I'OTATOU.COQI.CA••ACI
1115. lIA"... OIII01S.C....fl'RllIT.G .... 'U••~.__._•••
IIU. O"'TA DID
11111 DATA °11 ....UItY - ...... 0' 11'011
11111 D"'TA IllIl:AIl.C'Ol"!.J CAn.lIlZM.. lUllS
lillt O"'TA HMIlUIlGU IIUMI. aAllEI.I • •••••••
IIlIS DATA QlO
lUll O"'TA ·11... ,Sl.11: U • DIIY '1U1T ,t,IItl 1101'S ,t,IItl 111101:5
1t211 0"'1'10 1Ul.11I111•• 0 ...n,.flAJIUTS,'IIUNE5
11231 DATA IlUIIWNOY.CAUIIIIJ;T SA"'I~.lIOSt
112.1 DAT'" LM'1IU1CO.CNo\lIl,lIl.~_ •••••••••••
1125. DAT'" DID
U211 DAT'" ·1I... ,Sl.E U -SOfT 0111I11 ~ DUUI .... AIIll SAU

<u
II2JI DAT'" DUT lOOT IIIlI.DUT CCII.A.GIIIGCI Mol
U2.. DA'... 1-U'.DI. '.'fll
UllI DAT'" ITALI .... DUI.IIIC.fIlIltCII DlUlIlIC
U)U DAT'" ClOOD",,"* 1l11l..IlUlT....D.IIAYOllIlAISI
UlH lIATA ,'AC!InTI SAIIC',TOIlATO ..... lICl
Ulz' 0"'''''' TOIlA'TO 'Anl.CATSU'
un. DATA .....-.-0 .AlICE ....-l STlAIl .....UCE
Ultl DAT'" ~---~·····-.CIID
1125. lIATA ·U...III.. 11 • GUATIII AIIll 1AIl1 ... IIUrPLIU
Uln 0"'1'''' ------~~.~ JULO.--------rvtlDllIC IIIX
un. OAT'" 'LOU.,1llI0U IftIUT 'LOCi.,'AJIC\Jl IIIX
un. 0"'1'''' Yu.JT.CAU ItIK.,..-r11lG
U)" DATA DATI NUT lauD IlIK.1o\JlAllA IUAIl ItIX,ItAJ'U Sf

W.
U ... DoIoTA cou n ....C•• 1oU11IG KM:I1I ......11IC IOOA
IUU DATA CMOC. C.lrJ.a.Jl nlll'.--~----_..
11421 DATA DID
114), DAT'" ·U....UU 11 - SA.J.AD on rASTAI SPJClS
IIU. DAT.... I"I'O¥I: ~ ITUf"JIIC Itl11.IIC.
un. DATA IUIGUlOIl AJID CIIIlSl.lOODLa.'~JT'TI
IIU. DATA. H.IIU:JAII ClllIII.-----~.rIC.
lUll DAT.... 5o\UoD OIL"OU' IlAIE.YI.COU

....rlel... 01 aplc.. to Ill' tepa.
retaly, Wh.n ~-'-·lpIC." Ie
chosen, tntl printer skip! a iine
belore the Item and IN"," you
room to write the name of the...~.

Some 01 the bentllte 01 this
Pr'ogram IUrprlsed me. On my
lirall..t trip.! was able todomy
Otdinary shopping mlnua one
half hour 01 lime. Alter using It

fof • month. I found Iwas buying
1_ Impylse Items.•

.. an Item.
The program la ..t up wltfl a

maximum of 20 It.ms per aiSle.
More than 20 alowa down ttle
Ilgflt pen search. lIthe program
I. to be rewritten lor keyboard
input, Item. would be llmlt.cl~
Iy by )'OU' Kleen apace.

On Items that neecllur1het ex·
p"nallotl put ~-~ In lront 01
them, Eumpl.. 01 thl. are
........,J.llo"...·······.ple.....
~-ielly", There .. too many
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1.... D.'. !lo\I.,.---·---·----.!HO
IInl 0""'" "1]"151.1 II - n. - COHn _ SOUP • CUE"'U;
u~.. 0""'" lOIlQUIID COt'FU,JIISTNtT COl'H£,'EA aMOS
lUll D...' ... lNSTMIT TU.'I'Ol'IATO SOUP,VlCt;T"'1I.1 sou,
1152. OA'''' IIUSIlR()(lfl SOU,.----------SOU,
IUS' D""'" 11."15111 BAAII,SUCAJt,e~ $lllOAJt
liS" O""A ------------.ERO
IIsn DilTil ·UIlISI.~ , ,IlPU; 'JIODUCTS
lUll O""A KOfn.'I'Oll.tT '''''lR.'ISSUU
Ull~ O.T'" ,.,lR T'DlIEI.S
11111 OA'A 'A'EII IlAJ'UIIS,'''''U CU'S,'A'U 'LATES
UU' OAT'" Al.UlIlNUH rOII..l.o\IllO! 'fRAU 8A(;5
lllli OATA s.....1.1. T1lASH TlA{;S,'LASTIC 11M'
111.. D...'A SANDlIICH TlA{;5.ClCOAJltTTts, _

1"~1 D""A DID
lI.n D""A "UUSLI: • _ 'l'Oll.tnlltS
IIUI D""A TOOT" 'AST£.BUff£UH,IIUUIIlC .LeOllOL
1111' OA'. TOOTH BIlUSN,II.\1l0 LOl'I0II,5H ...... POO
1U" D...'. CU...... UIISl.OEOOORAIIT,SII...VIIIC CJI£IlII
11711 OA'''' ""TEl SH ...V£,- ._.__ .£IID

11711 OA'", "1)AI5I.£ • - flOlD! V1lOETAlLt5
Il7l1 0 ...,... SOY SAOC£.SO!IA$H.BROCCOLI
lin. O"'T'" 'EAS,CAJllIQTS.COJUl.S'lIlACH
IIH. 0 ...,... n:.IIS.IIlltlO VElOET.BLI:S,CVP Of ltOODl.I:S
1I7S1 0""'" .....'10 '.101. SOU, 1I1X.--- ••••
117" O""A DID
un. O"'TA 'URACII 0' STORE - DMRY
11711 OAT'" BEU,IIIL1l,I.OWf"" IIIU.SU'l'Ttl IIIUl
IIH. 0...,... YOOJ/tT,SOUR ClEAII.CO'M'MOE CHEESt
I•••• O"'T. -··---------.t:ND
lUll 0""'" ·U... I5I.£ 7 - FlOlDi 1'000 ~ JUICI:S _ PICll.t:S
1112. O.T... TV DIIIIIU,CII1CUJI PI£.'lIl'"
III)' D""'" BUF PU.L.\llMO,",
Inn D...' ... O....II(;E JUICE.LDlONAIlI:,COOI. WIll'
1'17' 0""'" rlOlt:II IIA"I.EB.ClU:1I OLIVt;S,IIl.ACK Ol.IVF.B
1'11' ll...' ... DILI.S.CtUIIlS. __•• .!Nll
1189. 0""'" "16.ISLE. fROUtl PIES CAIIIlY fllt:tiEHVI:S
1.tI. D...,,,, ICt ClEAII.-·-·------TO'P1I1G.fROltaI 'IP.
11911 0""'" SAoCCKAAIII
11911 0""'" PO, COBII.C.IIII!O IIIXED IIUTS.II... LllUTS
11141 D , ......L**OS.IVJt$IIJ1At,l.OII5.PUIIU' llU'M'!l
1"5' D '", ----------JELLV.·---------'l!SElVE
11911 0""'" BJlTTtlIES.LlCK' IlULe5.-••••- •••• -.
11511 DA'... END
U," D"'T'" '111M:II or STOllE _ OELtcATr.liUH
lin. 0"'''' t:(j(;S.IVJtGAllIf<t.IlUTTE~
11111 DA' ---·-·----CHttsE.DIIIIIE~ROLLS.BISCUITS
11111 ll ' Cl£AII CHEtSt.SLICtCl Mt~IC"1I CKEtsl:
111~' D '. -·-·-·······,tII0
11Il. D"'T'" • ... ISL£ ~ _ PET 1000 NlD HAJtllW.oJIE
11UI 0"'''' (.\1111£0 CA' ,ooo.OlV CA' rOOO,IITTY LITTI:B
11'5' D ' OOC BIIICUITS,SUI.rOClI:tl£.corrEt fII.T£RS
1111. D' --·---------.£110
11178 D ' 'UMSL£ • - 1IA1. - B~EACK

Ill.. ll""" 11.EACK.IlO'TD1£B - Sll£t:TS
Ill,. DA,. SO,TDlU _ 1.10UID.1lA10.S.'.S ' ... IlS
11111 0""'" ~VIlOL.'U:l)(;t.SlLvt"JI POl.lSK
11U. DU'" LIQUID COLO,-------SIIO£ POLISH
11121 0""'" IlU..EIl CLOVU.---__•••_••• ,!IID
Hili DAT'" "11AI5I.t 4 _ OtTtliGPI'
HUI DA'''' HtUlO SOA,. DISK IIA:SIIIHG LIOUIO
Ill~' DAT'" DfS..,IISHEl OtTtlCEttT,DtTtlCtIfT
11161 0""'" 'AllTIISTIC.TOILET &0111. CLt:AIItB
lUll O.'A C(lflET CLt:AIIEl.P1Nt: SOL
111.. O"T... POTATO CIIIPS.-----_••__••• I:IIO
un. 0""'" "U"'SI.2 l - JUIC£ - CANIIEO 1111.11
112n O"'T" IIVL(lII5.TOII.TO JUICE,'....'IC
lUll O.TA AP'LE JUICt.LDI(III JUIC£.LIIIE JtllCI:
unl 0"". CIDU
UH. D"'T'" EVAPO....n:O IIIU.DlV 'ULIl
112~' D"U ------------.I:IID
11261 OAT... ·1].I5I.t ~ _ CAIlKED lllUlT - C.IIKI:Il "ISII
1127. 0.'''' P1J<t:AP'L£.P£ACIIE:>.PtAAS
11211 OU... rllUl' COCJ:T"'l..<; .....u •...,nt SAUCE
11291 D"'T'" fUIlPllll1.Tt1I1.... SAADIIIES.liAl.JIOfI
11111 0""'" CIIILI CON CAAII£.-.--•••••• --.EIlD
llllt D"'T. "12 ...151.£ ~ • CAIIlfI:O VECET"'IlI.I;,s
11)2' 0"" I!JIOLE IlllSIlIlOOMS,SLIC£D HllSHROOMS
l1ll1 D"'T ----·-----T01!...TOtS.Cllr;1:II Bt:AIIS
Ill.. D"''I'''' ,tAS.'U'l'S.CORII,KIDIIU 't:AIIS
11)S' 0"''1''' roll:k ~ .EAIIS.'IIlEIIT<lES.----- ••_._.
Ill11 0""'" 1:1'0
11nl 0...,,, "17MSLE I _ 111:...15
Illl1 0"" H TOIICU£,COtltEO 'E£f,PORK CHOPS
lU,. D , I. CHOPS. POll 1.ItlllS.Ro.o.sT.KY .sTEAK
11411 D ' RIB EYE STEAl.lOUIIO STEAK.EEE' CHIJC1I
UU, DU'" ----·-··-·'ISK.CIIIClDl - WlIOL£
lU~' D"'T'" ClIlCKt:II - '.lTS.CllOUlfO Bt£f,---------- ••
114). OA'I''' tMD
11U. D..., ... "I8"'Sl.£ 1 - CRACIlt:BS
IUS. DA"" I!JIE"" 'HIIIS.BR!AIl CIllIIIBS.CIIOUTOIIS
lun OAT'" ~ITl CRACll:llJ>.S"'LTllltS.GJtIlHAli CRACKtU
11UI OA,... ----·-------.t/l0
lUll 0""'" "l8fBOfl, or STORE - COLD CUTS _ rROI&II fiSH
11U, 0""" BACOfl.IlOLOCltA,SI.ICEO 11M
11~" OAT... 'l'TJTtKEY.SKIlIIIP. fISH
1151' D""", ----------.-,tIlD
2..11 DA'... "£.'10

•

WEB UlOCIATES "'~,
_ Ill,", Oodt< ........
P.O 8o.1lIiOI
Col"", Del t,lJ.o C.~
(Cal,! ~cs'(IcnIS a(l(l6'll> la.\

A TBEEP kit you install inside
your TRS-SO keyboard.

• Completely assembled and testad.

• Attach to keyboard'S PC board with double-sided
foam tape (included) and solder three wires 10 easily
located points on keyboard unit Installs in minutes.

• Uses power from your TRS·BO. No battery reQuired.

• DEALERS! Install when modifying your customer's
TRS-SO. and include TBEEP's simple four word
BASIC command in you' 011 the shell Software.

TBEEP 2 Kit (with complete instructions) S 12.15

TBEEP'''2

For level II and Disk Users - A sell-contained audIO
alert beeper with a pager-like tone. Plugs m·line with
"AUX" cable Irom your TRS·SO (Requi'es 9V 8attery).

.... .. .. ..... .. ..... .. .... $ 11.15

Th• • ",p~lSlnp GrHn-ScfHn fits 0_ 'h. lront of your
TR5-80 Vk1tHJ DisplllY lind g,":> you implOWHJ con!,u, with
redue«! gill'•. You p.' b,ight luminous (/refHl cha,ac,ers.tId
g,.phlcs like tho•• lell,ured by mofft e1lpMl''''' CRT IInlt•.

Oon', confus. the O,iglnel GrHn-5CfHn wi,h. pmce 0' thin
film stud to the feee 01 YOU' video tube, .uch e. thll' eMr'
tisldbyolhe". The Orlglne/Green·ScrHflI. mountftlln a 'ull
"lime pe,",ctly matchftl to Ih. colo, lind ,e1ltll16 o( 'he
TR5-80 Video Display. " I. a,teched with edhesive .trlps
which do nOI mil' your unit In any way.

Tn. fUll (rem. design 01 fhe Orlfllnlll GrHn,SCrefHl "square.
0"" Ih. race of your video display and gfftlltlr Improve. Ih.
over,lIeppeerence 0' YOII, syslem.

The Origine' GREEIHICREEN

r_..· CMd ...~_. "'" cOOa ... uHi,u",.. pIN... Add ._,
_Iot/lOfI.,..~~...~DlrlNrl_,""'_.~_"'41
__ by ",.,u. .. OIPf/011tr _Jl.v~ "'_fa, _.'" ..lot. ,... "'"

THE 0 REEK-SC REEN _ _ $13.95
Add $1.00 fo, poSllIfle and hatld/lng.

:ierIll C!'\l!Clo or MOnev Q.oet 10
P'nor>e Ot-<'efS

11H\4'}4 '21169
Deal....- II'IQUO'oes 11I"1;!<1
uPS/COO - .(loS300

SEND FOR FUll LINE CATALOG

stop fIddling wIth your
cassette cablesl Install our
TBEEP and forget
It foreverl

TBEEP'· 1

for the TRS-80 from Micro-Mega
~
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_ .. _ ... .(1<0)_

_"'_.-.-.-.ca._

~
I

t€Il[\ HOWl , _ clIO" 10 __,
~ __s M1II;U IHd. 10 ...

I"A[STOI_ c.-. .. Ift _-......-
OU'l~.onw..... DClU

• TRAVERSE OEOMETRY

• COOfDNAT£ OECltoEll'IY

• """'" ClAAOES
• RAOW.. SfAK£0lJT
•~ CUl'VE 0E0l0lIETRY
• CSlCl.l.AA ClAVE S1Al(EOlJT

f·-
•

>"',
':~ Compute,.
•

.' .. Combll"l.......,
"",stilL .... MOloal...·
I'IllIWIIUTT
IUIIlICUPt18
1I01Cf I
" 16K BAS C I'fIlGRAM FOR
IlOIR ItAC£ HA.OleA",'18''''''-- .,._.'_s.a~_....._.,..
_"e--a ;....,..,..,.. 1'Hl).: ••___ -... .... t~ •• """"'"_____ ""01 •• _ ..... _

'~...- -.... ..-.....-'-
--,- y _- ........................ ·_ - ......-_~.I___. ,..__au.... _ .. ~ .. _ ....... .......-- ............._.- ._---.,.'1.-. _. •__
---. '..._......__.
=-~~'.. :=-"':'l:"'. _:..... 'wc_.__ rooO"_"...._---_..- ........-..........- -.......-_...... - .......__..__.
-. ... _-- --_ ..--.. ..., .._-- '-.,.""- _..- .----..._,-...._- _-
.... ,,."'....._c ... __ '
",.,_._.... e.- ..
.-a ......... e-,. r--. ''''''''
'••'loooll,. ~.__.,.-. Co .. __

.. It::l _ cew.IU"'IJ_._ ", __ tltI..
'•• w~ GIl e-. _ '---_
~ UllO..__.._,... .---"-,, ,.., '""'-

_ '" IIICI\ION SIITIM.
...........,._ 01 "'''''''_ * .....n _,
00 _ _". ,-,..........._ _ ..ltifo... __

_ ,~ ..,n__I"'_1
$25.00

~'" ~NIUTIOlI lImN.,,-_....... ,-......-._,---.,--"'"----_ ....._..._- .........-............._...._._~
___• $25.00

~
FTWARE

NGINEERING
YSTEMS

~INC. _~..- ..._-- ._-

.__._- --_......-_.1M ..,.__.__ _

::=.~.,- _ .... m.oo

11=::.::1
TIl·II'" NAlHENAIIUl
PIO_mlllt

In Ihe beginning your computer was to" make loIe
easy Then you lound Inal you had 10 become a
programmer to make your computer do the tasks you
wantltlo do

Now. yoo can relax.1 The CREATOR 1$ here Th,.
program wIn create BASIC, errOl free program tellt tor
you All you need to do IS answer the Quesflons The
Creator even checks tor errors.

·.1.1.16 COMI'lJT(R S(RVICES... _._...._.. -, ... ,.....

Thie Creator WI. venerate reparts, perform Cfllculaltons.
and even Inlerface With Olher program routines. No
need 10 become a proleMlOnal computer Pl'ogratTTmer
The Crealor, under your command, WIll creale cUSlom
Pl'ovrams lor you

The CREATOR IS ava,lable on dIsk lor the TRS-eO
model One and Two. Also available lor the Apple II
and CP/M Complete With an easy to read well
documented bound manual

... - __111



TUTORIAL

A cryptic look at coding.

An Article
Called Intrepid

"The German Code changed

with the transmission

ofeach character ofa message. ..

BuuGoraky
2449 o.rtJyshfre Rd.
Clflnland, OH ""06

III got S5515255545e63871991
90564273364539897981«111

042623356408581926282585037
667841584289886964513482664
2.5605«6486568831350SD52«
56623f19J.368354as.~, I
woulcl probably say '"Yes lhat',
true. ~ Of courl5e I would ¥I.vethe
benellt of knowing th81 11'18
meuage clecodal to "80 AlIcto
computing cortlalns !'Mny Inter
esllng PfoorlllTlmlng artlclH.w

How did I know that?
In nl. book A Ala" C.11ed In

t,."HJ (Ballantine Books. N_
York, 1976). William Stevenson
describes some ollheelfort duro

ing World War II by the British 10

decode Get-ma" military Irana·
mlilioni. The Gefl"Nln code
chlinged with the Iransml$&lon
01 each chat.cter ala mellNge.
Another compllcaling laclor
wa. lhal • 81ngle code machine

might send dillere"t coda' to
dlllMan! recipients.

1n.vttwrllten. series 01 three

programs which provide Iha
ume type ot coding and dec0d

Ing. The IIral program.HI genef'
ate an orlOll'l81 code: lhe second
will encode a message, chang"
iflO t/'le code lor nch chatacter
of the messape: aod the thIrd
will decode an encoded 1Tllt3

~ge.

Sl~ PTlnclptM

The principles ollhe code are
quite simple. A Ilsl called ClI)IS

maintained In memoty. It has a
code value for each ASCII value
uMd by the TRS-aO. Thll repr.
..ntlthe Inltllil codealthe start
ofa mesaa~.

Each meuage conSiltS 01 a
string of numerals fhal may be
conslde,ed as pairs, each pair
representing an encoded ASCII
value. The flral silt pairs are
special. TheM six are chosen by
selecting six singl&Cligil numer·

ala al random and using the
ASCII representation of each.

Three 01 these six carry no
significance and exist to coo
lUM things. However,the value
of lhe encoded digll correspond·
ing 10 lhe second pair, thelhlrd
pair and the filth pair are used
by lhe program.

The value obtained from the
sixth pair tells lhe program how
many times to adJullthe code In
a given oirecllon. Direction 1m-

plies that the code can be
changed by aOdlng or sublract·
Ing a fiXed arTlO\lnl Irom each
ClI). Thevarueof lhe aecond pair
Ilihe amount which will be ackI
ed 10 ClI). The value of the fifth
pair Is the arTlO\lnt which will be
subtracled.

Aa the mesaage Is generlted
vllues are either addeO or suI>
I,acled from ClI) each lime a
characler is encoded. Thus the

code changes wilh each leiter.
Furlher. Ihe way lhe code
changes depends on three 01

the lirallix dill palrl senl.
In Program Listing 1. (lines

1-90), line 5 prlnlS a big question
ma~ on lhe screen IS a symbol
lor the encoding program. In line
20 al,ing space Is sel aside. vari·
abies are Iyped and C Is dimen.
$Ioned.

Line 30 generales a random
numbet between 32 and 95, thal
is. between lhe limits lor tne
ASCII sel. The fi,st valuecho$en
is assigned 10 e(1), ancl each
subsequent new value will be
assigned to each subsequent
ClI) unlll all vall,lM 'rom 32 to 95

Sr' represenled.
In line 40, II • new random

nurnber(Nlls the samea. any 01
the ClI)already in memory. then
thai N is discarded and a new
ranclom number Is picked. J
counts the number of ClI) exist·
Ing and wtl8n J equall 63 the
luk is done. Une 50 prints J on
the screen 10 thai you can
tollow the progress of the pro
gram.

In line 60 lhe ClI) are rapr.
sented as a siring Y. This Itring
conliltl 01 the concatonated
Itringa 01 the numerical values

171 • 80 Mlcrocomputing, S.ptemN' ltilBO
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Propr.m listing

1 It:II '1IIIGflJUIl'-CU!'T'OCAA'1I1C 'IIOCRAII BY aun GQIlSU
2 IlEII fOil II MICIlOCOfl'UTIII<l
5 Cl.S,Y"I,'Oll x.. n TO l.lll£T,X,Yl,IIUTlfOR hlT02tISETl

.,yt,NUT,y.. 2tI'OIl ...11 TO 48 ST!f ~1,st"'X.VlIIIU

TIX,,", fOIl Y_21 TO )~, SET'X. yt ,IIUT, UT(I, Y'1 J 'SET
\X,h2),fOlt 1_1I'05111,IIUT

II Cl.S,Il&ll ItOUTINl!: TO CI:1lERA'tt OIlICIIlAL CooE
21 CLu.Rnl,OE'llOT C, I,J ,OE'STII I, Y,I ,0111 CCUI ,AA/lDQII
JI tt..IIJlOI,SJ,lf 11<32 TIlEH JI
41 'all 1..1 TO J:I, II-CIO TIlEII JI
51 NEIT I,C(JI_II:1f J<U TIlI:II J.J.l:P1I1""'541.J,GOTOJI
68 fOll 1.1 TO .J,X_IlIQfTICSTU(CIIII,21,Y_hIIIlUT
71 IlIfUT·'"I!:'.U:E Tl\l'.: TO !loWE COO~·,I

II '"llOTl-I.Y
" 010III IlEII ROUTIIlE TO EIlCooE IU:SSo\CE TIIEN So\VE IIESSo\G£, 1:11

CooEO IIIlSSo\Ct, ANO 1I1"l1 COOt
III CLu.Jt 11I1'OEfI"" C,I,J,Il'OEfSTIl X,Y,I,DI" CC.Jl,M

1l0000,lllfUT·TMI nAllY '1'0 IIl'UT CQOE·,XI,IIlPI,ITI_I,Y
,'DII I_I TO 'J,C(I)_V~LI"IO${y,I"2.. t.211,"EXT,Y.··

UI CLS,PRINT ·I:IfUIl 1It:9So\GE. DO IClT UCtp.o III CHoUlACT
EIlS.·,PIlI"" ·ENO NITII'!" USE '.' TO DP.LETt LAST L
tTTEII·

III 'R1lOT ·CIINlACTEIlS IU:M,\INIHG--· ,PRllOT, I·U
III '011 J.IT06 ,l_lUlo(tl ,X_IUGllTI CSTU (ASCIRIGHTS CSTRI Cl

l,llll,Zl,Y.Y.IIIIUT J
In 'RllITtl52,l,lf I_I TIIEII 111
lSI Jr..INJr.Ulllr Jr. •••• THEil 155 ELSE If x.. ·/" TIltN nl t

LSE If 1_·' TlIEN I~I ELSE 161
155 Y_LEfTSty ,LOI (n -21' I_LEfTS (I, LDtC II-II ,1 .. 1_1 ,GOTOI..
168 1_1_., Y.HIlICllTS ISTUIASCCXl l, 21, 'RI NTfSI2. Y, hi-I,

'1l1lOTn61,I,GOTOII~

17. CLli
III J-UN(Yl!2,'OIl '_2 TO 5,1f 1_4 TII~N IlEXT I
191 X·"IOI(Y,2·1-I,21
211 If 1.. 2 TYEN U ..VALCCIIRlCVAL(lIIJl
H' I' I.J n1r:J1 IZ"YALICIIIISIVALCXII l
221 I' 1"5 TIlE" IJ.Y,\LICIIRlIYAL\1I111
ns IIEIT I
2U I.LEfTIIY,UI'fOlt 1-1 TO J
zn •• IIJ05CY,2"1-I,21
25••-VALlll -J2 ,U-U.I

01 each 0(1). TN!n.ln lines 10and
80. Y is saved on tape. The 0(1)
could be saY8d on tape directly,
but this method is muCh 'aster.

Sa'tlng to Tiptl

The second PlOQram, shown
In LiSting 2, (lines 10().410). IC·
quires the message, encodes It
and provides 101 saving Ihe
message on tape i1nd saving the
linal cooe on tape. Line 110
takes care 01 the houseKeeping.
11 retrieves the cooe Irarn tilpe
and separates Y Into lhe 0.11
again.

Line 120 tells the operator
that the message can be typed
and must not exeeeo 100 char,
acters. This is a someWhat arbi,
trary figure, but the mesSilge
will be stored as a single stling
and thilt cannot exceed 255
charilct&lS. Since each charac,
t&l otlhe message is coded lIS a
tWo-charactel string represent·
ing an encoded ASCII value, lhe
message length can actually
leaCh 127 Chlfactlrs.

The Op8l1tOI Ie also told that
hilling , will &lase a character
jusl typed and that hitting I will
terminate the message. As the
message is ent8led. lhe counl
will change. and Ihe $Cleen will
show how many characlelS are
lelt. The message will appear on
the $Cleen In lIS lext and ASCII
'orms.

In line 130.1 is set equal to 94
whiCh is the number 01 charac·
t...s remaining. Remember Ihat
the lilSt six chllactelS are
generated by the PlOQlam. LIne
140 generates the start 01 the
slling. A value )( is generated
randomly as an Integer between
zero and nine. and a string is
made. The' SIring will include a
spaca and a nUlTI8fal, since Ihe
space was saved lor the symbOl
K. Only the rlghl character is
taken to oet I single Character
string.

The ASCII value 0' the sIring
Is lound, and then a suing 01 the
ASCII value Is formed. All of that
Is done by X = AtGHT$(STAS
(A5C(AIGHTS(STAS(K),1111,2). It
n'l8y seem like a lot 01 work. but
this lesults In a Iwo-character
string that rllPlesenls the "SCII
valiJ8 01 K.

While eaCh of the six Ks is
randarnly generated. Y is set

equal to Y+ X. Y is an ever grow·
ing string 01 all the XS.ln line 150
each chafactel 01 the mesMlge
is entered using the INKEVS
function.

II an • is hit. I is incleased so
that the pfevious character will
be repllced by the next chlrac·
ter entered. When I is hit. or
when I is zero. the mesuge 15

ended.
In line 180 lhe encoding pro

cess begins. Y is the uncoded
menage lepresenled as a
string 01 ASCII vatues. Since
eaCh element 01 Y is two
characlerslong, J, whiCh equals
one-halt the length at Y. indl.
cales how many ASCII pailS
there are.

In lines 190 10 225lhe second.
third and lilth ASCII pairs are
evaluated to see what numerals
they represent. 11, 12 and 13 are
set equal to these numerals. 11
will eventually be added to 0(1)
values when Ihe code is
changed. al'ld 12 will be sub
tracted. 13 will tell how many ad·
dillon lunctlons to do before
swilchlng to subtraction, or vice
versa.

In line 2JO lhe construction of
Z begins. Z will be a character
suing representing the encoded
ASCII values, and the linal
message in code. II begins as
the tlllt12 characlers 01 Y, then
the rest Is the encoded values
obtained 'rarn the message.

In line 240. X is set equal to
tWO-Character sIring taken Irarn
tN! middle 0' Y. As I moves
along, X will be set sequentially
tobeeachASCli pair InY. begin·
ning with the seventh pair.
which is where the text 01 the
message acWally begins. K is
set equal to the value at Xminus
32, and then equal to C(K). Which
is the cooed value correspond·
ing 10 K. For example, X = 32.
the value 01 X would be 32 and K
would Iirst be set equal to 0 and
then to Cl,0). ThaI would be the
cooed ASCII value for Ihe space
character.

Lines 270 to 350 check how
many limes the code has been
Shifted in a given di'8CtlOn and
then make the apploprlate shill.
KO IS a varlabte whiCh keeps

track of whether the code is be·
ing shifted by audition or sub
traction. When KO is 0 the code

IS being shifted by addition.
when Ira 1, the code is being
shilted by subtllction.

Kl keeps tllck 01 how many
shilts have been n'l8de. This
numbel" II compared with t3 and
when it equals 131tls then reset
to O.KO lecelves. new value and
the appesl1e shift begins. In 290
to 320 Ihe code ;s adjusted by
adding 11 to each o.t). II any C(t)

Is then 'argellhan 9!l the value is
adlualed by sublfacling 64. In
this way the complete set is
maintained.

In lines 330 to 360 the code is
adJusled by subtracting t2 from
each C(l) value and adding 64 to
any which would be less than 32
otherwise. In line 370. I Is printed
on the screen so that you can
see lhe progress lIS each chll'
Ictel 01 the code is gener.ted.
Following line 380 the coded
mesMlge and the new code can
be saved on tape.--Progrilm LiltIng 3 begins on
Une 500. This program reads In
the original code and the coded

message and Ihen decodes the
message. It Is analogous to
many partl of the second pro
gram. First it looks al the first
six ASCII pailS and Irom lhe sec·
ond. third and sixth pairs. ob

tainsthe values 0111,12 and 13. It
will know how the code Is
Sh1lted during decooing.

Nexi il decodes each ASCII
pair beginning with the seventh
pail. This is done by finding
which C(II equals the value 01
the particular Ascn pair.

1=32 Is the decoded Ascn
v.lue and CHRS(K = 32) on line
650 linds the deeooed charac·
leI. The atrlng Y is built up of
these Characters. so lhat Y will
be the decOOed message.

KO and K' are USed. as in the
encoding routine. to keep Irack
01 how the code is changed. It is
changed with lhe decoding 01
eaCh Character, so Itlal Ihere IS

a Corfect code 10f decoding the
next chafactel.

Finally In line 770 tN! decoded
message is displayed. The code
Is prepared and slared on tape
as a single SIring again.•
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EDUCATION

Bach to BASIC!

Music Note Recognition

J. David McClung
P.O. Boll' 1590
Dallas. TX 75221

My ....lIe and I bought our
TAs.80 partly to help with

our children's educations. We
dido1 realile 'hen how very lillie
educational solt....are was avail
able. I turned. therefore. 10 wrl'·
ing my own.

Music Nole Recognition is a
program I wrote '0 teach my lWO
oldest children how to read
music. The program display,
alltler a treble clel or a bass clef
with a single whole nole. The
child 11 asked to name the note
within a previously selecled
lime. After 20 notes, the r.
sponses are evaluated and the
incorrect ones revieweo.

SI_ Steps

I follow silt steps when debug·
glng a program. Step one clearly
dellnes the lesson. Children
learn more quickly when I",
SOflS are simple. For example,ln
Music Nole Recognilion I could
have included sharps. ftlills or
lractional notes. Instead, I

limited the lesson to whole
natural nOles.

Step IWO presents lhe lesson
hllcts. Mott educational pro·
grams I have seen fall by asking
Questions belore the S1udent
has a chance 10 study the mate
rial. My Children quickly lose in·
lerest in a program, if it asks
them several queSliOns in a row
Ihat lhey cannot answer. Pro
grams are lTIIOfe elfective if the
lesson is preS8f1ted before tesl·
lng begins.

In Music Nole Recognition,
line 2'0 lets the child review lhe
lesson. In the subrouline begin·
nlng at line 1400, each note is
presented with lis name. The
child can study as long as nec·
essary belore beginning the
tesl.

Step lhree tests the child's
knowleoge, The lest Is the heart
01 any educational program. The
sludent should be allowed to
demonstrate his knowledge 01

the material.
I try to maka the test ques·

tlons active, varied and inler·
ealing, My children lose Interesl,
ilthe program repeats the seme
QUMtionS in lhe seme sequence

each time lhe program is run. I
use the TA$-80 random genera·
tor to vary the order of the ques·
tions. I also Include protection
to prevent repeating lhe seme
question 100 often.

In Music Note Recognition,
Unes .20·.040 selecl Ihe se
Queney of questions. EaCh ques·
tiOn is compared to pr8\liously
selected questions to pr8\lent
duplication. Thus, 20 01 the 33
possible Questions are pre
sented eaCh lime the program Is
run, but In dltlerent sequences.

ChUdren respond best to pro
grams lhat have a lot of acllon
on the CRT, For axampla, this
music program redraws tha en·
lire stall for eaCh test Question
,ather than merltly moving the
note, The extra action helps
hold the child's attenlion.

lrac:hd Challengn

If tha program is QOlng to be
useful lor more than a few runs,
the lest must become moredllli·
cull 15 the student masters the
lesson. You can challenge the
student by limiting the time al·
lowed lor eaCh answer.

The vallie 01 H selected in lina

320 determines the time al·
lowed. In my computer, I mllst
mllitiply the nllmber ot seconds
selected by '0. lIthe progf8m is
used without a keyboard de·
bounce routine, the ~ mllst be

increased. The correct vallie can
be established by experifTlllf'lta·
lion.

The program responds to
each answer immediately, cor·
recting a child's responses. This
feature makes the computer
especially vaillable as a leach·
ing tool. Lines 560-580 conlirm
lhe answer gIven or tell the
chUd what the correct answer
was.

Step lour evalllates the re
slllts. An evaillation should en
courage the student 10 study.
An ellective educational pro
gram will eYilllIate how well the
child has learned lhe lesson and
eocollrage the child to perlorm
better. I try to presenl the evaill'
ation In I positive manner.

For my older children, I use
theIr school'S grading scale.
They are snown the percentage
correcl and a lelter grade. For
younger childlen, I use -Great,
·Good: ~F.ir" or "Need more
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1198 Los Robin Dr.
Pilm Springs. CA. 92262

(714) 32:J.1400

m
55

--TRSDOS or CP/M Compatible· Supports Four Disk
Orl..... Dynamic Print Formatting· Diablo, f'.EC &
GlU'ne Print Podcoga • Multl-ColuTW'l Printing· Print
Value Chaining • Page·at_o-tlme Scrolling •
8idirectlmol Multispeed Scrolling • Subsystem with
~Int Vol.... Scorebocrd • Automatic Word & Record
~ Tolly· Clabol Secrch & Replace· Full Margin
Control· End of Poge Control· I'b'I Printing Text
Commenting • Line & Porograph indentation •
CenterIng· UnderlIning· 80ldface

·flIIINO........ _ ..... 011 ._011 t....,eo,r..

TRSOOS
$ 350JXl
$ 325m

Cluettt .•••..• $ 100.00
Oi,k ••••••••• $ 1.50.00

TRC
TRO

CP/M
Serial Diablo, NEC, Q'-"HI $ 300.00
All atl-er printers .•••• $ 215.00

the electric pencil
-. "O'l'tII Wont "owninl Syst'l!I

llR TRSOOS venlcns 01 The Electric Pencil It are 0tW besl
......1y~ (D"I now type OJ fost 01 you Ilke wlthovl losing ~
dQCEI,,,. New TRSDOS featwes Include word left, word rid\t.
word delete, bottom of P'09I I'IUmberlng 01 _II OJ extended
CUrIOI' (D"Itrnl. for greatIII'" .... flexibility. BASIC IllIII$ may
obo be _Itten ~ limply edited without oddltlmol JOflwore.

CM CP/M .....tlON en the~ 01 _ hJve been dstribvtlng
fer __01 yecn mel allow the CP/M VI« to edit CP/M flies
with the addition of our CONVERT utility for aI oddltlmol
$3S.OO. CONVERT i. mt nKfJired If c:rIly q.Jldc md easy word
~Ing is required. A keyboard buffer pefmlts fost typing
wlthovl d'lcrocter ku.

The: Electric Pencil I is still O\tOlI<lll&e for TRS-80 Modt-l I
!n'e.... A.I~ not 01 ~ticated 01 Electric Pencil II. it
Is Ifill aI extremely _y to we mel powerful word prooea.Ing
.y.t.-n. The .ftwore hoi bee-o deslg* to be ..-d with both
L_I I (IQ( ....tern) croci L_I II model. of the TRS-aO. Two
---. one for tAl with CXIIIette, and one for we with clsko
are QYQllable c:rI COllette. The TRS-80 disle _slon is _11)1
transferred to d,k crlci Is fully [nteroetl.... wIth the READ.
WRITE, D~, md KILL routln111$ af TRSOOS.

When text i. printed, The Electric Pencil avtomotlCCllly
In••rts o:rrlage returns ~. they ore needed. NvmerouI
QOR'tlinotlcns 01 LIne Lel'lgth, Page Length, Choroeter Spacing,
LIne Spacing ~ Poge Spaelng allow f« my fom'l to be
hmdled. Right j..-tiflcotic:rl gI.... rl\tlt..totd rnorgins that
are --.. ~ may be numbered os _11 OJ titHld.

N tut is typed O"ld the n of a K:l'eerl line I. reoc:heci. 0

partially oompIeted word Is !Ilifted to the beglrnlng of the
following line. Whenev.- h!1d is inMrted or deleted. eJd,tlng
text is puItoed <boom Of PJlIed 141 In 0 wrGp~ f05Ncn.
Eyerythlng qlpe(n en the "'cleo c1sploy acreen (II it oc::cws
thereby eliminating en)' ~....cIfit. Text may be reYlewed at
will by _lable~ or poge-at~tl~ ICfOIIII"Ig both In the
forward end ~se directlQr\$. By talng the .-:arch or the
search end replae. fl.FlC"tlon, (¥ll" .tring of characters may be:
Iooated fTtd/or replaced with my other string of character. as
desired. Specific MI. of choroc:ter. within enc:oded .trlf9
may alto be: tocoted.

the electric pencil IITM
el'MO~Shr_

£~ for the lRS-80 Model n· Computer

n. Electric Pencil t. a Charoctef Orl..ted Word ProoesaJng
System. This "..... thot text is !!ntered 01 0 eontil'lUOUS string
of ch:roctetS end is rTW;rolpulated as such. ThIs ollows the t.-er
enormous freedom O"ld _ I... the~t O"ld hcnc:Illnv Qf
ted. Since Ill"leS (1'8 not delll'le<rted, c.ly runber of char.
oclen, words, linea or paragraphs may be inserted or dele1ed
anywhere in the leld. The .,tlrety of the text shifts end
open. up or d<»a 01 needed in f",l1 vl_ of the ..... Car·
doge relurns as _II as word hyphenotlcn cr. not recp.IIred
since eod'I line of text I, formatted outomatloally.

.._---..:~



pr"ctlce.* For pre·schoolers ,
use a smiling face or a ud l.ce.

ArtIewa and lmitll110na

Stap liva reviews incorrect
answe's. WI'Ien the child an·
swers a tesl quesUon Incor·
rectly. the computet provides
the correcl ooe. In addillon. the

questioos ans_red incorrectly
are ,evlewed following the
evaluali01'l. Line 800 repeats
each missed question, until an·
sweree! coneclly_

Slltp six concludes wllh an in·
vilal101'llo try again. I try to and
every educational program this
way. The stUdent shOuld be

praised lor~ WOOl. but en·
couraged to achieva higher
scores or shorter response
times. Such challenges keep the
program interesting.

My Children have enjoyed
leamlng by computer so much
Ihat my 12·year-old daughter.
LeEn". and my IQ.year-old son.

Denny. are beginning to wflle
their own s,mple programs. The
educationill usetutness 01 the
TAS-80 is limited only by Ihe
availability 01 sollware. With a
lillie practice any compuler
owner can write programs thaI
challenge and leach the slu'
denl..

Program Listing

u eLUJI. lS"COT'll 21', 'SUP IMPl,IT ItOUTIIIl!
III 'IItPl,lT ROUTIIIZ AND THIlIIC LOOP
11' POI 1.-1 TOll' It.Ulun
H' IP II).'''' 1'oll0 Uh·a·PU",. II"nTUIII
ll' IP ItO" PII",. ,1.·o\lIswn ".I,C,O.I.P 01 a

IU IIIU ,J!TUIII
211 • aroIII PIftO(l.......
2U eu,IIs.snlJt(lSIU. '*') ,01l1li1211,011111211,1.1:11.', n

·STllIJt(llt1.CIlJ.I I Ul11
21. CU, 'UIOTU' •• llWi IC IIOT!: UCQC;llITIQII', Pallrr, PI I""'1

I.' (el Ult aT D"V! IICCLlIIlC. UCXAAOIiCM. TIl'
2]1 PRlln',PRlln"TlIIt PItOOMM IS OESIGlIID '1'0 TtloCK IlUSlC

ITOOtllTS TIll KAllES',rallfl"or I:AoCH LIlli 1.ll0 SP-'CI.
·,Pllln',PII",.·TKI OUll IIILL CDll61ST or 2t OUUTIOM
S.·,Plllfl',Plllrr

241 PRlln"llfPUT '00 TOU II",,"" '1'0 IIVIIII ',11
251 IP LlMI(n.ll.·Y· CiO'I'O 1411
111 'an IIlf'00000TI0II
lit CLSl1l1PuT 'lIIlolT IS YOUR lLVIl! ',M'
12t 'UIl'I',IIIPUT ._ IIAIlY RCDll05 '01 lACK OllUTIQII ',x

'11·.·.1
1n .~, RCONDS MUIIUII
H' I' 1I>21U '"IIOT',OU CAM'T KAvt 'nIolT I.ONG·,PRIIlT,(lOT"

o 121
411 'SELECT Tl:ST OlltsTIOIfS -- 110 llt,c"n
411 PRIIlT,'"IIfl"n"NDIY -- TXI C(lllPUTtIl II SELtCTlN<l 'I'll

I OIJUTIQIII'
HI rOIl hI TO 21
H' "(X).JlIIpl21),POll Y'I TO IX-1I'1P "'IY1.A(XI COfO U.

lUI I'£XT Y
... NtxT X
S.. 'ft8'l'
511 ,Oll Gol TO 2.,Il.o\lG)
521 OOSU' II",COSIJ' lilt
Sll Ir C·l GOIIlJ. 1211 ILSt GOSllI IlII
~.. I' I_n. 011 S_156 PIlIIlTJ&,····.III.····, ELSI PIIIIlT'

I.U,
Sst PllllrT... ·.·,C,· ','IIIl"T 15 TIlt IIAIIt 0' TIllS NOTI',

'OOSU' 111
5U PIIIK'l'''.STJ.IN<llliJ,· '),IP n-Ol lI.ul'P.IlIIrT... ·COll

kECT',CiO'I'O SU
511 Ir 11<)0' I.llP U<)··PRlll1'tl.·IlRl)l;CI TIlt NOTt IS "

01" rooP.l, I (p).,,(a)
~n Ir IS-" PIIIIlT... ·YOUII TIN: IS U', TIll 110ft 11 • ,0

I" roo,.1 'I (,) ."ICI
SU GOIUI Int,IfIllT
n, '!:Vo\W"'M: TUT lltSULTS
III CU, 'KlIftCIlI H 21) . '1I11lT'T!:ST lltSULT', 'Ill lIT, ,1lJJrnII,

•• YOUtt T!:ST IlZSULT 11,'
In PIIIIlT,'IIIIlT'llUIIllII COMICT. ',tt
UI 11·2'-11
Ut PIIJ",,'llUIIllUi IIUIID • ,II
15. PIlIIlT·ICOkE '" UoolI1l/21)'III) ,PRlllTUSIItC'",,',u
U' '1I11lT'CMOI "
111 IP ll<n'lIlln"r'
'" IP U)5' AllO 1l<1t rlllllT'p'
UI IP U )11 I.MIl U<" '"IIlT'C'
1" IP U>7' AllO u<n '1I11lT'1'
111 JP u>n 'JIIIlT',,'
12' '1I11OT,J' U.lIl 'JII""'yOU PIO CJlt.ATI·,COf() tI'
II' 'lttVIIII TIlt OllU''UQIII 11I5SEP
.11 PJlIIrT,'1I11n"'I'O lltCHICll TIlt ONES TOU 1115"0 __ 111'1' I

In'U'"IIlPuT It
12' CLS,'OR 0001 '1'0 \2'-11)
U' Il.EIO),aOSUII 11I',G05lII1 III'
U. JP C.l CO$\III Hit ILSI: COStII Illl
.51 JP S·U4 011 1·156 PRIIfl'IS.·*·· .... ····ILSIPlIllOTU.l

0,
In '1I1111'... ·TJlT TlI11 otIt 1lG"11i ',,(i()$lJ1I II':PIII"""."

IlIltClliJ.· '1 ,Ir n.os 'RIIII'... ·COJlJ.tCTI ',COTO II•III PRlIII"",·II~I·'GOSUIIU.,CO'l'O",
,n COSU'lU',MUT 0
191 CLI, PllllfJ'CllIIl (211 , '"IIfl'·COIICRo\TULATJOIfS. • ,Ill : PJlI",.

,PRIIIT,'"lIlT'YOU COT nt£ll "LL-lCOSUI lU.,:'RtIll','
1I1l4T·Plllo\Ll.Y·,'"IIfI',GOSUS lU.,'IlIIlT·...,.Tt:. IIl1CK I'
,Oft"

tI. '1III1T,PIIIItT'TO TUI ntl TtS"l' o\GMM -* XIT DlTEa'dlf
PUT U,1lU1i
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111. 'ULKT 110ft
Itl. 0It "CiO'I'O ItU.1I21.IIH,1I2l.1I24,1I15,ltli.lI21.

IIU.II21 .ltn.1Ul, 11)2, I nl .1IH, 1t15, lIl6, lUl.
In'.IU'. un.l"1.1"2 .1141

U2t 01.·C·,1_2H,C.I'lltTUJlII
1121 01.·P·".2U,C.l,RtTUJlII
1122 0'. ·t· ,'·151 ,C.l 'lltTUIlII
1121 01_·P·,1.41',C.l,IlETUJ.1I
1'24 OI.·c·,s.n"C.I,RtTUllII
112501·'I·,1.5U,C.I,RtTURM
lUI OI.·,,·,s.nl,Col,RtTUllII
1t21 OI.·C·,I.n',C.l,IITURIf
112. OI.·r·:SolH,C·l'IltTUllII
112' Ol··£·'S·ltl,C·l,lltTUltJr
1111 01.'0', I.U2,e·l ,IIITUIlM
l'lIOI-·c·,.·nl,C-l,IIE'/'URIl
1112 01.·C·,'.151,C.2,IlETUIlM
1111 01.·I·,S.222,C.. 2,I"UKII
11]( 01.·"·,1.2U,C_2'Jl£TUIIII
Itl5 01.·C·,S.HI,C.2,lltTUIII
1111 01.·'·,I.Ut,C.2,JlJ:TUIIII
1'31 01.·I-,S"11I,C.2:IltTUIlN
11]8 01··0·,S-5t2,C·2,JlJ:TURII
lilt OI.·C· ,5'1" 'C'2,IltTUllM
114' 0 •• ·.·,S-I1I,C.2,.!TUJtH
1..1 0'.·"·,S.lH,C.2,lItTUltM
114201.·C·,S.ln,C.2,IIItTUIlN
114101··P·,I.U2,C.2,RtTUIlM
1111 'PIIIIlT sur,
Ill. CLI, PIIIIlTUSI .111 ,Pili", PIIllfl1IS, Pllllfl', PIlIIll'll I, Pill""

, '1I1lfftll, Pllllfl', PRIIII'IlI
112. RtTURM
1211 'OMlf T1ttlll.t CLIP
121t POI p., TO 4',SITDl.Dl,IIUT D
122. IIUTOII
12]1 rOIl 0.1 TO U,Ut.Il ".1'511'1",11) ,IIEXT 0
1241 P"T" It.lI.lt.lI .11. 2' .11. 12. II, n, 11. H .12. U. 12,

l5 .H, n. U, JI, 14.21,14 .16, IS, 25 .15. H. IS .12. Is.n
• U, 24,16.1', U .11.11. 2l,)7, 2J. 11.]1,11.22.11 ,2'. I
•• ]1.1t.21, It.n.It.)7. 2•• 2', 21. 21.21. n

12~' D"T" n." n, 11.22,26, n. ll, 21. II. 21,11.21.26,21.1
6.21. n. 2t, 11, H, 11, H, 21. H.)5. 24.]6, ~S. 12. ~S. u.
a. 21. 2S, 28, H. H, 25 .15.26 .1l, 21,14 .26 .l~. 21.21,26
.21.21. ),. n. JI. 21. 32, n.ll. 21, H

1211 lltTUIIN
lln '1AS1 CLI'
1l1llltSTOllt,roa X.lT061,III:t.Il".I,NIXTl,roa X.l TO ,~,It

t.Il V.X,SlT(V, XI ,lItxT X,IltIlTORI,IIITUltM
1]21 PU'" ,11. '.It ,11,11. 1t.1t.1I.1t.1I, 16.11.11. II. I',

11,2'.12. U, 12 ••1,12.11.12, 2t.ll, 15 .Il .11. B. 21,14
.14 .1~.1].U. u. u. U, IS, n.l6, B. U. Jl. U. U. 11, I
1.1l, J6.11 .n. II. U, II ,l5 .11, J6

UU IlAT"It, B.It. n, It. H, 21.H, 21, H, 21, n. 21. U. 21.l
1.21.12,22. U, n. J2, 22. U. B, 14, B, U, 2]. JI, 2], 11.
~4.15.2'.II.U.)'.21,2'.2S.1l.2~.ll.25.2'.2~,2.,26

.11.26,11,21.21.26.2'. n. 11.21. U ,21.26,21.21
IH. 0"1'''21.''.21,21.21,21.21.22.21. 2l. 21. U. 21, 2~. 2'.2

1.21.21.21 .21. 2' .22. 29. B. 2•• U. 21, 2~. l'.21. l', 22.
11.21.11. H. J2. U.12, 16.12.11 ,12. 21. J2, 22.12.2].))
• u.)). U, ll.ll.)), 21.]], 22.]],2]

I'" '1IIVIIII ft!lll.~

Ill' CLS'PIllII'I'... ·fttllu: CLE"
142' COSIJI 1111
1411 <lOStl1 1211
1..1 '011 11.1 '1'0 12,GOSUI I'll,
lUI 11 M/2.JII'I'IN!2l 1.'.11
1461 I' s·n. 011 S.UI PIllIfTU'·~··'l$'-~··'· ·..qs, ILl

I PIllIlT 'S,U.· ·'01,
141. IIIXT ", '1IIIfl"U',' '1'0 IItVall IASI CLI:P· MIT tltT!

1'"IMPl,ITU
lUI CU
IU' G06UI Ill'
ISIt (i()$lJa Ill'
UII 'Ill""". '1AS1 CLlr'
U2I rOIl N·ll TO 24,GOSUI lilt
lSlI Ir II!2.llftlllnl S·S.U
1st' I' San. Oll l.l~6 ..11ft '1. ·--·+U.·--·.· "05, EL

51: '1I11lT ".11'" '.01,
1551 MIIlT II,'IllIlT"It,+TO PIlOCUO IIlnt oun - lilT tIITEII

'"IMPUTU
l~U CiO'I'O ]l,
In. ""'USE
lUI '011 Y.I TO 1I1t,IfIIlT,U1VMII
1111 £liD



~,

••".
-~~~

ll:lSOl
~."-"~.
~.".

...ICI LIST
, ..,0.......;_c........,.•
~c..,Ina ...
(-.ole ..........
~ OO(l,_._.-_.

"",IOllOC 10120
IOllOC 101 00
(lHllION. ,..
........Ol.'lOl'_
'AI'l1 'IGI'
0llMI SId. I,ll
InotJl YIOlO 1m 11'IHU'GAII .... _ (llS......_.. ,...,)_.
•.... 1NoIo._0I"-

...;r:.".
"~' • '" "- ,,'.10
"-. ,.... , ...... PM'-......,.-.,_+-_0 0UMlNK.T1 __•

_ ' ..1 ....-
, I _ .. ' ••00.

".u•••...
lJ."".•••."••".,.~
,~"..~o.

IMII _IMI IHO"'I

SPICIAL IT ,PICIAL 12
" ,... .....-. .... -"I,c llIS« " ,.. .~ ..h •• ...,P.......,
_ 0'''' MVlII.'U" _ ... HIWOOS" lot ... ,-'- ......
..... ,-'- ...... 01 '"~ • m •m........ 10 YI..... ' ... llIS«l' ,... c....... '0 YU...., ... OI.SOlUII ...NO ..........y __ II. AHO .............., _
b nuo b ,~

'0'........'0 '0' ..... IIG< ~

Find 'h. HI, prle. you can In this magozln. on a bo. 01 10.
Verbatim 5% Inch Floppl.s and subl.oc:t '.50, THAT'S OUR
PRICE_ w. lndud. 1M shipping (pl.a•• fl;u" tt.. cam·
p'litO'" ,hlppin; and handllnll cha'll.s In you.
compulatlan).· Compo•• OUr p.lc•• on other ~ulpm.... t, II
w.·•• no' I'" l.a" "perl,IY•• Ill... UI a call.

_.... _..
....._ih....._..
..._.- 0..- Oonol"

.~

PI.......",t« __ ••, (2O(lroo)

WhI.... _"'''!-p._.,0,.._,
''-ok-..

,;N,1lo (:lS)
_d_loo1

,..rilk(~
_ ...... u ',..."'-tlc __ .

""""" 1""_ Ioo. n,_....
01010 "__,;, lMIo__.. (10)-_.._..-••WII liMO!lT
lI.to\< ......~-,·Of"......... ...,...,. .....

W· IIlllrJl'JI , ..o I3lJili 4636 Park Granada 159

O Cala"N_. California
~iIlJI'JI!ilEI'130212131883-8594

,"00.00
13HOO
1_.00

C"lll
INCLUDlD

3-Q2 23rG...... ....,0". N l , nIX>
IWJl11~1I)1 (2121 nJI.~

IllOOl n I '30(1

.._...._-_......._-

CUSTOM

lNCLOSUIl

10 '-. U .._
.. ,_. 'M UOI.10
" ,_. u. U1o.oo
, ... _, 11M _ "'l-M .. """"

U •.•\
TA5--80 & NOATH STAR ADD-ON DRIVES

1115«1 ~. ' ..._,,_.. 01 ''''HOY C(Nl~ " ."
C.....__ ,_._ _..,.. ,._. ,,,,, .

1••0111 ..
, ..0111 ,U

"'" HH.OO...,. 'n __ 130<900

~ll".oo Ufl.OO
~.I"eoo 1.1900
._...,.._ 111900
, . I.U.OO

110 '000 "'-'0.00
~, __....~, 1.».00
_ _,_.""~, 1 31.00

"'.' .00 u.a.•'
",.' eoo 11".00............ '.'0 110'00
c__.""..'.. (n~to.....,-.I I~."

c....-. 11'·2 ".".. {I"~to.....,OO'l). 1'0.'"
" "..... 1'19900
_, 1"'00
_._ , 32Jl. U2tO.00

,...-." HUoo
S!'[CIAlt MIHI FlOP9'l DISKS. _ 01 'O!Wlfh Iie loooJ ....,
12• .00 t..",-......1Ie DooJ only1_.I", 01 '0. <Ii {Ioo pIe.'le
..... »O.OIlI.C__". _I"~"".'_,,~ .jj

IltotIo .10. "" "", _.......1ltotIo.,...., -. _.-_.,,, _.

II tara ""
I"Yftemf.c

... m
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~~~~-.e;KREU SOFTWARE2a'2."""""""""'Ill
~.... presents for the lRS-aO

PET, Apple II, and Apple II Plus

ELECTORAL COLLEGE 1980

The Tool too tor.....,"'U "",.......,....ol_ ,iI8O_.1a1 EIKl_
Woll " ~ CARTER" R€AG"'N~ "'NO£RSON~ '" WIN trw -=."'" tIO _
""0'''' Ho,,,.. '" ~a,,_~ 1110& _ ....,_ or • pto

_oI_tlC.ol~"_"'tIO_""_"'1lYI, Ou<""lI""'_ocaI~_IO_"""__
2 Ono..:_N'II'" .""'-'... ,......... f(lIl ... oro _

UI""iI ,,,. or on__,__,.". progr poo.
__,-.l-=t .,.run ..... 'r.-pr_,ol ....'......-ealtu
IIolea Sl~Z

COLLEGE BOARDS
Tho_,"'..,IO .....Iot""'~_OS"'TE.o_..

10 _ on oct __ E.ocn (II _.__ oont_. "'"'- ,h, 1Ir "'_, Uct> P'O"

1I' _OtI_SAT ...........Il'_ olrne__
ol o.n"""" ........ t... _Io<m .. _1n'N_ u.no'lcM
_,_ol""'~_Ou.-I_SCor""llon_ ~ __
__ ... IoCCCIO<IatICe ...'" ,,,. r"..,...,.. ..... or ColOege _os
COtHGE BOARO YOCAIIt,.IlAA,
COt.lEGEBO.ulO WOROREUtoTIONSHII'S
COLLEGE 804AD_"A TH P"Rl ...
COI.lEGEIlOARD_ ..... 'H PART B
~PL£TESEl

TIME TRAVELER

1111_' ot ,... _",e _ Conlrontl pl_ ....n compIe. OK/.
_ ."....'oonll<l<l .. h",", ,lie -..no 10< 'HI ,...,. .c"on Us'no 1l>lJ
"me .....en'... pllvetl "",., 1"," I Cl\e11en9'''O __ 01 .".n_t.
,1\1, ,ne,_ ,,.. ... ,........ 01 "",,,:In, Imperl., -... NeI>I>C......n.u....
Babylon, I~Maton. EgYPI J...~.. lem al 1"- M'" pi 1"- e'ue'''' 1"-
Cr~_, Macoh U... lIaly. ,,,. F,.ncn f\a¥oIu'"". '''- "'an
R"'PM.,., .na, E"Il".n C'VI' Wa, oa.a, ..."n t<.t,.,. f"'r<l """,h ' ...
Y'MIgI. ale I~""", ......HlI ...,tn n"'OIH;al """,...., .na llQMI""""'"
_al...........~.... ale ,~ '__""11 11'_ '''~al'''''' E.eh _ ..
"""lW' U~ Q!i

THE SWORD OF ZEOEK

BY THE
TIME
YOU
READ
THIS
AD,
dial (617) 373-1599 and order Insort-SO,
your TRS-80· microcomputer would
have sorted 1,200 names and addresses,
10,000 numbers, or any other Random
Disk File from your Basic program.. .jor
only $49.95!

ULet us sort things out for you!"

5 fimSYSTEmS, mc.
PO Box 122S

2 Wa.sn"'9ton Strefl
H';:lYe-rhtll. MiiSSiloCnusett. 01830

HOSTAGE

REALTIME SUPER STAR BASEBALL

TSHORT +'"'rom WEB

THE MOST
POWERFUL
BASIC
SHORTHAND
EVER!

Aolx"""",,,~Sor, T..... 1ot It.on 8O .. "'!to .........
TlIS8J". ,_ad 1f_'1o. all!>o Tondy Co<por.."",

• 11 SAVEABLE KUSTOM keys Ten 10·C"a,Bcte-r Bndone
64·charBcter

• 41 p,e-prog,ammeO LV II and DOS Sla'e-ment ~eys

• COmplete oecal set tsec pIC'u'!,'1 ,"cludea 101 bOttl LV II
ana DOS sySle-ms

• Incluaes DEBOUNCE ano ALTO REPEAT

• Hold SHIFT Of CtEAR and prcs. desllea hay an, lie
slatement .s typea on sc,een

• InCluaes LOWER CASE DRIVER @ key substltuu!S lor
SHin

• Ll:!s, ttlan 1K bytes mactlllle language ,elocalable ,n n. or
low memory

• Fea'ures seU·ente"ng commands IE CONT GOTO,O
KUSTOM

• Incluaes compre"ens'wf> IflSUUChon manual

TSHORT cone casselle ,,,cludes Lewel U '" s,ngle d".e
DOS) S 1995
TSHORT on 10lmaneadlskette tOOS only ,eQulles20,
more a".es). S 2_.95

••-_......--..--..-.-=--_...,.,.-" ....••

_._.,-,_ ...... ......_.....

Ne\IC>l'''' andIOI "19" ,..,.,...., rIm "' th,' COIlt..t __ '1'01
.....,_,,_ "'" "'" I..,orl"',

''''01'''' _, II",,, '''\II'.e_"II '0 ...... _'101' It IOIIt\I" .....
1liO.._. ''''' UN &,1<1,"11...."" ...... 1'<110'111.. SchOOl Bu_. 01 ._
N~cll" '""'01'

.... ,~ 'ul illa. QUOIH; ppo~.,., ..,.,nll ..... __ '''' pll",' ac, ......
I'll)'$" """" ",_tl(; I'"' ,...I"I"'a11y _ ,_ pI ''''''"eal OIl"on.
Ih.. _ ~al"y ••'1Ie1l IhI ,n"oca<", PI II....., p«>mo.. _ all
lac'"IP1 nIVO''I'_ III g...... oackaoga II

~._.""""""'"._... £__,., Y _totcom
pottong ""'" _. cr-I,pma '_01_.... _"11"'_<11_.__.... """.10. ..,-._ UplO
,_ t>laY*1 _ lOr '"""0' __1$4<>g _ Pfogtam

_,.. lin lOyal'iao ...., """'try _. Ir><:Iucling FCC IUIlngI _
...Ilk:...... I,pm cMc grOl./lM, E.>-c.l"ll _ ......,k: 111_~ 13

FIgI>lIO _IV.... Roo. I"" .....,. 01 EVI" In m;o oncr__,..I

_ rou mull GQtIt,on, • ..,.. 01 CtMt"'.. "",..aland~,..al for_al.,N~ all,_ mull til~ _ ,,__~

lfWC'*V,__....cncr.1l , til lac«llr>,.,.., ""'lIlI'I" rou..-
"""",. _ ""'_. _ <II _ -. ViMt 1>1'"
..01.....e Ea<:f>ga"", .. _ .. _ OQKIaC and~_01
,_, S2oO.lII5

PRIME TIME

~""mat\OI.. _ on ,"- 011..""" ..... 01 ""'..... bI!''''II_ potdlongca,".~_t .-.._-..a._"-"'al~ChOoCaI""
cIu<Iong_Il-"_'"U"'II- buRt""lJ."''''''_'''**'''''_n.on0lIJ$. _ aa.- oncIWI .....- plays. _ 001_ 011......,or.. I'IIl
tII'__ l>d<oIll ,,.00

AlSO ...VAllA84.E AU T''''[ SUI'UI STAll BAS£8IU. "~116.

_......-.,
....., _........'..._ ...

WEB ASSOCIATES
_ Mal' 0«Iaf _ ...

PO 60.9601
ca..,.... 0.< Ua, CA9~

(Ca'~ R{'s.aenlS aaa 6

...__.... ,...._-,_._._-----
*Tf'tS.«I '" aIf_ 01 """ _ S/IacIl 0._ 01 fln<ly CorPOl""'"

Seod check Of money OflJef IQ Krell Software .... ns
2\ Millbrook Drive. Stony Blook. NY 11790 (516) 751·5139

0,.,.9012869
~_,_~1"""«1

uPS COO AOaS300
SEND FOR FULL LINE CATALOG
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GENERAL

Deep in the heart of ROM.

BINAX KIBUFF
JOhn T. Blair
122 Dumont Alfe.
NOflork. VA 23505

In an attempt 10 break MIcro
SOft's BASIC lor the TRS-80,

several 01 our club members
have spent many sleepleu
nights tearing through Itte lisl·
ings of the Level II ROM's. What
follows Is some 01 the Ifuits of
their labors and we hope thai
some 01 the newer machine Ian·
guage programmers can save
some lime by calling on the fol·
lowing information.

DELAY Is used for time de
lays. Load the Be regIsters wl1h
a number between one and FFFF
Hex (H). When DELAY Is called.
a return will occur IIPPfoxlma,e
I,

128'IN _ 1). 31)·~&1l<l.""""""'"

later, This loutlne Is located at
OO6OH.
LD IIC,.lOO()I; :_.JUOl • .,...y" ....
CAll llCll!OM

CLS Is used to clear the
screen and home the curSOl. II Is

located at 01C9H.
KIBUFF reads the keyboard

into a buller uoW a carriage Ie
turn (CA) Is entered, then II re
lurns to the calling routine. The
sllrtlng Iddress ollhe buller Is
contained In 4OA7H, noled by
programmers as (40A7H) and is
Inltlallzed 1041 E8H. This ca.n be
changed by the use, It desIred.

This roollne 'esldes al 0361 H.

CAll 03&.H

81NAX Is used 10 converia bi.
nary number In Ihe HL register
10 liS ASCII equlv.lent. The
ASCII value Is In , buffer begin·
nlng at 4130H. The contents 0'
4130H. (4130H). Is always equal
to20H.

The conlents of 4131H 10
4135H will have lhe decimal
ASCII characters. (4136H) wilt
always be OOH.

CAllOFMH

AXBIN conver1s Irom ASCII 10
binary. Load lhe Hl reglsler pair
wilh the address 01 lhe IIrsl
ASCn character 10 be conver1ed.
On return the DE regllMe, con·
lalns Ihe binary equlvalenl. The
maximum number which ca.n be
converted Is 65529. This ,outine
Is Iocaled al 1E5AH.

LD HLXJ(D1)lJ(lOO. '._. 01

ct>a< 10 tie~eo
CALL IUAtI ;....11 _

lO .t...l0£1 ,.1«. conl~'" ,...:-,.,.-
OUTSTR will output a sl,lng

of charecters Irom memory to
Ihe CRT. load the Hl register
wllh Ihe address of lhe flral
character. Characters Ire oot·
pUlled unlll ellher a OOH or 22H
is found. OUTSTR Is Iocaled at
28A7H. (NOle: Since Ihe addilion
0' a disk I have found Ihls
rootlne mayor may nol wOfk. II
will work II Iha system is
brought up In BASIC2, non disk
bIIsed BASIC.)

VIDEO displays any characler
in the 'A' on the CRT. You must
push the DE reglsler onto the
Slack before ca.lIIng Ihls roulll'Hl.
It is located at 0033H.

PUSt< DE :..... 0£
CAU. 0033H ~"""Y Cl'lArOC'"

.,..,0<.0£

PANTR. the printer driver rou·
line, located ., 0580H. Is
CALLed 'rom 003BH. This rou·
llne locates the prlnler at 37E8H.
and checks lis ready stalus by
reading 37E8H lor a JOH.

This routine is very poor bI
cause Ills nOI usefUl with many
prinlers other Ihan Clntronlc's.
(Radio Shack has assumed thai
a small printer will be used.)

'1'00 can caplure lhe rOUline
and use your own by changing
Ihe address stored al4026H and
4027H to lhe addrass 01 yoor
prlnler driver. (NOla: Be sure 10
PROTECT your prlnler driver
program by answering Ihe
MEMORY SIZE quesllon).

SCANKE sca.ns the keyboard
for.n entry (key Closure) and re,
turns the ASCII value 0' the kay
in tha 'A' reglsler. SKANKE Is
localed at 002BH, you mUSI ex·
change registers belore calling
Ihls roullne.

EJlX ._ '.-;I"''''
CALL OO2llH .....ft ....~
EXx ,_1.,.. 'iIG'It...
ANO IFH ;....... ou, bo1'

CUllor control tlbll Is 10'
cated Irom 0506H to 0!>40H.

1. 8er:.k_••"" _le ClWoc'''_

"""2. Oele,. lal ",,",oc,.-OOCE. Hl 110<'"
1O_"""""YOf cl'IAracl•.

3. Curtor 0Il-0I86H
~. Cur"" otI-018OO1
!>.~ to ••pe_ clWoc''''_
~....
&.~""'""'~&a. __ C\nOl-OlECtl

1. Oowr> _ ctnOI"-l)lE7H

.. Up ,.... ctnOI"-OOf'H
II Curtor _-CMOOH

10, Curtor to tleQlnroiftg 01 _-l)l.o.IH
11. Er... lrom ClltSOf to ...., of lifte_
~~

RllIoclttld to RAM on power
up:

\ vee.,,"'<:< ''''..ruot.-DeOll0 oet:llI1
1 K.,ooe<o "'""'" GOtlUOI """'_-0&£1·
~,

3 V""" OC8_OIlEF 10 oaF&<

Pf'ftl" DCI_oaF' 100llFEH
~, d:I,o 1l11CH 1_lIftl

BI.1e commlnd tlble-l650
10181FH

(Nole: This is ASCII texi.
however. lhe Ilr,t character in a

word has the mosl signlficanl
bil (8) sello indlcale new word.)

Jump Ilble-1820H \0
18C9H. These are Iwo word ad·
dress, I.e., AE 10 me.ns IMllhe
louline is localed It 10AEH.
This lable is a one lor cor·
respondence lor lhe BASIC
command lable.

Error m....g•• -18C9 10
18F6H. The data here is ASCII
code and two words each, I.e.,
4E 46 Is Ihe ASCII 'or Ihe NF
code.

II any 01 you reeders have un·
covered any more ollhe secrels
and would like to share them,
then please send addrelses 01

the rOUllnes and any olher Infor·
mallon you hlV1l.

One lasl nole, Radio Shack's
R5-232 ca.rd has several loca·
tlons 'or Its addressing. The
conlrol ot the Baud rate. pattly.
number ot bits 10 be sent. elC..

are a comblnltlon ot bolh hard·
wara and soUWlra selection. lis
dala portis Iocaled It port EBH.

I wilh to ellpress my think. to
Bob Cobia. Dwilne Saylor and
Geogre Hlgaon lor Ihelr a..l.
tance in locating and oetlnlng
the roullnes.•
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STYLE

The intricacies of PRINT statements.

Variations On A Theme

George R. Bum!/
ROlJle 82

E.stl-iacJdBm, CT 06423

Since becoming hooked on
the TRS.ao in July 1978, it

has been my singular ob)echve
to collect all the available

relarenca mate,ial I could rind
on programming Ina' wonderlul
machine. At best Ihe collected
wol1<s cover the more OtlviOuS
routines. ignoring whllt I con·
sider to be the fundamentals
that can change a good p,ogram
Into a bette. one.

PrInting. U".

One of those lundamentals is
the prinllng of a line. Have you

eve' tound in a book even one
paragraph on the printing or a
simple line?

Well, turn on you' set. be
cause here ills! Gel yourseilin.
\0 BASIC, type and RUN the

following:

10ClEAA 100
:lO PRINT STRINGI(63:"

Howaboullhat!
LeI's analyze Ihe code. line

10 clears string space.lDelete
line 10 Mel see wl'lat happens.)
Line 20 ulllizes strings which

print almost anything, as many
Umes as you wanl. In this in·
stance it pllnted 53 dashes (-)
which Is the maximum tor the

TAS-ao screen. Just remember
thaI the number is placed lell 01
the comma, and the character
you wal"lt prlnled Is on the right

side. enclosed in Quotes (excepl
lor control codes).

Type and RUN this mini pro

gram:

'0 CLEAA 100
20 PAIIIIT STAIIIIGl.l~1,-X':S1A'NGl.lZI

1,STA'NG$(Zl:'1

500 what I mean about the
STRINGS lunction?

In case you have lorgotlen,

the semicolon between slale
menls prints everything on Ihe
same line and eliminates the
need to repeallhe PRINT Slate,

ment lor each command. On the
olhe' hand, typing a colon bfI·

tween slalements, lollowed Oy
PAINT, prints each slatement

on a dille,enl IIna. II you are a
skaptlc try It Oy retypIng line 20

10 read:

2O.PAIIIIT S TA'NG$lZI.-)("),PRINT
STAlNGl.lZ',-1 PRINT SllllNGS
121.-'1

Okay. now Ihal you know how
to prinl a tine. let's gel more

specitic and print a line at the

top 01 the screen then anolher

one 112 Inch below II. Type and
RUN:

lOClEAR II))

20 l$ • STRlIIIGMJ.-·1
Xl PRINT l$
~ PAINT CHR$l'J8l
~ PRINT U

In spite 01 those lunny look·
Ing bar g'aph lines, it works!
CHRS(l38) is Ihe ASCII code in·
structing the compulElf to prlnl
th,ee blank lines. II also Mp
pens to be the graphics code 10
prinl that up and down bar on
Ihe screen. However, when thet
code is sent 10 a prlnler it prinls

only the three blank Unes.
II you write a pfllgram slriclly

lor Ihe video display use lhe
PRINT statemenl 10 prinl blank

lines Instead 01 CHR$(l38). II
you inclUde a routine that also
writes 10 a printer. then use it In
that pall 01 the program to save

time and memory.
Notice in line 20 thaI

STRINGS(63,-'l is made equal

to a smaller string character IU)
again saving time and memory.

II was slated earlier that tha

STRINGS luncllon prlnls almost
anything, so why not a control
code such as CHRS(138)?

Retype line 40 10 read:

OOPAINr STAING$(l.CHR$ll36J

Remembflr, since we are us·

ing a control code, the Quotes
are nOI used 10 Ihe rlghl at· the

comma. Run the program and
you will lind that It does the

same job, printing three blank
lines. Each additional InClease
in lhe number to Ihe lett 01 the
comma will print one mOle tine
and add Sl320t an InCh betwee"
lhe prInted lines.

Changing Ihe number to lWO
will print tour liMS or 5/8 01 an

InCh and changing It to 10Ul will
print six lines or approximately 1

Inch between lines and so on.

Mo~ Sophl,tlc.tlon

To expand the Iheme and
make OUI p'ogram more sophis·

ticated, type and 'U":

10 CLEAR 100
2OU. STRINGSl6J.·1
)J INPUT-NO OF LiNES
TO pRiHr'L
OOFOAX.1TOL
50 PRINT U
eo NEXT x

Unes 40 through 60 set up
lhe FOR-NEXT loop, ending it
when lhe number at lines you
enlered have been printed,

Entering 14 IllIs up the screen.
Seven tills nail the screen. This
type 01 program is especially

uselul lor making up ruled lines
on a page with your prinler. II
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nMEGA OFFERS THE BEST DELIVERY AND PRICE ON:
APPLE· ATARI • TRS'80 MODEL II • INTERTEC •

T.I. 810 • HEWLETT-PACKARD-85 • SOROC •
COMMODORE • NEC • QUME • CENTRONICS

Products are
NOW

IN
STOCK

AT
OMEGA

Sales
Co.

__ "WHOLESALE COMPUTER PRICES"
DIRECT TO THE PUBLIC

12 Meeting St., Cumberland, R.1. 02864

OMEGA sells only factory fresh. top quality merchandise to our customers.
JlMEGA will try to match any current advertised price with similar purchase conditions.

Before you buy anywhere else - be sure to call flMEGA Sales Co.
1·401·722·1027 or

1-800-556-7586
GA ships via UPS. truck, or air. COO's. VISA. Mastercharge accepted. I l'IS4 I

OMEGA
SALES
CO.



you wanl 10 double space the
lines change line 50 to read:

~ PlliNI U, ~NT

An easier way. however, is to
inclease the number in line 20
from 63 to 64. Incleaslng lhe
number adds a dash (-). which
pushes the invisible cursor
around the cornet to the hNd 01
Ihe nell! line. completing the
command. Then It ffiO\Ies to the
line below. creating the dOUble
space. to walt for another com
mand, which In Ihis case Is 10
print 64 dashes,

Now, how aboul printing a
line at the top of the screen and
then another one two Inches
below II with a messaoe In be
tween, Type and RUN:

IOCLu.R I!XI
XlU. STIIIHGMJ,-.)
:10 "IS ~ STIIINGS(~.CHRS,,,..
00 PRlNI U
~ PIllNT HI
eo PAlNr fAe
aa~IIEPOIlT TO THE.....,

ro P'A<NT "II
eo PRINT U

Not bad! But what ill want to
vary the .eport heading? In that
case. add the 'ollowl"'O:

3!i INPUT "TYPE '''1 YOUII IIEPOIIT
HEAOING-Jlli

Since the number 01 leiters in
Ihe leport heading will vary. a
tOfmula has to be buillinio the
program so that the computer
can Ilgure Ihe correel lab posi·
tion, regardlessoltlle number 0'
leiters.

The way we arrived atlhe tab
position t22lin line 60 was to
sUbtlact the number otleUms in
our heading (19) 'rom Ihe tOlal
number 01 spaces (63) dividing
the answer by two. Translating
that Into a lormulathecomputer
will undelsland is relallvely
easy. Simpty staled the formula
Is: 63 minus the lenglh (LEN) 01
the heading (RS) divided by two
112).

In computerese il is written

6J.LEN{RS)I2. Since the com·
puter has to calculate the value
ot 63·LEN(RS\. belole il can
divide the answer by two. II must
be enclosed in brackels.

Now lhe lormula 1oסii15 like
this: (63·LENtRSj/2. It loilows
thai lhe answe. Will be our 'inal
tab position. The lormula ilsell
will have 10 be enclosed In
blackets. Retype tine 60 and
RUN:

For Ihe 'inale, use the same
lormula to p'int a line across the
SCllen with the reporl headlng
embeOcted In the middle. Type
and RUN (clear Ihe previous pro<
gram by typing NEW and p.ess
ENTER):

IOCLu.R 100
XI INPUT -"TYPE IN Votlll
IlEPOIlT HEAOING'.RS
:10 U ~ SfAlHGSll6J-tEH
1RSW2.··)
00 PIIINT U-RS.U

Simple but ellective!

Note that Ihe formula Is
placed to the left of the comma
in line 30. giving Ihe compute.
the same information as in line
60. However. Instead of prinling
blank spaces to reach the tab
posilion. it prinlS dashes (-I.

To leave a blank space on
elltl!. side ot the report heading
change lines 30 and 40 adding
line 35:

:IOU. SHIlf'./GS(l&JlEN
lRSIlm •.-.,
J!>8S. STAlNGllI, ")
00 PIIINl lUIS.RS.IlU5

In order to leave room lor a
blank space. one daSh is sub·
tracted from lhe formula In line
30, and STRING$(': ') is added
to print thaI blank space on
either side of the heading.

It you would like to do lhe ex·
ercises in this arlicle on your
printe. change all PRINT
statements 10 LPRINT. Also.
you can change the number 63
10 the number 01 characters (col.
umns) your p.inter is capable 01

printing across Ihe page.•

PROFESSIONAL

TRS-80 Business Software '..m 4900

TR8-80 MODEL II

All of our Model II Soltware Requires CP/M and
CBASIC. This allows you 10 lake full advantage of
your Model II.

TRS·IO MODEL I

All these programs run with TASOOS and Radio
Shacks Level II Disk Basic.

CP/M ...•...•.

CBASIC .......

02SO

"00
Osborne
General Ledger. Payroll. Accls Rec & Payable. Each
$49.00 or $129.00 for all three.

OSBORNE WITH OUR ENHANCEMENTS Manuals for Ihe Osborne programs and ours
$20 each

GENERAL LEDGER $125.00
..._"lI ... PlO,,__OO._•• ,!oO_ .,.._~

~"'__I0<__"_p,,,",_ "_"ull__ ot_"'lIby
"""""'. y__ 0..0..... _ 0.,0.................. "'10\1,.... ...I~
_ ........ """....000 • ..., .............~,_

e:.--. ,. T'_.Ho"","_P••T_.'_E __~•.
~._ """"" _"'""'II DoocIue1l<>M. "'",to 0- ~.. ~.....
.-. w· e-_ """ eo.. _ 0...- 0..0,,_

_",,",. P..,.Olot r,...""'plOI, P...__, ~ .,.. IH Pu,""'"
0-. "'-1 POllIO po.n... _ gCII><k.", ,_ e-oc....... ..-.. by
_ ..... Of .............,. A9O'O lOClllO" ",""""to _otII. ~&I ••"",pM,.
So," l...,.. •..., _ ... _ ._............... ,.......,~ '.......,_..,.
._ O'-~.......'''Il ....... _

PAYROLL

ACCTS REC & PAY ..

OUR PROGRAMS
INVENTORY
CPA CLIENT WRITE UP
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... $125.00

..... $125.00

$350.00
$650.00

T ~_.,......"'I1 ...... """ ... _."'lI ""_ J~01.'""' ..,........ _ ..,~ __ Q_I_ .. ,O_" _"".""
Full lervtc:. A«;ountlng • Proc...lng

........... , ,., .

5423 Crows Nest. Fairfax. Va. 22030
VISA/MASTER CHARGE .....33

17031573-7300
RM Cobol with Multi Key ISAM

S ~95.00 Manual S 39.00

We deduct 2.00 from phone orders
to cover your call lor you!



Build yourown m·crocomputer
asypulearn

computer tee logyat home.
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New from NRJI
The First Interdisciplinary

Home Study Course El'U OfI'ered
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ezlit): lbe NRI lXlUIX Ps you limubneous
trJinifl« In both stIlb... mUes you one ollhls

""..."""'
Build Microcomputer,

Test Instruments
NRI ps&rbto)wld book IeamII'llIO Bfve

)'OU praaicaI, "handI-on-~ /d J'OU..... ,.,.__"1lI'J_
for-leamirc~ II prilrms bkt
Ihe finest 01hs kird, and ieawresbolh.smiJly""boll<""'"_,....

Ewty~ SUp's IlsmitllSUp.
UsIna the NRI [)b(:or.oery Lab- plus lhe NRI
~ voII-chm lIWf and CMOS digital
~ CDJIUl' )'OU abo l:uild, )'OU perbm
"""'....."""-_....
count•..nce dn:uIlrJ~ 00Uf0i1el1ll,

-- -- •

...__-_-.m



UTILITY

A sort program with options plus.

Beyond Shell Metzner

2'"

'SEX', OR 'UP CODC') OR

'SEX', OR 'ZIP CODE') OR

change Ileid values. Thll al)'
proach minimizes lime conium·
Ing string space reallocalionl.

Oe'<oelop Your Own Sort

Armed with these ideas, I de

veloped I Level II, BASIC IOrl
utility or my own.

Wlfhin a two-dlmenllonal ar·
ray, It allows you to speclly .n
unlimited number 01 sort fields
In major fO minor sort sequence.
Yoo can also lpeclly whether
the sort on each Ileid Istobe as·
cendlng or delcendlng.•nd
whether numeric or alphanu·
meric.

The US8f specilies theSOrl pa·
rameters through INPUT and IN·
KEYS Itatements; but the Pf()o

gram can be modilled .asily to
anign thoe parametMs lor your
buSiness application program
and fhen branch to the BASIC
sort utility.

Program listing 1 contains
the BASIC progrem. Lines 140
throogh 250 are nof pari of the
sort utlllfy, but generate random
chlracter Itrlng dat. Ihat II In·
put for demonstration IOrtl.

Unes 260 lhrough 480 prompt
the uw to Input the sort param
eterl. Notice fhat the sIngle dl·
menslon .rray AS() contains the

data 'Ield names. Lines 500
through 860 contain the coding

allow r••ter BASIC sort speeds

than fecofd awapplng. but mora

computer memory 'I needlCl 10
hold them and the expanded
BASIC cooiOO.

Both alphanumeric and nu·
lTl8flc IOrta can be readily ac·
commodated, II a ch.raClIr
string 'H'y hotds fhe tne to be
BOned. The BASIC VAL lunctlon
Is used for numeric Iletd sorts.

If the record swapping meth
od Is used. II Is much f.ster to
use the BASIC VARPTR tunc·
tlon to swap characler sl,lng
I(eld addresses Ihan to ex·

97'54
97.54
97.52
91155
918S1

91155
91152
91154
97'51
97154

'SEX'. OR 'UP CODE') OR

looking-without lue<:eu-Ior
• ullllty that could perform UIM'
specified major \0 minor field
sorts In ascending or descend·
ing order on alphanumeflc ornu·
merle field•.

I did 'urn that the Shell.
Melzner sort algorithm provides
the II.ls81 _\'fieg. BASIC sor1·
Ing benchmark•.

Also, recorda can be rear·
ranged by swapping or by using

record polnteraln a ..par,le ar·
ray or within afield 01. multiple
dlmllHlslon array that II being
lorted. In general, polntera

tN'TtR MOUN'T Of' STRING SP...Ct TO Rf:SERVE?
tlfTtR lfUMBElI Of' RECORDS TO CtHERATE? 5
BlfOOI'tOO B2 II
NT 18 f'
00 69 f'
'nlOGCZS S1 II
OTrllRZTX 61 r
tNTER NAXI: SORT rttLO t ('NAME', ''''CE',

EN'TER 'STOP '? SEX
tS THE rIEU> NUMERIC (Y/N)?N
...SCENDING OR DESCENDtNG SORT tA/D)? ...
&liTER NAIlE SORT ,tEU> 2 ('NAXI:', ''''CE',

tNTER 'STOP' 1 ...Ct
IS THE 'IEU> NUMERIC tY/M)?Y
...SCENDING OR DESCENDING SOItt (A/O)?D
lnlTER NAME SORT 'IELO) ('NME', • ...CE',

tNTER 'STOP'? STOP
DO 69 F
Q'tFIIRZTll U F
N'T 18 r
8NIlOIIOQ S2 M
'nlOGGIS 51 I't

Ineeded a BASIC sort utility lor
my TA5-80. and nOI wanting to

reinvent the wheel, I r&Yi6W1ld
available literature in the hopes
01 finding a printed ulllily 11'Ia!

met my busln."~•. I went

CJoug Walk"
34BS Mock Orange Ct. S.
Sa/fln, OR fl7302
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Turn your Micro Into an
electronic anct sKurlty

controller with our new

TRS-SO INTERFACE

SUPERIOR SOFTWARE PACKAGES
FORTHE

DISK "ASED TRS-80'
SMARTIERM .$79.95
UNQUESTIONABLY THE BEST
SMART TERMINAL PACKAGE
FORTHETRS-80
·True Break Key
·Auto Repeat CTypomallcl keys
·Progtammable 'soll keys
·ForwartliReolerse Scrolling

Mull'page Dlspl.y
-Trlnsmlt from Disk File, SCreen
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·Rece.ve to Disk File. Bullet or prlnler
-Mulll Protocol C.Plbtllty

SPOOL-SO • 39.95
A TRUE OlSK·TQ.PRINT DESPOQLER
FOR THE TRS-80
·Prlnt Disk Files While Runnlf)Q

Other Progtlms
- Prints Compressed e.sle F,les
·Includes RS-232 [)r,ver tor

5erisJ Prlnlell

CALL US FOR YOUR CUSTOM
SOFTWARE REOUIREMENTS

MICHON. INC. Model II
1QO.tS Wilerlord Drive Versions
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(301) 461.2721 SOon
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rntckntJ add 6-" loaks lilJI)

170 S. Palomar Dr.
Redwood City. Ca. 94062
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2K Baud PI. US
ror Ihe TRS·801'l

.s.w, W"I!;ftntdlo.J~IIplo
4 limo rasl~ than rIOInllll

.s.."f. '~lfy Ind IoIKl arn)'''". Ill' 10
JOlOmo fn(~ lhan PRINT.

• Usn Y1I"ablr hardcopy rormallllt&U
0\11",,1 rO\lllneJ worl onlh ~
primn'S)

• '·IUSI'[])'· ,~ • machmf b1lt&lIqC
procnm (1'I()l I hanhl"Uf add.,.,

.1 coptft plw aftH ow _ proer
~upplkdon h'ah qualll)' eaSSO:II~ror
~ 2. 1610:. 32.. or 481<

TAPE OPERATION

FEATURES
"IOVIJ I~ir "STI_ tl~"S'~. lonl

·UlJlIU•• slI'H 'NlllfHI
'_1_01' I., •• S' ~ 10 H~ ,n'l
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"" ~II II III 110' '-0 I~I "IIYI
1I0.UI_1t1 ,.'11111

11 /lfnlr Onlffl'" 1.1rII' (.fiji J66-JUO

:!....E: PALOMAR
SOfTWARE

,,,, I
OM PU T E X (",I'U-HnL@ II H"" •• t , ....... I, lUI

'WISPED"
CRYSTAL CLEAR

PlASTIC COVERS

Preurue - Protect - Oi.ploy

.~_o.l

.~_....
.........._--_.._---,(lIlI\oo....,.__io_

[
e-.bIno'lon prk. 534." J

including poJl~

MOOEL I 'O......l oliO Q"ollo~.

DEALEI' IMQUlII,IU IMVIUO.

Cro"'ln PlMlk Co ... ,,, CE:
3746 N. Colege 317.9'lS-5666~

IndillNlpolis. IN 46225 ~

-------------

- ms.-3D MODEL 11 USEP.S -

BRING YOUR TRS-80
KEYBOARD TO LIFE!
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Progrlm lisfing I

fOf the soria.
The Shell·Matzner 80rt ,100

rllhm' haa been u,ed wllh I IUb

routine In IInll 930 through
1010. U,lng the VARPTR, lhls
,ubroutlne complrll sort IIeld
vIlues (thlt ,witCh record Id·
d"" pointers) In Un. 1030
through 1090.1Nollceln ttll sort
flelet v.tue eomPfirlson Ihll VAL
Is used 10 peffOfm numeric
sorts. The relational operatOfll
''>'' and "<'" are used fOf II'

eendlng Ind delcendlng 1OrI'.

UntlS 6lIO through e90 check
to see II lhere Is ItlOther son
flekl. II nol. the IOrI I, com
~ed and lines 850 thfOU9h 870
dI.play thelOrl.a recorda.

II there I. another sort lleld,
IInll 710 through 830 identity
ranges 01 r8<:Ords In the prior
sort which Ire equal to those In
the second Ileld. The beginning
and endIng reeord numbers of
the previous sort field ranges.
which equal Ihe rlnges In lhe
second !leld, lie Input to the
Shell·Metzner alOOflthm. These
recordl Ife then r.aorted to lhe
current field specifications.

Une 560 IgflOfes record com
plrlllOl'\l that Ire outside lhe
current rlnge of Interesl. This
proceu is repelted untll all
record. are processed.

A s.mpIe Run

Example 1 Is a SImple run 01

.......--
live records generlled by fan
dom Ueld values. NIXI, • IOl1 Is
specilled In Ihe order shown in
Table 1.

Finally, the lOfted records are
dl$()layed. Note lhal III "F" ...
field tecotd. Ire Ofdeted belore

In "M" ae. field records ,,,,
Cendlng sorl sequenceOll major

sort lield). Within "F" and "M"
ages are ordered from oIdesllo
youngest (descending sort order

on the mlflOf sort tlelet).
Thla BASIC SOft hIS proved

reliable Ind a rill lime-saver
when wrlllng business pta
grams. Hopelully, you will be
Ible 10 pUl il 10 good use with
YCM.R" system• •

'.1_ E- ~.II_ ..~_
~.... ~ _ 0. S _.-Soo1""l__ e--_ our .9ra. _
,~~

1 1 R.~ flMIS __ -so.......... _.,19._
._~

11 UII USll D.l:f'I.D IlUI.TI.LI: 'IEW !JOlTS
II lU •• A.lICDDIIII; 01 DElCDDIIII; •
U au .u.PlIAInIIlEIIIC 01 IIl1llEllC
U ItEII ""'01 '1'0 IHIlDI •
51 au CQIC IlAutD
n au lU5 IlOa OItAIlCI ClXIlT SOU'nl
71 1£11 SA!."'. DUOOM Ul.l
II lQl. UUI Ul·:Kn
U lU lIOU'UUPlIII;
III CI-5,D.l:f'IIff 1.·1
IU IlIPUT·t1I'Ul NIOVII1" 0' ,,",,1111; &AACE TO lESElVE·,O
III CLEAJl 0
HI IQI. CDlIIITE II!CDOI'I SOlT kEO)IID&
HI INPUT·tllTEl IlUIlIU or IIECOItos TO CDlI .....Tt·:A
151 Dill UIA. tl.U ltl ,AI CIl.·Ilo\IlE· ,1.$ C21.·ACt· ,Ulll."S

O·,Alltl··U' COOt"
U. '0' 1.1 TO A
n ••• INDI.,
... ,OJt C.I '1'0'
U' U( 1.11.Clll,11.CMltllIUlDI26 I.Ul
U. !CUT C
211 1.llltDU51,CII1.21.UltlIEI
2U ., ItlIDU1.1 'nIEII CllI,)I."II" ELSE CIII,)I.·'·
2]1 Eo'7U' 0 ltNolSI ,CI C., tl·,TU Ctl
ZU 'lI"" CllI,II,ClU,21,CSII,ll,CSCl,tl
ZS' IIE1T I
2" IIEl1 USEl llPECiPUS SOlT ........IIETr.RS
27. '011 C·I TO ':CICC1.-I,CHC1.',0(CI.':IIEXT C
ZII •• I,J .... ' •• I
2" PI1HT"UlTtIt MAIlE SOlT 'IEW",R"IMPlJT·C,,.A.IIE'. 'AGE

" '8E.', OR ·U' CODE') 01 t)lTII ·!i1'OP··,ss
III II' no·STO'" ANo 1.1 00'l'02U
lit " n.·sTO'" COTO...
n. rOR C.\ TO •
n. 'P SS.AS{C) carolU
JU NUT C
:15' G0T02U
In CICI1.C
lU PltI""·U THt I'IELO NUMEIIC tv/!Cn·,
let COSUUIII
l" US.CHS
ttl II' SU·'Y· TIlEIl C2lI1.\,COTOt2.
411 C2CIII.2
UI PItlHT·A.lICtIlOIIlC 011 OEtCIIID.1lC SOIT lA/Oil·,
UI 1tS.IIlREU, It ItS."· G0T04U ILl;! PIIIII'I' JS
U. '1 ItS.· ... • TNtM DClll.IlG01'D4U
UI IF 1tS.·o· "'lEN 0(11.2 ILSI COTOUI
41. I' I.'~••
411 1.I,I,c:ot'02U
ttl 16.1
U' 'D! SOIlTS UUIlC '"ELL IU:TIIlEI ALGOItITIIII ••
511 Il-.,l
511 n.I""(13/21
51. II' U.' 'niDI U'
n. '''1,15-.,1·13
5.. n.u
H' lI.n.n
SII I. 16>1 OD (17<1 011 'hJ 01 U<I Dil II>Jl TUIl III
n'GOaUltU
s•• I' '1_2 GOt06Z. ELI. COIUll.Z.
S" n.n-IJ
III II' nel ",nln

.1. <:oro551
n. 14.14+1
n. 1••un "'til 511
IU <:oro541
n. II' 11.1 'nIU' ...
U. II' 11>1 AllD 11-1. nttll ... tUiI n.
n. UII • At II' nlr.l. IS lUOTIIr.l I'Itw TO 5Oll'T
". U·U·I
nl I' ClI1U.·1 'niDI ...
JIt ltD! IOltT sr.<iIU!:lIT COIIPUTl\TIOIi I;Il I,",EllIlE01ATE 'nI

xu !C11lO1 'IELD 5Oll'TS
71. /t.1
1Z••7.,.••••/t.I,J.I,L••
U' II' el(U·ll.1 THCII 7"
HI II' ClII7,Cllll-l1100CIIII,Cltll-11I 'nIUl J_J.I ELSt

~,n. c:ot'On.
'" II' VALlClII7,ClllI-lllloUL1ClIII,CICII·1111 'nI&Il .1

_J'I ELit L.I
n. I' t.a, TIlUl II'
711 I' t.al ""0.1>1 'nIt:II '.II,J.I7,II_n,oorosll
n. L.',II.n
I" .,.,'>1,"."01
'1' I' .J<... THE!C 7)'
12. I'''.' TIIE1l 1.1l,Il.n,J.",c:ot'OSIt
III GOT06 ••
U. UII • DISPLAY SOlTEO UtalOS
.51 '011 1.1 '1'0 A
III P.III'I' Clll,ll,CSIT,21.CSCI,)I,ClCI,'1
III !CtlT I
III .111 COIITIIlUl\TIOIl CUCit
191 PII"""OO YaJ II"""" TO SOIl'l' THESE UCOROS AGA11I (YINI,.,
9t1 GOSUUIII
9U lI' CHI."Y· TltEIl n. ELSE DlO
n. Rill UCO'D ADDRI'JiB POIII'I'£1 SWITCH CUCI
U. lI' 0(111.2 (;0'1'0911
, •• 'f CZ(lll.1 (;0'1'0'"
15. If CSl",CI(UlleClCII,Cl(UIi TIIEIl UII ELSE lilt
911 lI' Vl\L(CI(Il,CICUllleVA"ICl(II,CI(tllll TllEIl Ittl

ELSI 1111
'" I. C21.ll.l TIlE!C "~I
'I' I' CS(11,CI(Ull)ClC...CIIUII TIIEIl Itll ELSE Ult
It. IP V...LCCI(IJ,CICUIII>VALICl(II,CIIUlI1 TIIEIl 111.

ELSE III'
1111 .1.2,IInl,lRN
111. Fl.lIll£TU...
112••111 • ItCOIO ADoaas POINTtIt SWITCIt
1.lI '01: C·I 'I'fI •
1.U 11·.rr..CV.... PrII CCSCll,Clll ,IZ.PEn lVMPTJtICSI17 ,Cll

>11, u.,r:UCVMPTII(CS(U ,CII.ZI
as. JI ••EEICVMI'TIt ICSIII.CIII ,JZ.PEn lv ....PT.lCIl ...Cll

oIl ,J) ••tnCVMPTIICCIC II,CII.21
lU. POUtV.... I'TItIC.1 n ,Clil ,JI, POU1V....PrIIlclln.cll.11

.J2, POUCV.... ".. CC, cn ,C11.Z),Jl
1'" POlUV....PTJtICS CII.elll, II, POlltlv....PTIIClU•• CII _II

,12, POU(v....PTtlICS CII.C11-Zl, U
11" q.T C
In. lETtM!C
UII UIl • T/!C INPUT Cllr.o:
ua CII$.llIlnl, lP CIIS." T1Ib lilt
lU. If cn."I1· 01 CIIS."Y· T1IEII 'RIIf!' CIII,IET\!lIf ELSE I

II.

Tablfl ,
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TUBE

TEeo Ukl, 21 ~II commlnch, dlrKt
CUI"IOI' control, bIocItn-, muttlple In·
put II,,". llie ,IB limited only by
....lIab.. diU. ltP'I<:e. ThI, .. It. FULL
SCREEN EDfTOR UTILlZlNQ CURSOR
CONTROL

On TAS-80 [NIt wlthM,null $40.00
Also anllabl, lor TRs.IO

SBASIC Structured Bille Pra-
Pr_IIor 150.00

e8ASOPT B..le program opllmilition
program $20.00

JI..iI'rIW.iI''' ~~w;JliI'''rIl
oiI,.oiI,..I"'oiI

313 M~MIow Luw
Hastinp. M>ehipn .llCM

(61611US-S334

IIHaln ;"q,,;';" i"''''MI
,~

VISA 10 MASTEACHAAOE ACCEPTED

NEW INTEp.AaIVE
DISASSEMBLER

"""''''''''A 2-80disaMCmbln' Oc1ilnf'd sp«irrcaJly
for lhe TRS-~ Modd I. With il )'011 can
obtain lhe oriainal mnemonics rrom 2-80
midline code. You c.n .1$0 followlhelotic
of machine llnauqe PfOlflm.like lhe lQU'

linc§ in your ROM. Ind IInra~ellhe5«Teu
of Ihe BASIC inlerpreter.

Fe-lIra:
_F-wn ,_ 10 r_ Joor...........

....IIK ......
-eDlli._ <of ow Mw.1 I 11_ dioa>
_loll.
-""I..... 10 ....... Of 10 ,....... II .............
- ..... tal"_ )D•• O...~__hdu••

.........w,.
-C.....JOIHt4) .........I.W.. 51.......1.... prO'

ar-" 11I<fudfd.

lfTo.-DU&O rcquirn I 16)( mao:;hinc wilh
Level II BASIC. Disassembler Ind rcloca·
lor supplied on cassetle only.

Price: Sld.~. Cheques or moM')' ordenac·
~f'd. (Qucb« residenls add 8,," sales
11.\,)

OKTOlOGIK ,,~

au NAHTn. LOMGUEUIL
QUlHC. CAHAOA m,tIt- ........-.·T_~._ .. r_.e...--.

INTEUIGENT
TERMINAL

U.. y..... TII5-a' o. a dllll..,p l ....ml""l on on,
.Ia""ord Umnna...nlllll. Incl~cll' ( ....I<ot
~.YI. P.ln' camlllond U••• dOlO an p.ln'...
SI<>.. c.....mond ...u.. dOlO 10 d1'k Ill•• wrUI
cammo"" ._. cll.~ 1111 ond .... IPUTs 10 IIS2J1
In'If'foCI . . ..,..,

AIlDITlONAI. sonwAB AVAIAI.!:

ACCOLNTS IECBYAal ~5
MO.lm l'ODIl C\lSI....... willi "" '" JlIOlIlr.....
ocllon ' c...loIII" ..,r DIUln, .... tod. In·
ct"dn e~uom.. Uoh......0"., ..OU a~1

DillIn moll U.I••Ic. II_I. may DI '~n 01
0'" II at DfI..... lInIr.... 01'-""-"........0---,_......... """" ....1'0. III.d1~m .I'td D~,lnou. On'.ntd ond
_ Im_lDllIo ~_1oncI _ •. IllS o~·

cll_. U.. 10 , __to. HI.........IlIv._
_llOfIwOfI.

P"'f'IOLI.. .~
1'.... II<> 10 120 _ r nO'. So.... 111.1'-0....1·
liT, ~lonol soHwo .

MAl un SUS
10.lc. _Irlll, "'DOrom. Eo.. 10 ~... LillI 011
10' ,on.. oil oddrn.... ",In" .11"n D.:III
....... on ._'" )\11"1 lStl." '-I.

UNILOGIC ,m
P.O. Io. 160

PARIS, KY 40361
(606) "7·2671
(606) "7-&310

U2J( TIIS'" willi di..... d<lw .-.I,H.!
'TR$.too tr_ motk DlT_.. Cor...

SO YOU WANT TO USE
YOUR TRS-80 TO:

11.-.,. FrwndI. H.... ~ dlllchn ....
!heI........... TNdl y_ ..,tl.. ,.",., to
PI'OlI.8fft. But Interaction I,SoAwIl.lrd
In BASIC.

BPILOT IS THE LANOUAOE
FOA YOU

.PIlOT II .......... of PilOT wrI"",,M!PO'C"'" 10< IlwTAa.IO .... .,.,.,l""' II
or Dial< .....IC. P'LOT _ ...... lc'lcl by
.......... roo CotIlpuIH AlcIecI ,..InIc:tlon.
PILOT 8Ilowa you 10 _iteM Oft the
1tIa1rvCtlonel,..... "O' _ ..............

BPILOT HAS 3 VERY
IMPORTANT FEATURES:

1. BPllOT 1&.~ P'LOT.1t IncluclM
111M .XOCUIt' IndlNc1 com-.cJ, • compIaIoo
MMI:tIlmtruellon, Mellon, Iebeta.
t. 'l'ou <;1'",' .PllOT PI'OlI- u&Ing 1M
TAl..~ you 1Mtll wIIh
(AUTO, lOIT, LilT, TRON ). n "O
_lMll ConlwlngllplMl c-.ncl&.
3.•PlLOT .1Iow& you to UN bottl P1LOT Mel
.....IC ~. Irl yow .-.
........~ ... ~otP1ldT,..
...... " _y to leaon PILOT. you~
• ....'C, Mel _y 10 IMdI your dllldrar'l
BASIC -.ltlofy u- PILOT.
PilOT It • _1M -...bIY '-
PI'OlI...........'"".11 uN olltlelWefl1
AOMI. On ••1( lya L.-..t 11 'I8fIIlon
of .PlLOT '""":It( fOl'p~.On.,.
.yo , 1M 0 ............. __ 41: 101
PI'OlI A' IU.• fOl' ~ " .......,
Includlltg • ,1If.._. m...... 1 .nd 3
deInoIIwetIon~ .PlLOT 11._
=In. for _ IntornoeIIon 01 10 ....,
c let ... _ Computet" AIdI>d Ind

C A.'C. A (MM_ ,,,""";/ 'N' P.O.lJo.2030
GlMta. CA .301.

•&1. N. H_ng ...»' •
W1cMe.1\S61:;.>D11

• conAGE SOFTWAIE

•

• • • •• COTTAGE.
SOFTWARE.

FOIl TllUD™ Microc--. •
PAell(ll: A~lornthc.lI, Hi\l all 0< part ot ...-.
Booie PfOlll .... to .... HiUno. ",,' 1.11... 0< ....
me.nory. fl•• S M<:lionl' VNPACI(_~nllKks mull"
pID 111l.....nt linn IIlto ol"ll...t II_II "",inlt; ...
NIg Pfogrtm logic.......,1 _eft ana r-.mban
~","IOt ..._ """no. SI10IlT - .-,-...-. 1"0
~.m lOy Hili"ll out .11 REM IIII• ..-t., ~n.

.....lIf'/ _d' _1j>IGU. PACK-"",,~111 UN·
PAC!( IN! stlORl.'hIn~ I",," ,0 mull'pID
......m.nt I,n... m.lnllina plog log,c
RENUM-_;r.::OGI.... I'.... 'I\CI "lI III
GOTer.. I". YOU I, lnC'_I.I«)VE-_
In, Ilni 0< _ 1-. '0"" .... lOCIUon In I'"

~
om ana ,_, _. Wlin mK"''''

: ~",,'_ J _1or'6I(.
l "'.. l.IYtoIll 0< o; l&olc ut.MDI$A$5OIIUIt: _. _ill. _ "01>'1 .yOl.....

t:::~I~,7:0s~~,=r.r..~in.~Z~
............."'•. s..,cn 10< ''''''!I' ;n .....-y. MUC/'l
morl!! InCI",," 32 _. ot <lOC~....ntllKlf\ """"',
lor"",'oon.
FO<I$I(~_" lit."
IVITEM TUE OU"I.ICAlOIt:Copy 'OU, .11t..... 10<.
""', t_. Includel _iI, IOU'....

~~;S&s~y:lnll... ...-. coPY 01 MI<.I"OC":~:
<Ii..... tor~ ana "'11<_

~':s"SlrrU;-J~~=";A,A .........·_4 I"ccn"i:
10 1"'''' <;Q"''' libel. on I 1_ onn'er. Inc..-s
.......... _!(I PNI·_"lic~1_."" \1""lor 1_

~Atl.l.elll_I""'t.. 111.M
I","RUCTION IIl.t.HUALI tor ...~'.SOU..1I1
..:tl~'::'-::="=,~:"&mpur~~~""I"1
'l"1lS..,. _ifl IN! moclitiGl.iOtll. CIlI 0< .."" to<
,nl0. MANT MORE ....... 1..._. Ctll 0< "'''I to<
call1Og. DEALEII ;"ClUlf~' irwI.1I<l
Klnll. ,..~ts t<I<l 3... II'" .... F....gnOt_1
'" US C<l<,onc, only
CtIlOU,2"".ou'ptlone.3t~.aI' 0< ""il'
....._111.....- W_...... TANDY COIlP."

_'01' 0) un......-.-.-,-_._.-... _".-_ .... _.,_ _-__,.----.- -.__.,-_._-
_'OIl" _116_ .._03...__...•__-....." ..

...-_ .._----........._ ... RS»>C_....__ ...-_"~ _.W>--,_ ....._...__ ---_._........, --_._--.-.-------......-. ..----_..._..- .......... ,.....,---_.
lWoI£OOurL 16t1l_e.- _.,. ...-_ ........ --. ...
.-- --_.--_.---'

TRS-SO'" SOFTWARE

.......... lJIS. • ..__ _.. _IlIlIO_ .......__._._ _------SMAU IUSOHUI -..0,.... .._ ..._ __._..,.. _.0<> ...-..._..._....__ ..-----_..otOIlOl_, ....e.-- .. _-----_._-
~ ..._I-
".'.._ .......G£WVlt Sl'tl&""'----------_ ... ""_ ..----" .......,_... _.- ......... '_ .....
HOWE SOJTWAIE ... 103

14 Lulnglon Road
New City, New York 10956

I') 11'lS.'•• ..".,..0<1 ,,_... 0' r.,.." <Otp.

.,_s.w...-_".gentJ 8Q Mlcrocomputlflg. September 1980 • 115



UTILITY

Access forbidden memory locations in your Model II.

Deflower Your Debug

uo...... ~.n CooIo I.,V""O.. -"••• .. ~ > a.LI~ -eClf\OTOIt... 21 " 11 .- .....nfr ~~r. ~I"n or ~E' UU... '"" ~ ••• Cl COIllAl'S II+( SEarTle lDOIl.... l. CD .- "C4hp I' ll(o( .... 00 !IOI OOlOIll:'
.m .. •• > c~(,O~ -e((_~ll.'Il

.~ 21 " It .- "".'/11 l"''t~ ll~ll DI USE' ARL'... 10 S2 '" "l.DE DE STIll E(lIjlAI~1 HuerEO AOOlI.

.~ .n .- E.4\SP I' Dl...... 00 11(11 COIolllil~

Table 1

~~ro.. ~oct c.ooo 1'_Il""'lt.. E_U

•• l\ II n .- Ml.lIlrl
till " -• lOAD Sl-et 100 1l(T\RII". n. .- >.' EU"'I AC!U'l.VTOIlm. 21 II f' .- 11..'"1 lOO'lElS 0' JfIlllHf I. DEM- .. .- ( .... :.~ {1UII'{IUll 'flO'!'.- " ,. ••• .. .- (Illl.' ell» l'OCI.l 'I~'... " ,. ••• .. .- I...).... CUP~' ""l'- "

,. •- " .- I.... l.~ elU'I'(_' '1_'
Ull " ,. •.n " .- (.... ).~ tll»~"'lll'S'... " '" •• n .. .- ( ... ).~ nUJI _'UCl" .,_•
111' " '" •." " ,.. •... " I.' •'n •• .- (11.1.8' "III'W I. '1""
181' "

,. •tllA ... .- 11ll.l,H .IJT -If- I" 'flaA'
2.lr II 15 f6 " ".''''$ m_ HOTctlllWf lDOIl.... ." .- ("-I." 0lIT -,f' I> "fI,U'w, el Il'l " IJ/1 BIU DEM 0(lIo1/00

Table 2

Donn,1 C. Walter, M.D., Ph.D.
Dep"tments of
PNia,riC. & Pharmacology
Unill. oIK.ns.s Mftdical Cen/el
Rainbow Boulevard
Kansas City, KS 66103

Unlike ROM·based operating

systems, the TAS-80 Model

II operaling system (TRSDOS
YflfSion 1.2) Is loaoed ftom disk

into intefnsl memo4'Yon power
up. Since the SUpefV;sor pl"o

gram and input/output drivers
always reside In the lower 7K of
RAM, this software should be
easily accessible IOf inspeclion
Of temporary modilie,tlon.

The TASOOS Debug ManUor.
however, Is programmed 10 con·
ceal memory locallons below
hexadecimal 2800. It also pro-

lects RAM aboVe h•••decimal

FJOO. its own staning ackl'"'.
The Debug Monitor displays and
modifies the user area between

hexadecimal 2800 and F2FF 00
Iy.

In order to gain accus 10 the
entire RAM, one must either
WIlle an independent debug pro
gram or disable lhe memory pro
lecllon syslem 01 the TRSOOS
Debug Monilor. The laller may
be accomplished with the pro
cedure described in this com·
munication.

Memory ProtectkHI Syalem

Flye debug commands (ratM!,
(Slrk. (J)ump. (L)olId and (F)lnd
share an address·entry
subroutine Irom he~adeclmal

F9CO to FA19 which contains s
ploteclion segment (Table 1).
The simplest way to disable this
segment Is to load 00 (NOP) InlO
he~adecimal aOdrasses FA0110
FAll6and BOFF InlO FA09 ·FAOA.

The slep·mode loader (ra(M))
has a protection segment al
heKideclmal F6A3 10 F6AC
which may be disabled by
loading FF Into aOdress F6A5.

There are two protecllon
segmenls which should not be
disabled. These are al F4AO lor
ll.)oad (TOP) anet F930· F93D lor
(U)cIload.

The program In Table 2 makes
'he propef changes 10 disable
the protection segments. It Is
wrillen In linear lashion lor
simplicity, but a loop may be
substiluted tor lhe fepelitlve se
quence. Implemenllt as follows:

1. tn TRSDOS READY mode,

type DEBUG ON and prass
ENTER.

2. TRSDOS READY will return.
Then Iype DEBUG and prell
ENTER.

3. RAM Irom 2800 will be

displayed. To enter 'a(M) com·
mand. press M.

•. The prompt A '" will appear.
To modlly RAM. press the Fl,,,.

5. Now enter Itle object code
program Irom Table 2.

6.To elleel this change In
memory. prell the F2 key.

7. To e~eeule the program
prell C.
The monitor will then access
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anr alea 01 RAM deSired. The
modified debug Pfogram may be
Solved on disk with the following
Itepl.

8. To return 10 TRSOOS Pfltll
s.

g. In TRSOOS READY mode
type DUMP BUGGY ISTART·
FJOO. END:: FFSO. TRA:: 30001
and Pfeil ENTER.

Now the comm.llnd BUGGY
may be used in place of DEBUG
attel DEBUG ON. The command
DEBUG ON seillhe plopeI" call·
lng pa"melersln lhe IUpervisor
area. and the command BUGGY
loads the modilled program in
high RAM. BUGGY will nol run il
DEBUG is OFF

Wilh BUGGY the entire RAM
il available lor inspection. The
U58f who Wlntl to Iludy the
architecture 01 TRDOS Ihould
IIrlt become lamillir wllh lhe
DeOug Monilor. The debug pro
grim is a good intloduction 10

supervisor calls lSVCs) and In.
terlcUon with the operaUng
syllem. Importlnt addresses
are lilted In Table 3.

TRSDOS conllsll 01 I set or

supervlSOl 1unctlons which
,"Ide In RAM and an O'VIrlay
syslem which loads auxiliary
code into a specified Irea II
needed. Many 01 the supervisor
functions can be called 110m

UMr programs using AST 8
lSVCs).

The SVC calling segment Is
Iocaled between hexacleclmal
0145 and 018A. Because lhe
DeOug Monitor Ulft an SVC to
set breakpoints. the monltol
command tB)rk c.nnot be ex·
ecuted in the SVC Cllllng
rooUne llsel!. The address table
for the SVCs slarls .1 hex·
aclecimal 01A2 (Table 4). The
stack pointel starts allFoe. and
the oyerlay ar.. II ab<MI 2000.

Concluolon

Model II TRSOOS (version 1.2)
Is • versatile .nd powerlul disk
operating system which
aPplNlrs 10 be reiatively Ir.. 01
etrors. Since the system Is U58f·
oriented. most users (SUCh as
businesses and SChooll) will nol
lequire direct IccellS to the
operaUng Iyelern IIMlI.

Computer hobbyillts and Iya
terns' programmers, however,
will benelit from easy access 10

the TRSOOS machine code tes·
pecieUy the supervisor tunc·

tlons). Unlil independent debug
gers and disassemblers become

sv.nable lor the Modet II, the
TRSDOS DeOug Monitor- can be
usecl.•

BRIZZERK.
PACKAGE # 1 S9.9!5

BOXING

IT'S YOU "'G... INST BRUISER IN THE FIGHT OF THE CENTURY!

You CONTROL ONE BOXER ON THE SCREEN "'1'110 YOUR
TRS·eo- CONTotOLS BRUiSER. BUT W"'TC'" oul1 BRUISER
GETS BETTER"'S THE FIGHT "ROGRESSES ...N OYOU ",,,,Y ClEf
KNQCK£D OUT! W.TH SOUNO EFFECTS.

RUSSIAN ROULETrE
AN "'NIM ...TED C"'RTooN PROOR...... w.TH INCREDIBL£
GR...PHICS. YOU'LL LOV£ .T!

PLUS - A BONUS PROGRAM

•••••
PACKAGE #3 S 1 8.9!5

(BoTH PACKAGES # 1 AND #2)

USE THE HANDY COUPON OR CALL (24 HOURS)

(41!5) !538-3784

BRIZZERK ~'"

P.O, Box 373
SAN LORENZO. CA 94580

•
.. lJl

PRESENTS
PACKAGE #2 S9.9S

THE BATHROOM KEY
" TOUClH B ...TTLE OF' QUICK T... INKINGI YOU "'1'110 YOUR
OPPONENT TEST YOUR KNQWLI£.OClE "'1'110 'NTELLlGE""C£'N
THIS G ...... £ OF OU£LINCl OUESTIONS. T"E GO...L?TOGET T... £
covEtEO B ... T... Roo'" KEY. W ..... , YOU'LL FINO OUT! TRICKS.
Tot'VI .... GENER"'L otNOWL£OClE. T.V _ .JUST "'SOUT EvER"

SU8.J£CT IM...CllN"'BLE!

AN 'I'\jT£R"'CTIVE OUll PROGR..... FOR TWO "ERIONS

16K LEvEL II OR 32K OISK REQU.HEO

BRIZZERK ~o,eo, 37] SAO. L""~IO C"'~.!leO

QUICK! SEND ME THE FOLLOWING

o PKG. #1 AT $9.951$10.60 FOR CA RES.)

o PKG. #2 AT 19.95 ($ 10.60 FOR CA RES.)

o PKG. #3 AT 11 8.951$20.18 FOR CA RES.l

o ENCLOSED IS MY CHECK OR MONEY ORDER.

o CHARGE My 0 VISA 0 MASTERCHARGE

N4.ME _

AODRESS _

CITY STATE __Z'P' _

EXPIRATION OATE
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New Releases for the TRS-BO·
Orlcle-80

Of.clft.«) will prO'tide you with bual
ness .""lysis and lorecullng CliPfiblli
11.. previously .....n.ble only In large
computet Ind I~lng system•.
OrIC!e-80 is • flexible, ptofeu~J lime
series analysis and lorecastlng pacQge
that c.n be used In ""Ies analysis and
forecasting, pt'od\IC1 planning, business
planning, etc. Inveltors can lnalyze
lloekl, company trends and growth
rltn. Financial managers and e<:ono
mills can In.ttyze the geotKI' economic
cllrT\llle and Investigate business eye'''.
e""" femllles will find Orlcle-80 uselul
In analyzing spending or energy con·
sumptlon trends. Orade-80 should be
used by anyone who nMds to analyze
and fOfecast monthly, qu.rterty or an
Mill datL

e..., though Ihls Pfickl.ge UMS ad·
"anc«! s'aUst1eli1 aNlyaJI, you don't
nave 10 understand ItaUslies 10 1,1541 It.
Orlcle-80 wa. cleslgned 10 be used and
understood by the typical business per.
IOn. While Oraelft.«l I. designed lor
ease 01 use. III powerful analytical CIo·
p.billtle. will ••Ualy eYe" the profes
sional forec..'''. All Input and oolpul
.re wfUten In pilin EngUlh and the pack·
• ge documentallon Clrelully expilins
• 11 the functlonl ollhe progrlm.

Adding. dlliling Ind modifying your
datI Is Iccompllshed wllh a very llexlble
edilor program, integrll 10 Or.cle-8O.
Aulomatlc seeling ollnputled numbers,

1M .blilly 10 ehoolllrom M'Wel'11 OUlpul
lom'IIts, I Clilendlt formet tt\sl Iden·
tilin a" your dal' by montt1lqUlrtetl
yNl, Ind the lbility 10 lOcI and lubtract....,ues wtlfle inputUng Irom In. key·
~rd prO'riCle IClded UHf llexlbillty. You
Cln 1,111 mootlng IY'8l'.ge, rlliol cNonge,
senonll Indices or cycle Indices
melt'lOds to anety:z:1 your d.I•. Ttle
unique gr.phlng cIPIbiUly 01 Oracle-8O
leIs you vllualiz.e your historic dill or
any 01 the modified d.ta ...1eI you cII·
culate. Addilion.lIy, yOY Cln direct Iny
ch.rt or grlph to your prlnler.

Oracl+8O will forec'llluture dll' val
ues usJng trend, mootlng averlge« III'
sonal melhods. You mey choose elther I
conslant unit Irend « a constanl pet.
centlge growth Irend 1«leIa. tor_
more flexibility.

OrIC..eo il one OIIM most powerful
and u..ful busJness tootl you will ..,..
1,1". II putalhe luture In your hinds.

ThiS Pickage requires lhe loIloWlng
rrWnlmum syslem;

1. A TRS«l Level II with 16K RAM.
2. An &pansiOn Interlace with 16K

RAM.
3. One or more disk drives.
... Any compallble Disk Operlling

Syslem.
5. An opiionalilna prlnler.

0r0er No. 0152RD I 0r0er No. 0140R
Cd'sk~Md -.Ion) 4Ca1Mtte-blMd

".85. -.ion) $75.00

Bowling Lelgue Secretlry
Inlllni Sottwlre answers 1M prayers

01 hlrried bowling Ielgue lCOfekeeperS_ywn.. by prlll«lting tn. Bowling
L.agUti Secretlry p.ck.ge, a com·
prehens"" system Ihlt Iell you use
your TRS«l 10 malnilin a computet·
baMet 1I.lilliCs system lor any bowling
league.

The package is simple 10 operale and
provides a dynamiC refet800l 10 an the
names of Indlvldull bowlers. theIr team
numbers, scores, team n.mes. league
datI, and an neceSSlry II.tIIUcs.

The Iystem puis It your IIngertlps III
Indlvldull weekly scorll, te.m
cumulative scorn, bowler cumulative
scorn. .nd individual leadera In lhe
following Cllegories; high aY'8l'age, high
series. high game and high polnll.

You can even Slit! your 0Wfl bowling
league seorekeeping business. Bowling
leagues will be hippy 10MCUr. your_.
vlces it you can proYkle a o.talled print·
out 01 their league stallstlcs. Speed,
COl'lY1WlIence and prolitability III the by_
worda for the Bowling League Secretary
packlge.

This packlge requires ttle loIlowing
minimum Iyslem;

1. A TAS-80 wllh 18K 01 memory.
2. An Explnslon Interf.c. with 16K or

ffiO(e 01 mlmory.
3. One mlnldisk drive, two drives

recommended.
... Any compllible DOS.
5. Atractor·leed line prlnler.

Order No.OOHRD dlNobaMCl MI.i5.

PROGRAMS IN GERMAN:"'"II"OCI'-__'*' DI__-"-':-~-.T11I_._ GItfr>If>.,
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InstantSoft'NCre" PETERBOROUGH, N.H. 03458

603·924·7296
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Ask for Instant Software at a computer store near you.
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soaTS for HOME and IUSlNESS

._~_ ....._._._-._..
_~._~"""'--"""_01""_ •...-_ ..__....._....-
-~--._- --~....-01_ __.. _
•• .."r .......< '"'_._,",---
U.llllOllDI,IJ(\-l""'I!tl~_ " •.n

QIIAUTY TIl~1O sonwAlii

IEYWORD ........S~

•

01956 Pass RC*t
Gulfport, MS. 395311..J~~

160II Il96-86OO~
DISTRIBUTORS

AVALON HILL"S .- MIc>_•...,... G_ 0h'W0ft ""'.,.... -.u_ off ...... • YOOIr oppo,*" '" 0

".... .-__ ..-. -n whtl • of ,"-rue-

'*- a'ld ..trww. f .... _ witt. TR$«l L.... II. 18K; ........
II """LESOFT e.lc., 18K; Of' PET. 18K. ~

MIDWAY CAMPAIGN-YDU cornmaond the US New" 10..-
• ~ -..utIH com"'llhdl the Irw.tl",~.
NORTH ATLANTIC CONVOY RAIDER-c.n YDU crippl.
th.8ritilh Horne F'-t -.1d force e .............. or wi" __
put_ ... thI 8lernarck1
NlJKIEWAR-~ confllc'C from 'cold w.... 111 "'ot'......
.,....r foe ioI_.aol.t by. cold wid CIk:uIatlnt -.._.
6-1 NUCLEAR ....ER-. the Cepuin of. &-1~
In thiol~~ • ttl. -..put8r ..... ScIor'-':
..... OOIYDUr ........
P'LANET MINERS-FOOIr liM! corporM:lora .... '" '"_
....__ ..... poI;ticIIl~.. to I __ott 1M ..
_..- of ...... FOf' _ to tour pi....... with the 00fIIPU_
"eying tM pert of _ em. -...tl--.
All .... ms. _ ..... for only SUI.OO -no pIut'l.oo
_ "'""",",'" DUr -"",-linlnI of compvtW~

OVER 35 TITLES AVAILABLE
ASK ABOUT OUR 11O-0AV GUARANTEEo..aALESfOOLICY

DEALER. DISTRIBUTOR INFORMATION
AVAILABLE ON REQUEST
MAIL ORDERSWELCOMEI

YOU'VE LOVED OUR WAR GAMES AND OUR FANTASY GAMES, • ,
_AND NOW YOU'LL GO CRAZY FOR OUR ...;!':; ~.~~:

5 new 1;"> •
[[)mpU1E~ IiFlmE5~:O'-·

NEVADA
COIlIl.

STANDARD FEATURES

.... '1'OW£IlFUl S<l1l5ef 01 AlIISI-"

.... 'NICE ll\ill s UIl.E.AlUU-S9'J

.... UlUlDED ¥Ithmtlll: & 110 "'Mn

.... fAIT a.npUIlIIl,ncI e'.""""

.... u.s, 10 \/W - Gtnef.lts """~ t.KIIUDlt
oo,Kl maoules

.... UNIQUE - {."" IIncllrilOOCl tf, •
~......

.... "/111 CClmIllI'Il!e

.... AlSll ....Lillie ON TlS·to

.... IIEQUIIIES only 1... ·11.0\111

.... 0tsIgne<l I. 'OIITA'IUlY

.._.__ ..... __.
...... lUll: '.1Ull: ~..-.". ..- ......_ ........"""'.", -....
....-.. ""l-_ .._.
-"" - .... ...--.-
--~.00,.,,,, M'. Ctl. ,
'.SIII .........

TRSDOS_CPlM

rIU/('Y
"BRIDGES THE GAP"

,_"_111'
-~.......,. s... s...; ..._.. _ -
~..,,_._ -..."'-- _..-

SELECTOR III·CZ

BI' .......17~
7.911 In 1118.__ ~Y1' .

.Powerlul
~eates 0100 MOIInu,lns Multi' kty dOIU II~~~

tlOIses
• Prlnts FOR.AnD, SOIlTED IlEPORTS WIth

numeral summUleS
• Source COClf suppheo
• Prlnts .AILING LAIElS - 0111(1 morel
.Comes wllh A""lICAlIONS PfI06"".S

InclUl!trlQ
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MARK GORDON COMPUTERS
A DIVISION OF MARK GORDON ASSOCIATES. INC.

15 Kenwood Street, Cernbridge, M...achuNtt, 02139. (617) 491·7505 ..-lI'O

SORT-SO
Produced elldushely for
M.nt< Gordon Computers by SBSG
TRS-80· di!lk ti~s may be sorted and ~rged using
SORT.ao. me general pYrp<)Se. rT\o\ChiM Language.
son program. Wrlnen In assembly language for
~ Z.so microprocessor. It Cc'ln:

- Sort files~ disk in Iengm
- Son Dirr<t Access. Sequenricll Access and

B.\sic Sequenrial Access tiles
- Rri>kxk and print records
- Recontrol files from disk
- ~ executed from OOS
- Be executed from BASIC
- Be inserted in the iob str~m

- Allow Pdr~(er specifiution
• input/OUtput file speclfiurion
• input/OUtput record size
• Iowrer/u~r record limit
• print contrntS 01 output file
• Input/outpUt fille key specifiers

The minimum requirrnYnr is c\ 32K TRS-80° Levell!
computer 'Nim one disk dri\le or c\ single dri~

MCldeIIl computer. II will operclfe on 35.40 and 77
u<l(k drt\les. and has~ tested on TRSOOS 2.1.
2.2.2.3. NEWOOS 2.1. 3.0. anet VTOS 3.0.1. It is
compdrible wirh most nw:hine I.\ngUc'ge printer
d~rs. Son rime is f,,~: fex e)WTlple. c\ 32K file wi6
son in c\pproximarely 40 seconds. SS9.

pes
ProgrAm Ut.llog System from SBSG
This menu driven sYSlem provides !he fRS-SO' user
whh a <ompUierized method 10 keep Ir"ck oi "II
progr"ms "nd dol'" files. The idea Is 10 build
and main",in on " file a disk de"'iling each
progr"m including program r\c\me. size. cre"tlon
dale. and a brief r\c\rralive "S 10 function. Programs
are provided 10:

- creale. updo'lte. or display
- print in disk number order
- print in alphaberic.al order
- print file lisling
- cre"te" file "uton\cUically

With" 31K system you c"n c"",log ISO progr"m!o:
..... th a 48K syslem you can <""'log 300 progr"ms: or
you Coln c"",Jog 650 programs Io'oIithoul son. S29

InfoBox
The Infomuadon .........ser
InfoaoJlls me easie~-to-use InfOffl\c\tion maNger
available for the TRS-80°. Ic"s ideal for keeping track
of notes 10 YOUfSielf. phone ~rs. binhdays.
In"o'enrories. bibliographies. computer programs.
musk: t.\pes. and much more. This f"st "ssembly
IanglMge progr.vn leiS you enter free·fonT'lo't del",.
variable lengl'h irems and leiS you look up irems by
spec.ifiying a string of charaClers or words that you
want 10 find. You Coln also edit and delele ilems.
I'ems entered inlo InfoBox on be wrinen 10 and
recld from cassette "net disk files. All or selecled
items CM be prinle<1 on a parallel or seMI prinler.
InfoBox occupies 3K. Spe<ify <asselle or disk
version. Special introducl0'Y price U4,9S unlil
lune IS: S29.95 "fter.

DBUG+
The uld.....te monitor/diSASsembler
Compare the features and price of DlMJG" .....th
olher monilOtldisasserT'b'er pl"ogrNns.1t offero> nine
true. single-byte breakpoinls. single step progrdm
execution. hex "net decim.ll arithmetic including
mullir:My anet divide and CClflYersions. ASCII dump
th.\1 distinguishes ,,11156 codes. diSC'lssembly 10
SoCfttn "nd prinler in full Zilog ~ics.
"net register sel Comn"k\nd. II "Iso has
!he usual pon VO. hex "net decimal memory dlXTlp.
change. move. copyand excholnge memory fe"tures
offered by others. Ide,,1 for me user~ Wdnts to
experiement w11'h "ssembly language or to 'o'o'rile
subrOUlines to <an from BASIC: essential for lhe
serious programmer. Specic'll inrroduclory price
U4.95 10 June 15: U9.95 "fter.

FMS
Ale Moo....sement System by SBSG
This menu driven program allow!. you 10 define and
create files for your own use. You can:

- son rhese files in:
• ascellC11ng orric'r
• descending order
• on up to 3 s.epera{e fields

- SoCc\n (he files
- summarize c\ny numeri< or doll.lr del", fields
- print the field records
- create. add 10 or delete field records

S49.oo

•
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UTILITY

A video driver mod for those
whose hands are no quicker than their eyes.

Slow Scroll

Progrem Lilting ,. Sou~CO<H

nu, , Ku. COO!lIIOI. _ lVU'1t • nft.I t. L"'''I,U' ,
..101 , R'I' Il1' ~ _nil _.
.1111 ,

,nl .nu - .Ul'Jr.' ~._ lUll ,"n a~ .- , .... u;ICII " ..
" .... lU.... N'" ~ ....~I
n .. II HIOI - ~:" ....-. _ ... IIQ" ... JU'" HM' ~

""1 acetII H_ " H~ ..,...10_
NJ" ,
NUl' eaat _ ..... l3AUC'nII c_ • on. fa. _ ..,

H'" ,,-- H_~ - " ,Mft ...-.
,-~ H'H - - ' ..... LOQlI...,,.. INl ..U. A .- ,-~,-- ..01. - • ,~~
,,. JJ

IN" ..""" '" a ,.. __ ........
• no; U ..... '" a
trw" ..... ~ '.' ,~ ....
UK Mrc NUt - ". 'Ullt II' OJ?,,0::. ,n)

~" " ",.-uc: '-eof A rue
"'"~ ,.n.. , ...n ... ruG").lI' ,'PC) 11
_..

~ '''''.t ,ft'CU ... l1.Ml
'PC) InO

_..
" .~. , ........ \lOU ...._.. ,

_ •• , ...,. I'UIC..... ,
'PC) TI "".~ ~ I, 11~1 , ....... ftJ A
>t'C' ., .flll ~ • ,ft" ... n ..
'IC• • n "'11 " 1,_ 1I~ • n .....1 ~l.

•n .. ,

,..,.,. A.. Lewi,
5850 fHlt LI". R~d","
0.11.,. TX 752-40

Ha'titlg c:on-tecl from L-'
I to l.eYeI II. I am nl"'"*Y

pIMMd with ai' thrt new , .
lut. 01 Ihrt more advanoMt .....
guIoglI. One~ Ihlt I don't

'~I•. ~.I.tMwrt
the pr(lQram ftles by otl In.

SCI..... wMn you lilt It. In Ihl'
~rcl. l.eYeI I 1'111 • 841perlot
Iystem by lIopplng th, Ust
wlMln 1M leteen J, ,Imoet lull
and altowlng you to hll 1!'Ie up 'f
row key to Il'lO¥e the display up
theser......

I know )'OU can preas ShUt 0
to trMU 'Mdlspllly, but Iam In
....rt.bly lumb..t1n~recl and
find 1I'IIIIhI part of the PfOQrartl
that I .anted 10 _ hu~

I'Iow whisked by bltfcn I could
alop It.

Mot_tl'llno thai bothen m.

---

• bout autometlc scrolling I.
tll81 wI'Iene'tet" t writ. a program
that di.plays more Ihan on.
ICfMl'l lull 01 data, I need a
"PI..s Enter to Conllnue"~
tine 10 .top the dlsptay.

Ther. are Ihree things I don't
Ilk. about lhal pmcedur•. First,
you ha'l'll to kM4l Ir.c:k at the
II~ lhat your program I. dl•
playing ao you know wher.lo~
Hf1 the paUMa. Second, you
cannot u.. lhe botlom line at
the Kf..... because It II needed
lor the "PRESS ENTER "
fT'IMS8Qe. Third, II t.... u hal
lhe option 10 outpul to lhe
printlit', your program helto by.

pe.. the pau.. m....ge. In
that c•••.

A sm.lI modilicatlon 10 t....
level II ¥Ideo dn- soI'l'lls all 01
the above. Wllh thl. moclillca·
tlon Installed, a/'l)' line tll8l ends
with a new line chatktllt' (ASell
t3\, normally causing the sa.....
10 ICI'OII, now helltw lollowlrlg
ellec:t

• The display Ir.... ah.
lhat tine I. printed.

• Pr...lng th. up .now
allows normal printing to con
tlnue until the next new line
charlC1.lIt' Oust like lI"l'llIl UST).

• PI.slng CLEAR cia.... the
screen.nd. new ICr..,.. of d.ta

I. displayed.

• PI..lng BrNk .tops the
progr.m or lhe IIst.nd the rNdY

mesaage Is dlspl.yed.
• Any other kay IS Ignored.

The modlllcallon I. notacHYfI
wilen the cursor Is turnad on.
This allows the seteen to scroll
normally when you "elnpultlng
a long progr.m. You can .1so
UN thl. I..ture to tempof.r11y
tum off the modification within
• program. By ellKuting •
PRINT CHRI(14) the CtJrlOf Ia
turned on and normal lCfotl1ng
II In .Ifact until you tum It oU
with. PRINT CHRII1~

The CU~ willalao be tlJl'l"led
ofl alter an INPUT Itatement Of

lithe program I. r.t.tted from

Roady.

.-........
You can load lhe modification

In three WIYS. Wllh any method,
lhe program II completely r.
ealable. My Yflrlion ends at the
top of • 18K machfne. you may
want 10 IoacI It .t • dilf..,t
location to accommodlte •
larger memory lize Of other
machlne langUIIgll routines.

II you havet'" Edltorl......m
bl.r, ent" 11'1. source cod.
ahown In Program Ustlng 1,"
HmbIe It and crut•• SYSTEM
t.pe. Then InitialIZe the SYltem
by entering SYSTEM lotlowad
by to and set memory lIZ. 10
32878. La.<l tile SYSTEM tape
and entlll' al to ..KUte It. Enler
ClEAR, ancl you're In bull"",.
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,,,.. • 1'lUd' ...,. cua.oera

""" •,pt, J~'l" "'1' ~ ~.l"ll" .e:wt.. <;aM
,~. ..... ~ • ,II cwt.. (II>

,reD I." .".. .- "."'" "a - <X1 1'0 OIIYII.pt. JI ..... ~ ',' 'CJlAIUCtP 1'0 a
''''' "'0

..,.. a - ,-.,..
''''' 'II' n.lI .- .......... ,-:> - 1'0 ",_
,~. un.. "'u ~ 1.,I"U., .CUR.........
m' u'". ,n" ~ N,'" ,.,. 1111
, ..... It n'H - 1.,01' 'AlK> I .,.
'PM 'c n ... ~ ." ,... 111.
TI'llC .u, .Ull a ... ,IC__......,

HOI It" 'U" .- .......... ,10 - 1'0 .... _
IlH. •'11" •""~.~O_T.UII •,.11 "'.,.. un,

_.. .... ... ,van -. .n•
lnlnn Ill" a ... I ......'
"In 1111 nut .- I ......" " ... ..., BADT".....,. nut a 'M ,u....~n. "" nUt .- .,- , ... - 1'0 01.1_
na '11' un' a ,~ ,n.,.....,'''0 II., flU. .- ".'." ,m _ BAD ......0 _"

11111 •.un • ._.n......n
lUll •'n. CDCHI '"11 .... ,,- ,a.,..... ICIltD
nut •'nll • "'''''" 0&1 .....'11" ,lrn rl .u.. "'10" - .. ,1:UT<IIJt .......Jr., ct 'Ult ~ ' ........ 01.1_.u.. •.UII , "'_ 1'0 011_
'UII ,

"n 'J .un ..... - .. .~~..., cn", • Ult .- .... ,T<> .... _

nUl •"»1 • _.1'0 IUD'
lUll •... lin nil• ......., ~ ~,Ul ,...... c....

'na lJlU. nUl ~ l"lJ".~'!'PO c)n,~ nu, .- ,a,tI ,1'0 ......., ur:
lra, nUt - Ill'"n. 1'0......

_.

Program Ll,tlnp 2. BASIC

11. UlI - SCRU. CONTROL - 1l/./7t - PETU .... LDlll
U. DIPlJn' ...-1
In C~'UPlJ"l' 01tllT1:JI STNlTlIlC MDRUI '011 LOMl·,A
161 ,. Il_' Tlltll ....n'"
111 pca X_I '!'O II
211 UAIl 0
221 POXI ......0
2n IIIllT •
261 PIIIIT 'ro ACTI"'''''E. EIM'!l,.
U. fRUIT, '"1ft, ·SYSTtlI-, PRINT,·/" ,,,, PR1N'l' • ·CI.1:.\II·, PRI

~

III '1I11rr "IIIIIT Cllltlll) TO TUltIl 011. 'Uln CHUIII TIl T
UIIII 0'"

321 P11lart
H' 1:110
UII OllTA 215.11,'.17 .11, I. H.l6. J' ,ii, 195.25. 26. IH
111. 0111''' 115.1l.',H,I.',H.3S.121,231,ai,12.3.llJ
1'.' DATA 2'.'5.126.IIJ.".'1.5'.]'.6',113.12,37,121
un OM·... 254.13,12.12.'2.32.14.11.66.'.25.11.,256.66
'"' OAT" 32.2I.215.11.',25',1,U.11.254"I,",',2H
IU' DATil H.l2.1U.215.2U.l.241.2U.24I.ln .... I,62
112. DAT" 1(.5',]',66,195.25,26

n_ 3 " ......"" ' , ..
I." ,PO' IIln."1. ,....nu-..... .ptt .nn
......... In. nu,_ "'6.un
K_ ,,... .UII

".n
H ...
nUl
nut
.nll.u"1110••nll n.n Ill" .nn
IInl

II you wlnt the progr.m to be
loalSed .t • diller.n! loctItlon In
merT'lOfY, jull c""no- the ORO
It.temenl. Remember 10 sel
merTlOl'Y .111 10 one lesl than
thallld<lrns.

If you heye T·BUG, you can
enter the objecl eodl Ihown on
the Ie" Iide of Lilting 1 by using
the M command. Then UN the P
command to elRt. a SYSTEM

tape.
The third method 01 loading Is

the BASIC program .hown In
Program Lliling 2. This routine
allows you 10 specify the load
ad<Iresl. (Entering 0 loads the
program at lhe lop of 16K.)

The mOdlllealion can be
turned on Of 011 by executing 8

PRINT CHRS(l) or PRINT
CHR$(O), respectively.•

I
I
I
I
I-,

,. '"
l"'W

"....DO... O""w'..c

SEND FREE CATALOG 0

~~~~~~~~~~"'USI 8f SUII ... II II 00" Ol"y' .... '

0"[ [ .. lin PEA 1'[1150"
W'NNfIlS SEl[Cf(O 8~

"0""[ 0 8' .....'l
[II;III'lS "'USIIU "[(f'YEO 8' 10
YO'O W.. EAI ""0"'8"[0 8
I'V"C....Sl "lOSS"""

V RDATA'S TRS·80™
SWEEPSTAKES

,,

OVER $1700.00 In PRIZES
GRAND PRIZE - 16K LII TRS·80

TWO SECOND PRIZES - DISK DRIVES
FOUR THIRD PRIZES· '50.00 G," C""'Ie.NI

SWEEPSTAKES RULES

'-,-_."",

--•·•

-, ,
' -""'- -' -' , _ _..-", --,_ _" ...=.' ~ !!iILl: _ _ ..... ,...... __ ,,,_.,, ,..... ,. ,.,.. ."..... ,. ,_..- ..,.. .. ..'::: EE ~:::=:::::~ :::=r - - - - - - - - - -

'::'. :r.,~-:.. ,•.oa :::::1 MAil NOW TO ENTEPl Y. Pl..... ..., ,_.,00 ".". _

:::: ::: ~\.~~= _.. ._". 1NAM;~~~~~~~~~~~~~~i~~~~~~~~onn~ I'IlOOUCU ....... 'l...ll • 't:lll.TOU~UI_TYOU 101;; 1 ADDRESS
OUlUIIItIOU'"U 'IOVITIO • ""VICI CllOnll 01"110_ 1CITY STATE '<P __

Aeo... ! PIIIC£$ AfiE CASIt DI$COU..TEO • CAll FOR OTH!A TEAMS TELEPHONE OCCUPATION
COMPUTER EQUIPMENT OWNED

... ,..:128
80 Microcomputing. S&plemOer 1980 • 203



, , " III'

......1.."

.~.- ~.------

<__ 1 ,_ ..

"''''10 .111 .
-'OIl ,. otOlot'I ~T'IOOO!'MCl'tf __._

f\ " --._..~....,.. 1111
..._ ..... JOl5t..Cll .'12---

t , J' I I I, 11.11 'II JI til I.

T
R
S

_............ _..-_ .
..-----~----_ _.-.. ..__ __ ...._-_ ..---_ _-~ ..-............__4_ "_

flC-'oIG-.U •,.._----_ .. _' _'"-,_._---_ _'"--_.......__._ _---_.-----_ _-.._- ...
__"lite·,_._..._.._-_ .. ,.._..-_ ...__..-...._._--... __ ·r 4 ~..-_ .._--_....._.__...- "..
-~.........._--~ ......_._---.. '...._ 'r_._ __ .._.. _.., -, -..- ....._·.·..·· 11.'.. ··'__...._4._.._-_......._--"'-....- ...

--- -

~ ~

.... " 1 I ."r _1 r..:,. "J J

8
o

H
o
M
E
S

f
o
r
t
h
e

solutiOn.sol(ill
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DISASSEMBLED HANDBOOK
FOR TRS-80

YOLUM£ 1-511. POSTPAID
UoIrot .'IM C-"'ie _WJ -...- ___

StIf.,.....- ...................-lOo.rn
AI ....SIC.ON c.a._lWfo4 --. r-o....
nNT. {"SIC>'" ('011. ..........I'Io>tI-.-._

Y01.UM,.; 1-51j. POSTPAID

=::-_-::h.-r::..'"'='i:.:..........5tlO_ __

.,.,.... _---
COMMENTS

COM"JTEI II+OU"'10'01 tXOlAHlJl:_..... HD
V<lI. :

=:"'~~-:::?:.{~.
.ul.. ...,_I.........,_'ao.__1Ul.1.t:""_A _ Jot...,. _n........."' _
•NTF.ItfAoC'1: I_"_..... ~....,.

loIooI """""",,,--'" _ ,.rn.•.,.
fHf ......T£a!'II4Tf SOlIIlCl::-. _ 11('"
..... ... IUA'
otK'A~..__•• I\ir_
• M<l .ti;: _ JIG oir "....

IlKHCIlAFT E1VGl,V£E.IlINC LTn. "n
Dr.- I." It..... ,...,..,..,.
0:04 ,'v,. Y'" l#Tn
__ m6) n~J6U/", ('00~

~
~~
n.._... -snv-.to.."""'_TV ......... _

................ Io • .,...UooIII_I.oIa.\,...It••- ......._,""'..-.~ ..........__"_"__oI ••• t.lUO•

... _ (-'0__........ ., • ..,....__

W) _ .. __ - ..ur ....__ _ ...__.._01 _

"'"' ~--,..--_ ..--_ - T .....__ .. __- _-_.
e-. ......-..e-. ._~.__

".1'._ .... _ ...

OVA}rE~ ClRv1S --~oIC_",--..

..._........ ----'"'"'.....-..-.. ......
,-"." _ .... -.. v-__ ...---' u...
.... "' .._100''1-''' ...-
'" KXID<_ 1119'1 ........ ,."-- ~"

~.\O·."-~'_II ..-.lI-_..-- 1S9I ___

'n"--- n~

...-_.- ......--~lr__ .... - ..._--....l.......... Ul"'_ wi _I....
~_-..N ..........._ .........--_.c..IIt ....cw.., .....................__._......_-

_101 _ (A,'AlOCi" _ ~z.
"'n~_""__,

,......--- _.-
r i ""_1.1"'C37Y.12

5_c...r.U" "MI4t1Z7

MICRO.DE:~IGN "n
P.O. 10. 18ClS4 ~

Av.ti", r••ol 78760
1-5q-4$l"'2'U

---------------
INTERFACE EXPANSION BOARD

•
Expire ocne Cord , _

S!snotur.
'r •• '_Of'

For th. TRS 80'

MD
I"IOO.~

The Interlace EKpansion Board gives
your computer lhese fealures:

32K Memory PCee-v,..--...
Real· Ume Clock M'ftODUC1OA'\' Clfn

Parallel Po" 59.95RS·232 PorI
2K E·P,om OptiOn •
PhOne Modem Allll J.OO 101 """"'0
Dual Cassette Line :a.,,::,I:~~:.:::-
On Board Supply ,••
Silk SC'~f1

Solder Mask
Expansion Port
Manual

FRU PAMPHLET AVAlLA8L[
Call or wrlfe



THE
SOFTW4RE
DIRECTORY
A Comprehensive GUide 10 Programs

Now. you can have access to hundreds oj
computer programs. qu1clrly and. eas1ly.

The Sottware Diredory 1ists available programs
lor major home and small business computers,lnducting
Apple .Atori North S1ar Radio Shack PET._.CP!M
Systems and more

Indexed lor last and easy relerence. Diraclory
categories include games. education. ulilltles. home
ac:eountlng. and processional business programs. II's
organized according 10 oompuler type. so you can find
the programs des'gned lor yOUl computer. last.

The SoltWare DIrectory descrtbes each program.
and lists the minimum required system. program pnce.
ordering lnlormatlon and vendor address

The Sortware Directory has all the lruormation you
need lor ordering any altha hundreds olsoltware
programs avallable. To gel iI. send a check or money
order lor $99510 Software Central We1l send you a
software relerence book youll use time and again

Sc Software Central
PO. Box 30424 Dept. M .......
lincoln. NE 68503

MAca MICRO MODULE
... TRS-80 USERS .. _

uPMHlIM "",i...,. of Y""' L... I II I·S .y,t,m ..,,1I1t1o MJ In,.,..", ....nl.,f••
lIuawnl fU1UU5,

• 1"0 8·oi' _.uotroll., ,nou' ,,,,,,,.
• 1110 MtOnd In'."lIP' _,..... , ... u..... , ..".. 0' R..I.T,....Ioc~
• Au.lio90 'O, ..,'h .....l.,. ~G'
• Conn.." '.0 n.>on •..,.."., ....,~ .'.,,&ld .Mllo '" p.\..~'

• s.tlf-con'.,n _.' .uool,. ~'• p....n" .nl, 0"* LSTTl I..d on ,~. IRS·SO 8u.. ...".~I" lj
SOfTWARI fUTUR", 5\.1'" 99,9

• Soh,..,••K~'I. in<ludo.. , \
IRS·1lO 'i'~"'d M,cro-D,gon
...,.T,..... Cloc~ C_•.•·Sl.'.~

• Co lo '09,.""",nll inll""'lOn. , ... USIC .nd A...mIIly l_.90
.' d

All M3 un Of. IK''''y bu,n' in .nd CPU ........ PI.." ......Iy "''''''''
.,.. _ 'i"9. 0..10, ill.." 'n..,,,,,
o<&I,;"'g, Monoy 0'..... Of Chtc~ - poy I.. ,gl" cl\o,,". VI"'- N.C••f

C.O.D. _1t.,gII' _d 10 Dill. On tgt ,.,,}, pi.... ,,,,Iudo <_10..
_ .....11 .. ,.,.,.. _10•• tdd,....

MACO MANUFACTURING -,,,
UU AIt...y. II ...... Mo.""", T Jl1I4 • (fOil 4S1·Ull

"Tltl-IlI" i." " 'l 0/ To"", C.'P.

NOW!
A LIGHT PEN

FOR THE TRS·aO

AND

SOFTWARE

THAT USES IT!

Q$ L1GHI P(li Wt ~'''''' .... lrot~''t1~IPI\(l!_nl .. ~~1 ptn Incl""'UCfo!'I .. '~OIICOlOn

~lO~U'~ U"'lI'# I.'hlptnto..... Ofllht.odto l.c 'H'ft ....t "'u"(IIr ellOoCt "'1K1o"'~
"'...., ,,,,10_ lillll' 0101"111$ Toufl'!It>fo' 1~'1)!'fI .".."Ilh<~..,0routl'PO' 'K"'lItt 'ncl
.. """,,lit"""~ ... lhil ,,,,I~ I"" 1CI~...t ~ou fIl'«Il0"'1tfl,,~ to JOU,,,..n IlAS1C 1)10C'.- 0", ICI",..'t'DI/I,ntu,p",IlAS/C'IId' ""'I>'tCllSU8tl"f$I/le_"'PO"I"';oc""" lIltOf'
'OUll"f'$ on<llldl' I .1IIl'<Ill ......""" 'ouI nt.ncl. \(.H'ft 10<",,,,,, 'ouI ~ 101l BASIC 1)10
..._ ",.I~",.cp l"f",t 'OUI",,""~ ...."'Clu<If1l 0n09V lN~t<, '!'Q" ,f(! IICIl NII.lClfll

l'l~lf'lon U9n
SUICH 10" b\' llolI C~, ,I..n_ U'" lrot OS "~t...., 10 d". Iof"'t<> If> Ir>t lH$ 80._
l.c'l'I'n I'f"'M "t a".n .II~,I'I'1,"'tI flO,,,,., "It '''''n ...,f I"'" ,;.-!,~ ,n "'t't!\O" '''lI 'Ii'l
,not~>!1 Ol\l' VOll' ',~I,~ ,.n lit a '0iJ,f(!.1 tIOI"" \"f",.1 l"f tnl"frl! "'t.' ~. C~ 1""1
.t'~ 1\... ,. C""'Do.... t., o' ....t ·.l~l'"'" on I~...."', "'l'I'n A "I" CGmlhll.. 10 p"nl out
I~t POKf "I"" ltIW,'rl!IO P,oou,.\OU' .~(~ ul n,BASIC S.,t ,~" '-'("""" a"·~T.

I~~ ~yIT'''' 1If~,.m I f.u'e' oul ""~ ",",I> m."'", I'"' IRS 80 ~" .rIll, oc..~, It"",.
,,~orcl,ni" 1l1"Q" ,t'! ",.1 II 16K 0" C.N'11t Sl~ 91

THE FOllOWING PROGRAMS REQUIRE lEVEL /I. 16K AND CAN Bf PLAYED
WIrH OR WITHOUI A UGHT PEN
POUR PEI(" ll>' D,.e G..b\t< PIoVT '<t( Old
lit •• ....t< _ on ont 'f""'I ... ,""".1""
ptlE W,~,~ptll,~""lt'nclaUIIIIt",al

Ht. C"'ll~"ff you ,,~~ blulh ",....,
i/ld lokh '" 1~,~ "n"t< iiI••11 "","",own
W"Jleh 0U1 P11E 'l'lI' tun' f~'H
~ 01 II. 'II"n... ,n BASIC

On !:o\\f1l. III ~

lOWBAl1 POKE I b\' Il'MI Slit. 110.... <in 'OIl fl- It I IOU '''''",1 M "". l) ,,,,, I~'

....e<1 .'''lI • n'. l~'T, l"f ,~on ""bol' PO.t< I~" ...,,, T' 1~ POIlU"" ""cit'"
C.I,'",,,,, 'ufe< Don I !.~t I"" kM E"n1fOd M "_ pIol .n •• , t I'''''' W, n..., on BASIC

o"uI\I'lif Sll95

IUMlllf MASHI bl D,.~ Gubst' Pl., 'u'""'y 4i'"lll~t COI"PUt.. E"~PtlOnlll"P",n

a"OiJV IOU' ~."d II>t a,'·'tta, Ina lno 'ttd' 1"lt ~..t tN'to .....at\! You ,.., ItII" OPPOotnl
1~"I'lt ,na au' Oul t~f <"a, It".a ,n.n ",,~.'" P'~~"'" .", bl M VI' lTen," BASIC

On C'''ft!_ Sll 95

IUICII CUDS bl D.nn, Slit. 8AIIKSHOI blllOb C~,," ,n",n "0 P,ol"ms ll'IllfII' (r..stlt~

MAICtt CARDS " , ellflCtIIl","on IIPO' 1'''It .~t,t \'01/ "'11C~ numtlfot~ le1It" or £"P~,,"
wpt', I .. I .. 1 ,." Aul""'''''' ",.. ,ni "I" 'OU' II'coM .b<11. w"n"" on BASIC
IlANKSHOl ,,' "' a II. I'''''' 1001~...... fIO l,"nll~ .. I_ ,I' lilt one'"" H'lllIt boll ,nl0
lilt pot"l tlul 'OIl ",,,,I M •••11 I"" W, nffl '" BASK .,T~ "'.. ~..... ""CU'Ct ""bloul''It'
lllll ClOlD.nd RUN lor I .. 1 ...."', On c..",ne -19 9S

THE fOllOWING PROGRAMS REQUIRE lEVEl /I. 16K AND 00 NOT USE A
UGlfT PEN
fASIG.....OIl" b\' BOO C/l,tSlUnstn 0", lIOPU~' NChont ~l'f'Nt .'"_ .,~lho1

1l"led "' ,n bu\o"f<o\ lilt CClfYlPU'''' ....Y' >ei<"" YOU 'ncl ...."rood nwrrn IIl$lOntl_""
001"'" lG'~, a",~ ,01\ l'OfIIIIltP""",,"'_ A"l'OfhlllOE""""l/CtoonbOolltl """'lWfll

0" U ....t1f U99S
0" O\<'tll_ S1695

DEBUG ll>' BOb Pot<.~ Dttlul "'..h, ~niY.lt POC""" bI' \lepponllh'OUI~ ~ 1BO ,n
\ltu<t ......I. I,,,,, fl_"".l.~ Sf 1d"I>lo, 0p1""", MUII'pIt b<tll porn" Mocloty_,
,nc! I~""t<' On Ulifnf il' 95

110 Dt$A$SEM8lU b\' V.. lolom~' oecOClt "'iC~ tit ,nIU'ie lIIo£"ml. ,neIYd,nCIRS 80
flOM w,'h I~~ 180 D'$lI>stm~, .. , t1t<1 ,n BASIC Inll'"el.... mode pt,nl, 001 "'iICh,1\l' COdf
.nd 10loi mnemon'O ,n <l.ncl..a ,..",.. 0, "if l"f ,1,$(11 mode .""~ e(lfl,e'f$ "'K~'"f

1o<t£II'Ct COd~ to,l,$(l1 On C"Yllt - Sl6 9S

~~U~1J1'Su,~~~~~';-'·
~ lelephone 24 tn 7 dO'I1 0 wook (213) 344-o&OQ

HOW 10 O.DE.' Mr..lt<C:tu,rt' "'" v"" UfaholoSt<, ""11tItphone Il'!eo< ",lit<, i/ld ~ ...
IlfllUCI U !tom OIdtrs IlYff $19 to ccmoe",.lIe lor phone e....crs 0< _}'OUt ",0>11 to lilt
OOClfes, ,boY! CilIto< .... ,ewrnu ida 6 "*' to, S~'/IfWIf ClIo,," W,lIIon Hoolh M>t<1U
"'~ "'~ IIIdlllle $1 ~ lor h'll elm ''''_1 'ncl JIinclIonI Oubotllt /IofIII ~IU ~
C",'1't to< ...""~ '1llPP'''C ,na tIInclilnl" S~OO 1l',.bIf '" US (U,,""',
• 'lIS*, ,,_ _ •• 1_ •
"-' _....... ...,..
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UTILITY

Halve track access time with a software patch.

QWIKDISK
Srvce Nu.ri.n. WD8DRK
GNOME (;{Jmpu'~,
QlU8l.1JC1M
Detroit, 1if/48227

While dolng my homewortt
on the ....rtou. Disk 01:*.

.tlng Systems .....Il.bIe lor •
MW p11lr 01 minI-floppy dIs!(
drives I Jult Icqulrltd. I ran
IoCron Appar.l'. NEWOOS Ind
NEWOOS +. Each looked like
In ImprOYement 0Y8f the lRS
DOS 2.2 I lUI ullng. 10 t
scraped up some money and
took lhe plul"IQe.

NEWOOS made disk opera
tlonl Ilmpl,", and mor. renable.
But thla w•• not to be lIS only

beMflt.
While ,•••archlng NEW

005 +. , rud In arllels by

LJ,nce MiCklus clesctlblng the
Irack·t~lrack.cc.n lime uMd
In TRSDOS and NEWOOS (40
mil) .nd how this I1me could be
ImproYed by • l.clor of two or
10Uf. AlIef HMdlng furthllf, II
turned out 1M cl\angnln'tOlved

POKElng MW ....Iues Into the
DOS from BASIC. The arllel.
mentioned ItIa! a patch to Incot·
porlle these chang" would be
,v,U,ble I' IIOOn I' the .ulhol'
had time to wOft! on It.

TMln1~m

In the Interim, I Wed every.
thing 10 gel QWIKD1SK., as ,
called It. to operat, .lIlclently.

I wrote I short BASIC pro

gram to POKE the .... 11,1.., but

th.t meent t h.d to load BASIC,
fix the .ccesl 11m...nd return
to DOS.

I then tried converting the
POKe.. into Z-80 mlchlne Ian
gu.ge .nd executing the code
.utom.llc.lly ••ch time the
DOS booted up. Thll wal much
laller th.n eASIC, but .till not
V«y .legant.

Then I decided to attae!( the
problem from a dlflerenl angle.
Why walt? After all, the DOS I.
just a Z-80 machine language
progr.m, Ilk. an)l other machine
language program. I had don.
much machln. I.nguage PfO'
gr.mmlng, on~ as well as
Z.ao, 10 I Ilgured, lithe glJ)' who

found the fix.. could write a
patCh, maybe I could, 100.

First of an, I used • machIne
I.ngu.ge monitor program to
dump portions of the DOS
around the fix... ThaI g..... me
lhe hex m.chlne eooe for the
progr.m It IhoM points. I .Iso
dumped those same locations
in ASCII lor convenIence.

N.xt, using Supenap (part of
NEWOOS +) I.x.mlned lhe IV.
tern programl on a DOS dllk.
Since Supertap dumps e.ch
dIsk sector In both h.x afld
ASCn, I used lhe ASCII I had
dumped belorehand 10 se.rch
lor • ch.r.cter sIring Ih.t was
IOentleal.

examining Hctor .lter 1eC'

lor, IlIn.lIv hit p.Vdln In Sector
1. Thl.seetor II ~rtofth. mod·
ule c.lIed SV5aSVS, There II
w.s, the IdeotlUl ASCII string!
LooIllng .Ith. hex dump of thaI
section, I compared It byte-for·
byt. to be sur. I had the lden
tical code. Then, ullng Super·
zap, Icarefully rapl.eed lhatone
byte with lis n.w ...alue. Super
zap Mot. the leCtor back to
disk With lhe new .... Iue In pl.ce.

Wlththalsectordone, I began

searching for the Ascn string.
ldentlcel to the seoond one I
dumped. I found It in Sector 9.
Checking .galnst mv hex dump
once mor., I .se.n.lned Ihlt
this w.s indeed the second
POKE polnl. Ag.ln, I used Sir
perup 10 correct Ihe .... Iue In
thlt sector to the new one and
.......It.the sector back to disk.

Now lor the .cld t.st. Would
the llxed DOS boot up correetly
from dl.k? WIth .orneuneenaln
ty I pr••sed RESET. To my de
light lhe dllk bootslrapped .t
norm.1 speed. then took ollilk.
8 buzzsaw when the modified
program was loaded.

How to Do It

Before I expl.in In det.1I how
and where to modlfV your DOS
diskettes, a word of w.rnlng: Suo
perzap is .....ry powerfUl utillty
afld, If used Improperly.cen ea.
lIy deslroy the system inlorme
lion on your dlsk.tle. Be lure
)IOU know how to use It carreeUy.

In a!klltlon, this modification
Is for' ·SYSTEM·· diskettes,
i.e. DOSdlskettes Only. Ordln.ry
formatted dlt. diskettes wlU
r'IOt h..... the system programs

n".. ~ m: :~g :::: ~~ n~ m~~;fl :~:~:i~:~~::~~:H.JlI ......
:,~~::m ~~~ ~m; l~ nit :~:;~t;::::~:;:""11 •U.. "U nil llU ...1 un ..el a .. , •. <;~.1 ...........

ttflll cn~ un nfe Cl"~ fell 01.. lin ...1 ...... L.. L>.. >...
...,n

•nlU lU. un nlO un .uo un u,.. SUI .. f&t.ImI""'''T. nun I1CD 'IU eMl c.n ,.n .... nC5 ..n l .. I.G ... ~., .. ,...,u. JUl nc, lnl un.,n 0.105 lI.l CDU .n.r.I .. ·.' ... G
n"n O5CD JH4 ""5 IHt KH ,)U .tll un , .00... I. T.t ... J

unu ...41 C)st 41C) '141 Clll OlCl S,.J lUt .CI.Vi: .•CI.1C1..CI>.
'UJU ",CD U4, PlCD II.. CDU 11M .U.. C .••r ............ unu nil CD" OIl" ."ll UolI .. SIn )lC, III" .' .. r •. ' ....l.>...nu III" nn 1111 lll••UI IUJ UCl au ' •.CI.1 .....0.. D
'UJU C1llt UC1 .,fe Clo~ fell DIU )..~ .nl ..O•. L.. L> .. >... •u,u ''lCO UU 'IU .en e'fl J"S lIOi nR' ... r.l.l .... >.l .
'UJU 11•• un un> Un 4UD OSl' USI HU .._....,..T. .u,u )JeD ,)U eln CUI ..n ..., u" un 1.. I.G... 1.' .. "

.U,U 1IU nc, tn. JIU "n U .. 111) ('D41 .ll.'.I .. ·.'... CI

.UU. "CD " .. "D' un 1e)1 UH UII IPll ,.~O... J.l .....1
Fig. 1. Pan/al dump of NEWOOS, Track 0, SectOf 7 showing
(top) by'e 'OF before modllicatiorl and (bottom) the sama Fig. 2. Par,i., dump 01 NEWOOS, Trick 0, Sector II showing
byte .f/.modlfatlon to 20 m. acee.. time. eofumn. at ,.ft (top) unmodifiad and (bottom) modified .econd byte of Qwik·
Indlca'e 0".... ItO). Track 1I((lO). SKlor Itn .nd starting byte disk modlfa,lon. Same modificallon m.y be made 10 either
(lum"r of each line (00. 10, 20, etc.) 35 or 40 tra<;k ....rslons.
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Fig. 3. Full sKto.dumpol TRSOOS 2.2. T~ckO. Sector 7. Baril
Oytes to ~ modlllfHi ere present In this sKtar end rM IIgure
s/Io"s (top} unclleflgfld end {bottom} cllangfld Informanon.

FIfI. 4. Full s«tor dump ot TRSDOS 2.1, Track 0, s«trx 7.
Simila. to TRSDOS 2.2. relatNe byta'52 illS original value of
1BH rllnerlnan 1FH as In TRSDOS2.2. Tn. remaining byte I.
Iha s.m. In both TRSDOS·s.

..1111 .u••nc 'u. 1111 HU II'ClIItU ».m C••• P,.

.1111. )11' ,,.. lEn ~"l' 11'C1l Itll n" .11. , 1.1 •. "2.C.

..'U' lAIC n" 19n .lll J.II UII lin lC'l~ ,.1..!.1•. 1•.••.
'''U' lin lIet .It' "'11 "'PI o;1U .,.• ...,..••••.•.••.•• n •..
H'H' ClC'~' .IQlUOI JUlI)1'" I~J 1I:ll P..• ,.l ..•• l
t ..H. ctll ll" CDlt 0"1 12CC 11C' CD~ fin .> 2.1 .. ~P.
''''U n ...... COIrIC net UC. lIP. lUl oUl C.~... ! .•.
••l1lf nu lJl. lll) glU lIU Ifl. J1.Ol fill .".n.'.' ...•.
1t11 .. nCD not CDI' ucs g)n HK l1), 1111 ••"" •• ' ••• '.11 ••
..I1U .,ll C1C~ C1C~ UU 'llP IIIe lie' In••1 ••••..••••.•01
un•• Pin .... tiC) .UI nll II'C IIIHt lUll ••••••••••••1 •••
..n .. CU. JJet nn Ilpl In. IIP~ lE•• lUI ." .•.... ( •••• 1.
..nc. I1CO IIU leo CO" Uri Ins n)l .1Ct C.. ,> C> .•
UI1 Ill••IX It., CIC. U .. CDJI 'U' UI'" ., .
..I1U .lll AlCD lU••1It 1112 IU' lin U'" •••.. r .••. >••• >.
'Ul" CDll UU .u...u nu UCI 1111 '11' ......... IO ..G.'

..... lor 1"'" ll~. "~ I chango '0 1
1>1'11 .. I". BOOTI5VS _. ThiI will
....... "" BOOTSTRAP__ IIlf>1
l'IoQl'It<lItr>ht".. _.T""tNnotn-.ybl
_1<l1'ASOOS 2.1. u .. HEWtlOS. In
TrlClo 0. SICI<l< 0. C/IItOQIlf>I.-... bfM
B4H II _ All".. OtlQinII'_l,FH
In TRSOOS U 111tl1n 2.' IN! HEWOOSI
,.. 10 .... II" ,_ F.. 2Q ..... chr9t ID
1AH. F.. 10 ..... -..ID .~.

.. F,,",- _,kin II'" _1111 _
_ lor' _Ilep,..... fwl'IleI'l n-.y t'ICII
_ lin _ """ MPI",-., F 0f\III
11'11' .... CI\II'lOId In ,,,. 1IlH. lA.H. 1 ...
--. lBl1 will o.... S"" llIp'imH. F....
IIyMa 'I'IIt ~.. "" 08N. ........ ... ...
-.0811~ S _.11l> ttt"•. Ilol~••~_-..o__~ "_tlJltill8H.lhI
..... _ blO8Il.IIDft1t>yl.I.,A.H.,M
DI"., _Ill blOAH. Lll<twI.. t.... 'tH;0IN.
..... '1lH:08tl.

Fig. ~ Full sector dump of BOOT/SVS. Track 0, Sector 0.
Relatm, bytelMH is und••tlnlld. &Ie footnote tor morelflfor·
matlon on this modmCal/on.

lort II yoo try bolh 01 th... ac
eesa times OOlllrat. some drives
(Shugart, lor e.ample) Ire nol
capable ot 10 rna ICCISll tI~.
bul can tlke 20 ms. Other drives
(Percom, M.P.I.. elc.) are capa·
ble 01 5 ms aceess limes.

Try the dillerent times with
your drlote5, and then Supenap
the Ipproprllte value. onto your
DOS diall.ettes. _

Footnot..
• JIecIollInlonnl' .... 'rom APl'ARAT IIID
__I t_lI'OCllliCllllln INt,I._

.. 1111 11r) lIre tiJI lin CDU .n. till ..•. 1 .• ' 2

.11.11 1I)})Al1 US} 1111 'II••DCII ....U 111' .1, 11 ..
IIIIU III' IDII lUI un Jilt 1>111 IUO SSlC ••••• 1••1•• ·.111.
11..11 1'l1l ..11 1111 1"111 '61' '1" IDOl CD'~ .••••••••••• 11 •••
II llll> J.11 CDn un cuH U" ISCU nn ..: .
rlrIlI 'In J'D cun un UII rUD Jill CD" .. 1..••.•..• 1•..
""" un CDH Ult nil DSCI> HU CDJS n .
""" CD" un II'" teU lOCS 1111 llli nCD ..••......•. 2.'.
'''III 01 Ute CliC JIDIl Itll U" IOU DIe, .
, lIrl UCD un CDI' ''''1 1)11 '111 U 1 1.
• CD)) 112l rI.1> l.n IIC' Cl.cD .Ul IICI .l .•.•.....•.••.
..1111 1'1" I"') IIJJ UK l"t lIr) rJ'~ Pl1l '"" •••11.11 .
II..C. trU reI' IIDI u .. l'CS CU '''' .•.1 .
..liD. llC1 Ull ••1. 'UI lI.t lnl leOl CUI ..Ol f
111111 DIe, ICI, nil 1111 1.21 n'l ))U IUD ••••••. 1II).'OI'1'P
U.......11 .... un un 4sn n •• SUg .." ...Dln.''- ...

Modttylng TASDOS 2.2

II yoo haote TRSDOS 2.2. you
will need the $l.lpeaap utility in
cluded In NEWDOS +. BUI, II
yoo can aequlre it yoor disk
changes.,e easy.

Both otlhe TRSDOS changes
are made In one sector. Flrlt:
Trick O. Sector 7. reilliote byte"
52H (Fig. 3). III 40 ml yalue II
tFH. Changelhll to tAH lor 20
m, or 19H for 10 mi. Then
change relltlve byte 1C5H. ltl
40 ml yaluell OBH. Change It to
OAH for 20 ml, orogH lor 10 mI.
Thal'l III there II to It. (FIg. 3).

111'1'111 uotealololtlmeandel·

.0, Sector 9, relallve byte" OFH
(Fig. 2). Normally, this byle
would be 18H. Fa. 20 ml ac·
cns, change 1110 lAH, and for
10 ml make II 19H.

"1. H<Ie 711' lIll IfU oreg '''0 I C••.• , .
lll, 1M' JI)J IDJ1 ltCD lUI ll" nIP ' •••• I.l .. trJ.C •
lAaC 1111 '1>12 1IJ1 1111 UII ,n. lC'~ •.1..1.11.' .•••.
2'" lIet "" I"Itl 1"1" C"1)1 Uft ...,.., u •••
ClC. CDII UCD 1161 IAlI> n IDII 11:11 ' ••1 1
cnl WS g>6' Uri UK UC, CIIS1 .. " .> '.2 .'11' n .. COIrIC net nc. lIP. nn Ull C.C••• 1•••
CSU lIlI lin DHI lin IU. 11.01 .Ul .,..n.'.•... '.
IlCD nl' g>6, UC) DlI) Ute l1l. IIU r '.H..
Irn CICS CICS PIli UII lite 'oc• .,2 1
PIPl UCI •.ltl ..11 a,c I.M 111>1 ' 1 •..
CUI lICII SU' lUI lilt un 11" nil .11 1.. >.2.
UCII ..·n 1116 CDH un IllS lUI .1Ct C G ..
.Il. ilK II" CIC' )III cun .n ll , .
I2U.t.to> lin,," ....13 JI'" II" la•• > , > .
CIIn uos .n"'''1l .,.. UCl "'" .llt .. , C.t

• nl U<Ie 111' lin lIU II'Cll not , C ".
nn IN. lin .I>ll lIeD not 'Ut .u. 1 2.J •• 1P2.C.
,.0« )1111 Jgn IllJ Jlt. 21 12. la, ,.' .. J.lI .
Jln Uet Inl 1111 "" Cl12 UU...,..•........... 2Ir ..
ClC. a>I. nCD un lAlI> l' .... CD)I In, .... , •. ".J .... ,
m: 11:: =;~~ m~ m: ~m :m ::::;:U:~:i~::
cut nil nn 01.. lin UH 11.0' .UI n ••• l .. ·.'.
IlCII CDI' .IC) DSU lice nll ..11 '.11 ••
..n C1C) CICS "II IlIr lite lee. .r21 .1 ••••....•.•."1
..n .... 'Xl AI" ..11 111<; " ... IlDI ' .•..1 ...
CUI nn JIl. lSet STU"" lIP' lUI .1 , >.2.
UCD .... JlD CDSI ..rI Ins '''1 .Iet C lI' G ..
Ill' .IX urt Cltl III' CD'JI tlU .u•.•. c ••..••.. , ..
.1I1.t.to> n .. U 11 )1o\J lIPS lill .> , >••• >•
Q>ll .." '11' 1 ISn UCl Ut IO..G.'

......
I ..,U
IIIJU
IUUI
H ....
HilS'
...JII

'''11'""..""..•~u_'N
11I1C.
'H1M
• HlI._..

...,..

...JI.
11111.
...H.
.HH.
U.lS'

'"'"111111
..Ill.
111'111
• H1A1
1111..
Hl1et

-~NI1I1
Nil ..

ont~.

Thla mocIlIIcatlon lurthef I.
sum.. thlt the SYSOiSYS mocI·
ule will be lithe ume location
on Nch syltem dlskene. If you
lind thel Ihe byte II the spec..
fled location Is not whit I hlye
Indlcaled. don't chaflge". Firat.
mike sure you haote the rlghl
track and eector beloreyou atter
Iny program byt...

For NEWOOS or NEWDOS +.
the bytnto chlnge Ire located
in two diflerent sectora, as de

scrtbedln the story lboYe. Flrll.
modify Track 10, sector 7, rell'
tlve byte" OFH jFIg. 1).

The orlglnll Yatue lhould be
OBH. This glvn 40 mltrlck ac·
c.sl time. For 20 ms chlnge
thll byte 10 CAH, snd lor 10 ms
change It to WH.

T.... second location il Track
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TUTORIAL

The solution to a loopy problem.

The "Next" Trap

Prog,.m Listing

U CL£.U. 21. I CLS
21 PIUI'''' 128, "INSTRUCTIONS. I"
II SIS.·PRESS 'SPACE' WHEN READY"
U GOSUB 1....
SI CLS I PllINT' 512,"INSTRUCTIONS • 2"
61 SA-U'
1a GOSUI liU.
81 CLS • PllINT' a, "AND !lOR!: INSTRUCTIONS"
,. SIS_"TYPE 'SPACB'-IIAR TO CONTINUB, 'B' TO END"
III GOSUB u ..an. tr 56 •• "1:" TlttH ENO ELSE 2a

Now AUN and type a S.

Don't be miSled II you enter
the I'MJmber O! It atlll Jumps out
01 the loop! I hope thlt this may
clear up some unexptaln.ecl phe

nomena and help ~ou avoid lhe
NEXT trap.•

comes the message ?NF EA'

ROAIN 110.
You see, Ihe Interpt'eter r.

members that unllnlshecl busl·
ness with Variable A and won't
accept NEXT B unlU A Is cleared,
You know that a NEXT 'lat.
ment will let the program lall
lhrough jl the variable Involvect
's larger than the TO 'Igureglven
In the FOA·TO stalement. The
NEXT slatement adjusts the
variable and then makes this
test. So, lortunately OUI lix Is

N'y lor situations where ~ou

Jumpout 01 FOA·NEXT Ioopa. In,
urt this line In our lillie pro
.gram, and we Ife In ooslness:

works line unlillhe Variable B la
Checked In line 110; where B

ahould be changed from one or
two for lheaecond pa.. through
lhe B-loop. BUI Ihe Interpreter
won't let you do this and oul
execules nine limes unless your
entered number makes ~ou

Jump out of the loop to line 50,
and lhe loop will nol run Its
course, leaving behind "unlln·
Ished buslnesa:' (This Is what
the Interpreter remembers, but
should have forgotten,)

NI' ERROA

forgotten. To .>cplaln Ih18, type
listing 1, RUN Ind type 10.

OK, this II the way II lhould
wof1l. Now RUN It and type In I

5.

UnfknMd 1uemM.

Thisla. simple prOllflm, coo·
t,lnlng Ihr.. FOA-NEXT loops.

The IIrat one In line 30 .ncl 40,
The program then entere twO

neSled loops and everything

Level II Is • good Interpret....
but remind. me 01 one 01 my
teacherl rnany m.n)' yNrs .go
who had an astounding memory
lor things that should have been

l 'llilnlo the "NEXT" !rIp when
ttrled 10 run the big ROM and

RAM test In appendix C 01 the

Level II mIInull.

Hive YOu fillen Into Ihll

sneaky trep yel? II 001. YOu 8Uf.

I)' will sooner or l'ler. What as
tounds me la, Ihl' I have so IlIr
seen no reference 10 this. not
even In the LHrnlnQ L..,., II

book by D. A. Lien. 1NF ERROR
WI' Iootllng 1\ me from the

&ereen.
II you want to fix thla pro

gram,lnsert tllllfollowing line:

Hu~ C. Boffm.nn
2840 SOu," Clrele Dr'",.209
Colorsdo Springs, CO 80906

TRS-80'"
Now )IOU can hook up to

Four Aec••eort.
to the TRS-80™l

FOR

DEALER INQUIAl£S \"""ITED

ELeo MPC0 ""'""""'_ ..._
P.O. Ilox 613:1. Albany. CA 94706

BUSS EXTENDER
C!C'U.C.OD.

* with Active Buss Termination
* Reduces Ringing and Noise
* Increases Reliability

.85 available lor irrwnediate ()eIiYery

1l\StterGG_QII~(crp
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THEIIIK

If you ewer do
Assembly
langUige
programming,
01 you Just want
toknowmOfe
about,...
TR8-60ROM,
"THEB~0K"

is for you.

om' .,.,,1'( _

ACCESSING THE TRS-8O. ROM

o CI'IeCk peyIitIIe 101n$ldIWS~. ConsUtwrts, n;:
o MASTER CHARGE Me BInk Code
o VISA EXIl o.'e c.d Number

Vo6ume I wi grve you access 10 over fifty ma
chine language subroutines in the Radio Shack
Level II BASIC. It ir'd.Jdes informatIOn on the nu
meric da~ formals and a commented lislng of the
ROM rOUIIl'l8S.

"THE 80QJK, Volume I", encompasses all 3l'1th,
metic functlOOs and mathematical operations.
There are separate routInes for integers, single
precision, and double precision numbers and the
data lormat lor each of these number types is
explained. The routines that perform ASCII 10 bin
ary and binary to ASCII CQ(lversion are identified
and explained to provide you a means of data ltO.

A Iully commented listing provides the details on
the step-by-step execution of these ROM rou,
tines. Ahhough 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 80Q)K:'
Volume I also includes a complete, detailed mem
ory map of the entire machine and a symbol table
noting over 500 addresses.

"THE 80Q!K" will save you hour upon hour 01
assembler program developmenltime. Don'l statt
programming without it.

Order your copy 01 "THE 8Q!(JK", today1

I DEALER INQUIRIES INVITEO I
Insiders Softwlre Consul tints, Inc.
P.O. BDll 2441,Oepl. M1 'TllHOlo.lt_ol
Springfield, VA 22152 ... _ ,...,.c:_
o Pleue send me VoIum.1 of THE BlJlJK

It 514.95 plus 51.50 for postlge............

»

IF YOUR CUSTOMER
MAILING
LIST
HAS YOU
NAILED...
behind a desk for hours
at a lime because of
constant updates and
changes, dial (617) 373·1599
and we'l 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 reJX>rls and mailing labels; will sorl 670
names in less than 30 seconds; select, sort, and print
670 mailing labels in Just over 30 minutes; has Partial
Key Lookup and inSlanlaneous dISplay; has select/sort
options by record sequence, last name, city, Siale. zip
cOOe or reference code; and has a low price ofonly
$99.00!

sam SYSTEmS, Inc.
P.O. Boll: 1225 • 2 W~ift9lon Sfrftl

Hil..~rhill. ~huJieIl~ 01830

80 Mlctocompulmg. Seplemoer 1980 • 209



UTILITY

Get it with an Inkey$.

The Competition's Cursor

!U8 END
II!U J·J-l,Ir J)_, THEN CR.CR-l,NS(J).··£LSEJ.J.l
I'll PRINTfCR,CHRS(14)J
1111 FOR I-lT05,NEXTI
1112 PRIIITf(:R,· •
181) FOR I-IT05,NEXTI
1114 R$-INltEYS
1115 IF LEN(RS).I THEN 11'1
1116 IF ASC(RS)_l) THEN 1112
1117 IF ASC(RS)_' TIlEH 9'9
1118 PIUNTf(:R,RS
11" N$(JI-U
till CR_Chl
1'11 J-J.l1COTOIII.
tl12 HS···
111) FOR I_' TO J·l
1814 M$_N$.N$ OJ
1115 NEXTI
1116 RETlJRM

1012 HI_ "":C1" CA _ J

1013 FaA I_ 1:l3eO. CIl TO l!l38O
.CA.J
101. Nh HI • CHR$CPEEJlM
1015 HEJITI
101$ A£1\IAN

This lOOp replaces lines
1012-1016 in Us11ng 1. Une 1009
can be deleted and :NS(J)::" "In
tine 999 should be removed. This
,II0ws line. 1 and 2 in the main
program to ,Iso be lemove<l. All
other tines remain the $lime.•

Natural RulricUona

There are some natural
restrictions Imposed by usIng
Ihis routine in place 01 the IN·
PUT command. The lirst Is Ihat
the routine slOws oown key·
board response. A rapld·Ure
louch typist would go crazy try·
lng 10 slow down 10 the com
puter's speed.

A second limitation is the size
of the NS(J) array. Obviously, If
an input string exceeds Ihe ar·
ray size chosen, the program
crashes. Also. although the
same array may be used (with·
out clearing) lor all Inpul in lhe
program, It still consumes some
memory which may be put 10
belt8/" use.

A way around this problem 15
to use the video monitor as the
array and read Ihese characlers
directly Irom lhe display, adding
them one al a lime 10 NS. The
rouUne that performs Ihis lask
Is a slmpteloop using the PEEK
lunctlon.

turned In this case as AS ralher
than NS. This requires lillie more
memory than INKEYS normally
uses and provides alar stIperlor
visualldditlon 10 the program.

In addition to specllylng the
starting curSOf position, CR, in
the m,ln program, the Input
counter J must be inlllatll.ed,
'nd the array NS(J) is DlMen·
sloned. The lour lines, 2. 15. 20
and 25, take the place ot the
usual INPUT NS statement.
Nole th,t the Input NS Is re·
turned as a characler Slling.
However, since INKEYS WIS

used to construct this ctlaracter
string, commas and Quotation
marks can III be used as valid In·
put. The enter key Is the only
string delimlter that Is recog·
nll.ed. Illhe Input Is used as nu·
meric data. one additional In·
struction, 27 N ::VA~NS), must
be Inserted.

II only a singte leller or
numbel" Is to serve as the lotal
Input. as in selecting an option
trom a menu, lhe Ilashing cursor
subroullne CIon be streamlined
using only lines 1000 Ihrough
1005 and adding 1006 RETUAN.

The Input char,cter Is reo

Program V,rlng 1

1 ClUR!lOO
201MNk3Ol

''''10 Pf!INt··WHiIlT IS VOUA
NAMEr
15CA_20
2OJ_O
~G06U61000

~_m

)5 ""NT"! ...... VERY GlAO TO
MEEt YOU. '";'4;""
<lOEHD

Once the enler key Isdepressed,

the subroutine Is 'Iansferred to
the loop (lines 1012 10 1015)

which adds these Char.cter.
one .1 a lime onto the atring
variable NS, so that the com·
plete Input Inlormallon can be

used later in the program.
eR is incremented by one

alter each keyboard entry ex·
cept when the backspace or the
enter keys are depressed (hav
Ing ASCII vatues at 8 and 13,

respecllvely). The Ilashing cur·
sor moves one more space,
awaiting the next input.

A simple program, using this
routine, Iollows:

tNKEYS Command

The key to the Ilashing cursor
is the INKEYS command and the
graphic. character printed out
by the CHRS(U3) command.
While writing the main program,
you need to determine the
dispt'y position (0 to 1023)
where the blip Is supposed to
appear each lime It Is Used.
Assign the value 01 this position
to the variable CA 'nd lhen U!le
a GOSUB 1000 to transfer to the
Flashing Cursor Subroutine
(listing 1).

Each character in the input
string Is stored sequentially In
the NS(j) array while the counter
J keeps Irack 01 how many
ch,rilcters have been typed.

210 • 80 Microcompu/lng, September 1980

R. Oatlle/Bishop
Department 01 Chemistry
The SChoof of th, OI.rlfS
Point Lookout, MO 65726

Surely you know how It Is
when you select one gadget

or machine from among a varl·
ety 01 competing models, wish·
lng ,II the While thaI the model
you chose had some 01 those
dandy options otl6l'ed by the
compelUioo. Buying a micro
computer require, choices and
compromises, an<! even though
I lell Ihe TAS-ao had enough 01
the optioro! I .wanted in •
microcomputer, I ,UII found
myself laking sidelong glances
al thai infern,l, insistent
lI.alllng cursor ttl" the com
pelillon altered.

Well, those feelings are a
thing 01 the past, because I'lOw I

ten write my own tllStllng cur·
sor 11'110 TRS-80 Level II BASIC
progr.ms.



I
I

I

REMSOFT.llrK:.•
571 E. 115 $.I.

I!udlcl, Ohio 4U1I
(211! U1·1331 ~

_ro

LEARN TRS-80"
ASSEMBLY LANGUAGE

DISK 110

REMDISK-1 only $:29.95
(lMlo, ''''l..rlw_1Il

-tI.

.y~·c=-~;:-I~l'i:.-CI&.:;.;':

......,,, eou..- _""ll lh. o.la," ot DISK 110
P'IIOGAAMWINQ """ll ....mbl~ longUag•.

\Jo'''ll ,~....... '",mllu".,. •• I.......~ l'OP<'Ia,

;::~:=J,.~~&~;r="J:
_G· c".,... ,,,,,Iuo.,
• T_~__• on ''''';0 CI_II

• A"".., l'\'O(I,om 10 ma" \'0'" TRs-to- ..dlO
........'10< _ u .1>Io<:1_'d for 1M in'Irue:IO'

· ~I':~:'-t.. ~':'nl:.=l~~=....,,""
• A Doololil ot comr"ot->..... rlltly<ommanllCl

=';,,:::;,~:3.·.:JI1'=:'='~: ::8·
• ... d.....,11 *'''' mlC~, ...._,_blo 001>'01 cOClM

~:'ls":.O:::'m..:::~=.;~~ bo'" !w,o StlOCl

• _,~ 10 con.... r""" ..........."blof lO""al
10 I"" "',*,

n.. eou ~ oM ,oe_ b~

Joooph E Will "" ttl••1_1 ..Il~ '>.lM"IInc:'
:::"'~,,;:~.:~:r=;:.,"::'t,::':'::: :::.::
..... _ ....." •• _1 L...oIIt. 11K RAW ......
d," d"...y.,.",

OF PROGRAMS THAT TREAT YOU LIKE
AN IDIOT. WASTING TIME. MONEY??

RANDOM ACCESS PAYROLL
• NO Complicated lnltliliution
eeOIT & LIST
.QUARTERLY Report'
• PROGRAM Loads In LeSS thin JO see.

PAY ANY EMPLOYEE AN'f'TIME
eSALARIEDOR HOURLY
_COMPlETE 1n<:llJdlng fiG
• PRINTS on NEBS ao4O CHECKS
• NO SPECIAL PAYROLL CHECKS
• SPECIAL HOURS-SPECIAL PAY
_TWO SAVIMGS-INCLUOlNQ RIA
• STAte TAX-WORIo(MENS COMP,
_CLASSED BY OCCupation Of Dept
• PAYSTUB Shows Ve.r·to-<lll,
• No Filen.mes-AII Automilic

SEND YOUR STATE TAX SCHEDULE
eWe"1I Customize lor YOUf Slate Ta.

WRmEN IN BASIC FOR
COMPlETE CONTROL

Dol::umlnt.t1on & Disk $55.1;10
Documentation onty $10.00

crl'Clit to purchase
CREDIT CARD ADO 5%
MASS "00 5"/0 or bempl number

Requ"e$:
Mlrt. 32K-1 DrI ....Prlnlllr: 5(1 EMP

4810(-2 DrlVfl·PJlnlef =100 ...
TEL. 1 AM·g:30 PM EASTERN

(611}-359-236WJ1O

MEDFIELD ... 42'

COMPUTER SOFTWARE
39 GREEN $T.• MEDFIELD. MA 02052

• SICHz

[jill MICRO BUSINESS WORLD

[!!] 1t¥11~~IL(Q)~D!E~ 371-1660

Tn "FTWAU: "IC~llSOfT ADVEIlTUftE - Tho ..~hl'tl"l06 flntll'/IIO\1le
$Ifill t.n 1... '~It IU.
'1l1 M IMUT InlU - l~o PIOImlon.1 0111 bUt
lollwill by lho bvtl"''' IOftWIfO ump",." ... Ilt.

....suo....
$2,&95

1~' Iut eh...Uo" p,lntod 110 tull~

vl,lbl. 10 lho onlOW,

•• (I... 01 10) 31<011 l.Ol •• HIW ....,ly

I" (110) It 101 JlfQll0 SOl ..d,'IOl dO..I"

~- 1"'" It ~I '~/1 ..II .«1.. 01 107/1 10 '0<10..
0( HIS/I '6 ...,...

DYSAN
DISKEnES

1111 CAlILLAC.,
fN 'loUY II....

•• ,"u I.. ,'len

NEe Model 5530 sDinwriter
lor thlI NEW TAS-IOword Poeeulng _ltwlr.

• • rt 1\I1~I'W"Tn,ttll.o, II !II c~rlfl'll'"
\it""-~ - - -'.'J;s,. H ..... Th. unlQ" prlnl .1,ml"1. tall... I prlnl

~ • . thlmbl•• conlaln. UP 10 Ill'ully fOfmod
~ _ <Urlel.ll "1.' Ihlm~ln 1~ll conilin 0

10 125 ehllOCltrs h.... e ul",t so Ihll

\\c nfe intL'J'Cstcd in
(~1l111CS lind Business so(tmlfC.

R(I)'ult)' or Cush-out hllsis.

If you are an
inventive progrummer

and could use
an extra income.

please call:
(213)894-9154

SOFTWARE
WAKTED

DATA.."iOFT ... ov
16(,(}fl Schocnhorn St.
SCplI!'''CdU. Cu. 9).)43
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BUSINESS

A stock and sales plan designed to maximize profit.

Down the Road

BIIIVld
3325 LandersM,. Ln.
Plano, TX 15023

AI 8 regional sales manag&l'
wilt! • malor consumer

products comp.ny, I am con·
atantly challenged wllh lindlng
new Ind creative wlys ollilUng
the product pipeline between
my com~ny aoo the consumer.
This pipeline. or channel of

distrib!Jtion. consists 01 depar1·

ment stores.
The way. store projects lIs

'uture sales Ind determines the
stock needed to support those
sales Is a basiC Ilnlnelel pla~
ning concepl, applicable to
large or small biJSlnesaes.

OUf company now furnishes a
slock and 'ales pl.n designed
to maximize proUts, as well as a

profilability and return on in
vestment analysis, These rB
ports are generated on my
TRS.ao, and this article covers
the planning process and its ap
plication.

The Ret.lI s.non
Aetailers periodically go

Ihrough a planning process
lorecasting sales lor a given

period 01 lime, called a senon.
Normally a season runs sl.
monthS and is refemld to as a
"spring" or "Ialt"' season.
Wl1etl1er the sales lorecast is
done wllh IInNr regression, ex·
ponentlal Smoothll\Q, S.O.T.P.
(seat of the pantSl, Of any other
means, the end result Is that

merchandise must be pur·
chne<l In advance 01 planned

sales. The control and manage
menl 01 lhe flow of InYefitory
through a retailer determines

whether Of not a prolili, made,
Plans are normally drafted IOf

both seasons alld the Uscal
year. A turnover rallo 01 Stock to
sales is predetermined, based
on the needs of bolh the retailer
and the vendOfS involved. In a
slmpJllle<l way, turnover Is the

number of times an average In·

month period. or season. sales
were $10,000, with an average

Inventory 01 sa,OOO, the lurnover
ratio would be 1.25 for the
season. The turnover ratio Is
criticat. Too fast a turnover

means in all probability sales
wele 100t asa result 01 being out
Of stOCk, whlle 100 slOw a tum·
over can eat InlO prollt and In·
crease your overhead. General·

Iy, the lasler the turnover, the
greater the prollt.

Two Seatonl

In my business. wa work on
two seasons a year, whIch go
Irom February to July and
August to January. The average
InYefitory lurnover is 3.0 per
year, Of 1.4 turns In the spring
and 1.81n the 1.11.

The lollowlng progr.m deler·
vantary will repl.ce llsell as Ills mines monlhly stock levels and

WH...TYE...RIS I"'E PVoN FOR lYI') 'M sold. planned purchases nHde<l to
W......TIS HiE C......IN'S NMolE ? ...NY SIORE

As an e.ample, If oYer a six maintain stock levels. A salesWH...TIS THE lFU,NCHlDOOll'S N"'ME 1 """IN ST.
WHICH SE"'SON Will THIS PlAN COVER (F"'ll OR SPRINGl SPRING

ENtER THE ~ S"'lES FOllOWED 1'1'" COMM.... THEN THE eo SALES
J'WIIIl s...lES FOR HI? 11 1,12.2

- Illao SIOClVSlolES PVo.H FOR ...NY STORE _/,lAIN STJ'tI8O SAleS FOA MAR? 10,II,'J • ". ... .~ ... ,". '" '"J'WIIIl SAleS FOR APR? I' S,IO,l
19 SALES Il.l 1011 IU 12.• .., 11,1 M.'J'tI8O SALES FOR /,lAY112.•,IS,2 eo SALES '2.2 '" '0.1 15.2 •• n.1I n.J'tI8O SALES FOR JUN?II.2.II.1I

J'tI8O SALES FOR JlY' 11.$.1 U "'. ~.

''''' '" Sl.l ".. "., ~., ~,

PVlNNED SEASON TIJI'lN? ue
0" IJ,' \0.7 '" ... n.1I '"IF YOU HAVE AN ACTUAlllOM ENTER IT

IF ~OU DO toOT PRESS ENTER?_ TUAN1,JII AVGINVS2.5 TOTAlSAlESll.0 ...
E.ample I. Eumpl.2.
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it•...SOFTWARE
SE Search Entry

0........ _ .... s.oo. I •• I.... '

0'1«0'_.0-- \lISA .....sl(~

c.. 100 to" Dao,
N_ 1_ .... IWCI_n. --h •... InIDmlltiDn Technology Sy".",.

1'012117 S"..o,. Fl 3357.
tI1313"·001.

"·SllC"'~_·"''''·''Y _

OUleI' TAS·80 1.....P'oduc...

e~';:'''1''''::::..$0=..
~ .e-..

"00_ ' .. l .......
MUCIO Mo<-.~IIO 5IC

0...._ ....._ ..,_ 0-

~~~..~ ..
'(p~,~\)9-V............

~
cJ>-'?V· ~........,~,,»I/
~~# \""~ ,,/' .,... *"'" \0/ .
....... , oII~ _.__ ",.'u .._1Iuf ._ ..
_ __......__• In«t._

_.... ~'(lHn.- ....._~ ..--._..._...___.... lio<lt_ .... -._._ ....

_ _ " , ION ~..-

..,..,. ()(,lJl; _, ... _

....__..._r.\.«I ~l1,,""-'''-CA'" " ... _.o!MJ, _.._ __._.._.1 '_""
,_._ __• , 'AO ...

e- ..... _ .. , _ ..._ r _
_ ._ """........ \'UOOOCII' U.'_ ..._M ",l-__._--_ _-_ ....._...._--_.~ --

CAJ'oOCA~""" uo• ••_"'_flot I~ " _
___ '-__,,__ 1'0 1eA-'- II

l)l.••• _ , ... _ ...... '.00•....,1
I tU.'<CO"J"- , ,

• >OtJtI .eotI\Il,---1 ,.., ..,;.-. JHOUI.D
M.IOUJlI (1),,_, 11OI ..'n II __' .......,.--, .._.. ""......._- ..._.....---_ ........_----, _ __. " __t_
.. _ , .. _ .. '1 __

........, - ·-:-========~-I-un. •1"".1.
_..,'J-._~.,.~060 __'_..._

Watch ~a to ~OO of your lavorlle
slocks without at5 mlnute deloy.
, 1N'l-.:;..... 0 CQI'tIp,lle< poogr~ !hoi 0<,'
pIoYJ ""- NYSE 01' "'....x IidlllflOC)e on yOUt

UIS-80'" Model I or t:lOII'I ••et'ICnQoM 01 Ott

OClfoor'Ion me MOaeI • You _.-...v Ift:IOe
(II it ~~ Dy ""' • ...cnono- ond rroeto
"'" 01 len ltOOlK. lidotlflOC» ~e<:I
~ ond""'" (lI"lO WntIJ on me
SlOdr' Y'OU 01'. 'oO'OId'ltnO Tt<:I<eo1ao:;: ClIO'
orom~ "on at $1.00000"""" ft'lO'f
optoDnal teorur. 0Y0iIaDle oncluOorlg I'lOtd
COP\I' Ot'd 00'"0100 mQI~•• d 'VJI"'"
Ptogrorns mav De putc;:l'lOle<:l !of emit (i •
nero~J or pgyment eon De 0tTQr'IgIad
in "'" form d dQeOo"nI«l DIOIretoge com
rnCuoor'll Ii •. Sort 00II0t SoItooore"l E.·
t::I'lOt'lQe t_ are .1Itta. CoIl lor fl/f;( coo.
crve TOll·Fllt( a11100J223-6642:InNew
Vorl< colt (2121 611·0105: 01' cite" !he
reooe< JeI'\IIC.tll,ittlOe<

MIL"Ule& _m
CompwlY Inc.

6 Eosl Uld Slreel. N.V.N.V.100t1

If you're serious
about the stock market,

you need
Tickertec'·

-~. ; ..•-u\'~

COfIlN.OIn u ••tt~
-';JOU ...__.,lft _

Sl •• _I.... _ .. _ ••'-'..,_..
,.._Iool*-TIISIO· ""_0111 .........
......Nt"",,, '-dlolf _ .•_,..........-..c.o....... '.1 ...... '"
..,._.01 ....._Sl<•• _
.....1.0_ _1__
-..01_ ""' __ s..._
---.....- 1. __ -
...14_ , _.
_."_ u.. _ ....._.., ....
"" -. , LSUG.• u.t\.

- -.llllS SUG.• H'~1100 _ ...__

......
"Un_l.N'~

MUIO>PJ .""9!l
tAIOOOU .".~

TRS-30'
:12K - DOS - PRINTER

Manual Only
ldeductabh.- un pun'ha'lot'

..rdi,tt"ttel
SS.9S

~.. ,.oOe'Ilt_,......
Oatascore .... til

P. O. 80. 99S Shuon. Pa. 16146
·T'_1<oI'-.c.D

PROfESSIONAL
PROGRAMMING

TOOLS fOR EVERY
BASIC PROGRAMMER

RATIONAL SoFTWARE '"
'J6) f. C41iforni.lp~, CA 9T1Ot>

....2.,

FINALLY!

00 you ....'nll 1l.I.i(' I)fOllr~m;, .... i'h you, filS
80/" Then you know Ihell! ~,e li~ when
you ....~'o:

, Il(NUMIIR p;lrl or "II 01 you. p'OIlr~m.

• OUnE many ti~ with one comm.lnd.
, A"I'fND common rOUline!llfOffi t,lpe.

Now. with P1tlOl...m..... '. you ';on do ••
,he\c thintro! And COMl'RfSS yovr pro
llr~m~ '0 ,pt.~ ellKu,ion ;and ,educe !tile.
And MOVE bIoc:b of li~ wilhin yOUf pro
ll,~m quickly;and rificioemly. MOI'OO"·e.-. Io.id
rt:O."mmft jll'>1 onc~. ~nd t~ rom
marlth Mf' ~w~Y' ;l"'4;~bk'

~- ~-~--<----I_U "' ......_. _"'...

C.. ,_ ·r_ -....,tol

I..... COOl>

8 $59.00
8 $74.00
for Canadian customers

16K MEMORY
TMS 4116-30JDH
16Kx 1 Dynamic RAMs

for: TRS-80™, Apple,
Exidy and others.

Add sa to help cover postage and
handling. $ask. residence add
5% sates tax.

TArRONKS tHTUntzlS
1263 Wo1l101C~ St ..... _

R~gina 5.1sk. Can.
S4N 3Z1 ph. (306) 527-2088

TR$.8()noI installation information
is available on request.

'''ll'' a"'''il'' Set_
~:suc."'u'.1'1;>0""
Sa'Ie"._-BOWLING

LEAGUE
STATISTICS

ROWlSTAT 1.1 \\ ill [t,:nerall'
tum ,undinj.( ,h.'ct, ~ui1ab1c

f"r I"'"lin!!: ... i,h full lcam and
playct "ali."ic,. and al ... , print
1ca~ue s.c"rinK sheets. l'rintinK
f"rmal i~ "plimi1.ed for the 77(1
I,rinter. bUI a m.ldifkatiun fllr
any printer ...·ilh ISO char.cters
minimum per line is provided. A
... ilk rangl' "f handicapping and
"I.~>fintt "p,i"n~ m,'ct~ almuSI
:1Il~ Il'a~lll", r ...quirtrnl·nlS.
Enrr.\ <If y,l'\'kly ,nll'"l'~ i~ fast
and ,implc ... ilh At n~in·

prumpting and l'rn>r d ' tti"n.

Supph....d un Di,kl'ul' 1'0 ith manual
S49.9S

...._S--O nI



I" CL&AII U" , CLl
111 ,at· ST'OOl #JIO SALts PLAlllllllC
121 ,at· tiLL VICI / 1/)./..
H. ,u' (2U) ~U-'~ll
UI 'lun '''I(21)'ST'OOl , SALES PJ.MNIIIC·
151 PUNT ,.u(2~)·lY tiLL VICk'
161 PRINT ' ...1(22)·...LL 'IGll'!'S ll.UEJlVEO·
111 FOll. 'f'ol TO 5.. , IIUT T
UI Ollt II(HI. 1t'(lll, E()III(O). 1$(21. OTI(OI, S(IU
Itt llUTOllE , eLl
211 I"PUT'IIII"'T f&AII IS TtlE PLM 'OIl Inl ',f&AII'
211 ftNl'''RlCIIT$lfUJI'. 21 , fUJI"V...L1YIWISI , Lft,Ul·ftu-,
221 INPUT'n"'T IS Ttlt CIlAIIIS NAItt ",eMll.U'
231 IN""T"WN"T 1& 'nil: n .....CH/OOOll·S IQIII; ",IAAMCH5
241 Fott 11'1 TO 12 , llEAO IIS(1I1 , IlUT ,R£It l£AD III
~,

251 I),\TII JNI. Ftl. 11I\II .....R. 1tA1. JUII. JLY. "'UG. $Z'. 0
CT. HOV. DOC. JAN
2" PRltn"WNICN Sl:~ lULL THlS PLM CClYU lULL OR 5'
RIIICi) .,
HI GOSUI nl "til· INln SUI/tCIJTE
211 1r 1I1S.·S· TIlE" PJIIIT'S'RlIIC" ELSE PRINT"FALL'
291 'Rlm
311 1r 1I1S.·S· THEN Ill-I' IE'i, 5.1, COTO HI
311 1. 1I1•• ••• TKEIi 5&-11 Sh12, :$.2, CO'l"O 331
321 1r 1II1'O'S" OJ:; 11$0'F" 'I'lItIi eu, COTO UI
311 PJItn"EHTt' 'nit ',LYIWI,' AALES FOLLOWED III ... C()IIIM
• TIl&ll TNt ',YUJI," SALES'
l41 1"OR 1'*'51 TO S&
HI PRI,..,. LYIWl,'/",Y&AII,' SALES rOll ".IS(Tl,
3" INPllT S(T). 11(1'1
171 ST.n.S(TI ,UII' TOt"'LS SALES THIS f&AII
In ",.1'$OII(TI ,R£It' 'l'OTI\LS SALES LASY YtAIl
)11 RIT
UI ...v.( IIIt(TS·ST)/STI·l11 ,11.1:"' .ERCDIT INC.WE
III SALCS
U. '1I1WT , INI'O'I"'LAIr~D i£1\SOfI 1'111I11' ,TuRN
.21 PIIIIlT'I' YOO NAVt AN ACTUAL 80fl DlTER IT.'
.1I IHI1JT'IF YOO DO HOT PIIESS DlTI:It ",_
UI ...S.TS/i ,At,,· I\YtRloGt 110 S.UU_TOTI\L SALES/SI

hl,torr lor Ihe prior period I,
Ihown. alorlg with lhe B.O.M.
(beginning 01 monlh) In.......tory.
the E.O.M. (end 01 monlh) Irwen
lory. anet lhe allOW«! monthly
receipt, or O.T.R. (open 10
reoel ....J.

AddltlQM,lly. the average In
venlory carried on hanet,nd lhe
peroenl of Incr_ or decr.....
planned Is alao shown. It Is an

Interactlva program designed to
be used by people nol ......Md In
e1tl'ler compul_ or rltlalllng.

The advanlages of thl, type of
planning.,. many. Nol only can
Ihe retailer'S 'lock and ..I.
plans be tkln. wllh~ and
sccuracy. but a number 01
"what I'" ,IIUsllon, can Quickly
be accompll,hed to determine
viable sUematlves••

I _TNS
.51 I\1.TS/TtlRII ,.tII' I\VEAACE INVI)lT(lllY'TOTA.L SALES
/.l.o\IlJlED 1'111I11
UI IF _<"I TIltH 47. tLSE 411
.71 I' "(51»1\$ TIlDl _.(II(S1I-ASl'AI ELSt _.CAS·IIIS
I) 1.1\1
UI UU1.· FEB 11I\II .... R MY J
Ult JLI roT"
H' U(l)" "'1,lG at. OCT IOCIV D
EC JM TOt'
511 NS" E()III ..... ..... ..... I".' lit ••

II'.' '511 In.' 0T1I .... t ..... ",., lit.. Itt.

• tt"'"511 OS.' lOtI ......

5]' ".' It 6ALES III.' 111.. "'" III.' '11.'
.... t ......

541 U.· .. SIlLU ..... II'.' II'.' ..... ttl. I..... . .
UI 01.' TtJJlll It "ve [NV .It.' TOT...L SIlLU,.... . .
5ft FOIl T.sa TO st-I At" C()III'l,ITES DlO 0' **TN
IIIVDITOIY
571 ECIII(TI.(II(T.I)- .... ).I\I
511 _.t:O!Id;OII(T) • UII' TO'l'ALS 1:01I FOR itMCII
591 RIT
iI. CII.(I\I'll-1_'00") ,1ltII· C()IIIPIn'ES D1DIMC .ERIO
o IIIVDlTOlIY
U. tOIt(SEI.CN
n. Yl:o\R·Yl:o\R.19U
ill CLl , PUNT ytAll,' ST'OOl/SALES PLAN .011 ',CMI\IIU,
• ','AAIlCH'
"I YtAA_IIWl_1911
65. PUNT
U' PRlln U(6}
.11 .UIIT
til PUIIT USlIICi LS, LYtAIl. SISBI. SIS... II. 6155<021. Sli
I'll. 5(5...11 .SCS&+51. IT
nl PUNT usnlC 1$, YE.\Il. M(lIl, II(SI.ll. 11(5...21. 11(51
'11. 11(5&+.). II(S ...5). 1'5
111 ~~INT , PRIIn USIIiG os, _
1I1 PRIIIT USIIiC 11$, ooll(51}, E()III(5I.lI. E()III\S ...21. EDll!
51+)). _(51•• ). EOl'I(lII.5)
HI PR111T , PRiItT UiUIC IU, 11(511*'1), 11($11.2). "(s... ll,
1I(1I").II(&II'5),1I1Sl1

III PUNT
HII\1.U:Olh.EOII(SEI'&OIII/l ,'lII' AVEAACE INVDlTORJ

lSI PRIIf'f USlIiC OS, noJlN, "'1, fl, ,.V
161 PRIItT , GOWI U'
111 "INT' DO 100 IIIU1'!' TO TO PRlllT THIS If/III'
In CO$U' 12. ,RIll' UIJltJ SUllOUTE
H. I' LEfT'("". II.·Y· TIIUl C05lIIl lSI, cO'!'O 121 ,1I.E
II • I' IES LPRllrl'S
III IF JIIl'.·It· 'I'lItN 198 ,11£11' "r<J IIEIll/IIS .IIOCAAII

III IF IUO"N' OR JlIISO"I' TllDI 111
121 JIIlS.IliIEU , IF Ill.... TIltH 121 ILSt: III ,1U:ll

IIIJt:J IlOOTllIE
III ..&-v...Llln) , RlTUllII
I" POU au., II , POJ;E 1"15 •• ,RtTURII 11£11' L
PUIIT TO PUIfT
'5' PO.. t: 1UH. 111 , POI.! IUI5, 5 ,llETlJIlN ,UII

'UNT TO L'1I11f'f

r:--:._.......
-*.--*----~

JlnlSURE PROGRAMS
==-_.","":f.~,=-~:r~.=.
:::..=-:.~:--~ ..~..'TlLIlt'A"__""'-"__I"
"._-,._... _c--.. _ .. ""
=:~.:.:r.;:.':"..::.:' _.~..:" ""
,., •. l .... I . ' ..... DoIC.'"t;---_ .... _---._ .....----......._ ......--,,-~-- ..
::(~"":" - '" flO -~::."I .• 0.:. 'II.•

~..Ql:DU "'OW

--.. _--... _·....·,u.

u ·y .

""""'--' .
._ u

UlllUIU,._-
. .- ...-._-._-.-......._.....

<,........ ......-

...__.__ ., -_.._"----

-
THE GREEN...~i:R'ftf:{ THING

"AY5

""--_..._~_ ...-......._.______ ._._U·_'_- .... -- _--_...

",..u.'~IIK.
., !k_..~ ,..104

MkIln". N.Y. 11101

TEACH YOUR
CHILDREN

Level II-Minimum 16K

m

'5.95 EDell-Two For '11.00
ALPHA-Alphabet recognition for

pre-schoolers
SIGMA-Addition problems for

Grades 1·3
SIGMA·EX-AddJUon problems ror

the younger or slower
learner

SPE_L-Spelling practice for
Grades 2-4



I\n ('xprI"iml!'f1r!
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MCtyISAKOD- Add 11.25

PhoM: S17/41s-GJ44
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pltnt NEW edd,.u here

-_.--.-...,--,•.
IMS Corp. lox 1&08) ... 2"
PIttIburIho Pa. IS2J6

CHALLENGING
NEW-~lCCITINl<G

II "1
I ,/!l
~ "9)

; ~~f ;
ANO NOW A SP€C~L GAME OFFER

WAR GAME PACKAGE
.au.o: KHICoHl_A lllS-eo l ........ II
I~""'c"""""~s-,,,,~_ A
_ ......'"""'s- ~c.,....

pI<!'O~_~f1 ~ n_ .
,..... ...wl ~ bott'd ....,t> MIl·
LION ,..ondon lluftS- (u..11 ".9$

• ACTIONrACKACI_~ T'RS-80 l~~1
II &.uk c••M'U~ wII" TWO _I.otnn:
IJ8OM&lR-1"klnll 0" , do<lsl"l olnl ..·
(In. l>ombl"ll''''I~"...nd 1...,,(11"1 ..., •.
I~...m .ftIIIl,~ you< "'Ill In the' pilot·,
w.
II TORI'lOO-Y....·II hoi.... """'. of , ....
...,... '0 ...poodo ... tftC 01 _t'd
........, ...-.,. sNIl" tAP·11 $&."
··1ot~5"""""~""ll,,;uL_••

fAit 0I.lMa1'

!PAl 'f ....., ....

-------------------------l
Let UI know 8 w"klln edy.nce 10 the' you won't mill. lingle issue of 80 Mlcrocomputlng.
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
o Address change only 0 Extend subscription 0 Enter new subscription

o 1 year $18.00 0 Payment enclosed 0 Bill me later

If you hi" no Ilo.Illlnd'y. print OLD IddtlSlIlI,.

~ Name Name _

~ Address Address _

~ City State__ Zip__ City State__ Zip _

SINGLE SIDED 1225.00
DO<IBLE SIDED '345.00

COMPLETE SYSTEMS
SINGLE SIDED 5365.00
DOCJBLE SIDED $485.00

INCLUDES:
MINI DISK DRIVE
FUSED POWER SUPPLY
VENTED CABlNET
CABLE
90 DAY WARRANTY
FACTORY ASSEMBlED
FACTORY TESTED

THESE ARE NEW 5" FO's

• ·SPECIAL· ·SPECIAL··
TRS-&O ADD OM DRIVES
IMMEDIATE DELIVERY

2 INTERFACE, INC --

I
2OtJ2 CANTARA ST
CAHOQA PARK, CA.,..
(21~ 341·7'11.

'Nolo NolO iIIlASTDI. 0Wl0E ACCU'Tm

80 MICROCOMPUTING 1'1) I'"" '1.',1 • I rtlldl_,!,j. '\,1 I 1- ~

ElCOMPCO
MoaOCOC1"IOV'"e-f~OI$

P\:lM'~ Oca 0133
c.o.o /!>I:ionf CA 04106

Blodo. 0" lor 0......- S5 .:JII'I
0U0LDl_ If'fVlY£O

Easy Assembly (1-2 hrs.)
Enough Power for 2 Mini Drives

use one now-one later
$125

includes
• CHASSIS
• PLEXIGLASS COVER

"ALL PARTS POWER SUPPLY

hom ELCOMPCO _

[))llJJ~!L [))O$~ [))~O~~ ec~$~ ~OIF

_u for Shugart, MPI, & other minis

80 M'Clocompu'mg. &pl~mb.' 1!J80 • 21S



GAME

A return of serve from the bouncing dot.

Ping-Pong

I "£M Pi!OGAAIl 2
2 MrM l.lO':" IlOUMC' M" orr MAl.IS
,,~

~ FOM y·a '!'Q n,~t:'!'I'.nISt-:027,nl"rx'!'y
1 C·I
II A-I
2. SE'!'IA.1SJ
l. FOR '·1 !O 5,M~lT !
.. llESETI •• H)
5•••••("
6' IF .)126 OR .(1 '!'M~M 68
65 GO'!'O 2.
U c_·('
H t:O'!'O 51

I Ult PIl()l;AAIt )
2 Ult DO":' 90UIICIllG /11 " IlCM'AIl;;UI_U 1lOJ.
,,~

6 toJ. y., ~ 19I5~!I.YlISt!IIH,Yl,IlU'!'y
7 C_j
Il yoU, .·1
II FOil l_1 '!'O 126,StTll,tl,S~!l.J,),,.tJ.'!' J.
U 1.·1
21 Sr.ll,Y)
)1 rol t-j TO 5,IIf:J.'!' I
U USt'!'!l.Y)
51 l-J..C
51 Y_YO/l
~l IF 1<39 AIle 1>, '!'lItll ..
57 GOTO 66
.1 Ir 1.)126 01 l<1 '!'lItll '1
65 OO'!'O 21
66 /l-~l

., oXl'!'O 51U c __ c

71 CO"'O 51

Ronald MOfIhlls
3621 C~'fV"W Dr.rAd., F.II•• IA .5Ol513

This article ton,slnll Uve
Ihoft programs 10

clemonstr," the SET, AESET.
POINT and INKEYS 'U1lures 01
tile TRS-80 comP\lt .... with Level
II BASIC. The sequence of pro
grams begins with. dot moving
ICIOIll the screen and each

aub&e<luent program adds ad<ll·
tlon.lln,tructlO,,1 until you lind
yourself playing pong.

Program listing 1 moves •
dOl horizontally across Ihe

I ~£I'I PfcI,.O,;"""... I
1 Ifll MO\le"'EM~ or A ~
~ ("Wi

11 A-i
H it!U.HI
J' roa '_I '!'Q ~,N{A· r
H 1U:S£'!'II,HJ
Sf ••• oj

6. " .>11J ~HeN 4"'
11 GiJ"!'O n

Pr09"m L,slmg 1.

Icr~. To plot I point wllh co
ordl"ates IX.V) useSETtx,Y). Th'
Xvalue mUll rang.lromOlo 127
and the I( ....Iu. Irom 0 to 47.

Statement 30 displays tile dol
before It Is turned 011 by the
RESET in statement 40. Stale

ment 60 delermlnel II the dot
has fNChed the right edge of
the screen and moves It back to
Ihe lett edge.

Program Usllng 2 adds two
vertical "walls" In statement e.
Wtlen the dot reaches a wall It
bounces In the opposite di·
rectlon. Line 60 checks 10l this
and Une 68 changes the dlrec·
tlon. Une 60 could be

whlctl demonst"tes the POINT
feature. It the wall Is dlrllClly
ahead 01 the dot POINTlX.25) Is
TAUE: othefwlse it Is FALSE.

Program Ultll"lg 3 I't'\OY8$ the
dol diagor'llllly and bounces U
011 wlna in I rectangular bolt.
Une 6 Is modi/led and Une 11 I,

aOOed to provlo. the olher wana.
Since the dot now moves In two
dlrllCllon•• the position variable
'f Ind It. Increment vafllble K, la
added to lhe program.

The paddles which can be

mo'l1lld to oellect the dot. ara
added In Program Liatll"lg 4. AIIO
INKEYS III added In atatement
41 to Illow real·tlma paddle
actlon.

The a and L keya control lhe
fight paddle, whUe a and A keys
conlrol the left. Statements 100
and 120 move the right paddle
Ind slatements 130 Ind 140 Ihe
lell paddle.

Variable a Is lhe 'f value 01
Ihe upper edoe 01 the nght pad
dle. L Is the 'f value 01 the lower
edge. a and A seNe Ina same
functions 10f lhe left paddle.
lInaa 55 and 6J oetermlne If the
dol has hit a paddle. 1/ so. pos~
tlon variables X or 'f change.

Program Lilting 5 la lhe aim.
pia Pong game. Statementa 53,
54, eo and 61 dltllfmlne II thl
dot II beyond the paddll.llao, I
point IS added to lither
score-variable RR or LL In
lines 80 to 90. Now line 12 prO

vides lor I dol to appelr II ran·
dom Irom the top wall afler a
SCOle.

Note ttlat In the prOOrims
with the piddles, the IT\OY8merlI
of the dot la slower. This Is
because atalementl are ell'
eculed to move lhe paddles.

More elSborale Pong pro
grama can. 01 courlMl, be wnt·
len, 001 thiS lit 01 programa
damOflslrllea the idel 10 I

beglnnlr.•

Nole: Sound aflecls c.n be add·
ed 10 Pong USing BabybMp by
Dennis Kltaz. See 80 Mlcrocom·
puling. Aprll, 1980.

ProgflJm Listing 2.

2t6 • 80 M,crocomplItmg. Sttpfl!m~, fll80



3
CD
:::I-_.
o
:::I

1 UII ,.OGAoVl 4
l UlO ~ 1MltIMl:II'G 1/1 " ..rr.'!'AlOGUUlll 110..."':'11 r"ool.l:S
1 Qo>2',".H
4 L·lS,Ool'
,,~

'roll '·9 '!O H,Sv.olt,Yl,Sv.ollH,Yl,NU'!"
1 C.I
I '·U
9 '-I
U roll ,·a '!'U l5,:or.n,fI,sr.!UI,fl,NU'!' I
11 fOI '-I '!O Il',Sl'!'II,'I,St'l'll,l91,NCX'!' l
12 1·1
l. It!' Ill, Yl
l. POOl '-I '!O ~, .. rl'!' I
U UIC'!'ll.Yl
41 "'S.III'CY$
42 " U.·· 'MI11i 51
44 IP "'··0' THEIl GOSua III
4~ IP "".·L· '!'IlCN GOSUI J2'
4' 'P ",'.'g' THlN GOSUI III
41 " "'.',,' 1'lI!II GOlOUjI IU
51 X·ll_e
~1 '·'_l
51 J, ,elf "110 '>9 '!'lItN ,t
~5" POIII'!!l,'l ':'Hll./t "
'liP 1l)12' 011 X<1 '!Htll ,.
U" POItr.'!l,Yl ,:,,,rN ..
is Qlr.'O 21
56 l·-ll
iJ ~ 51
51 C--C
11 GO!'O 51
UI IIts!"!'II2I.LI,o-<)-l, L.L-I ,Sr.IIU ,01 ,llt'!'IJlUI
Il. IItS t!' 11 2. ,01 ,0-0_1 , L.L_I, 5!"!' 1121 ,Ll 'Ilr.'\llUl
III Reil':'ll,"l'U-U-I,"."-I'St!ll.Ql'IlBTUlUl
141 ktSt':'11.gl'U-U_I,".".I'Sl':'11,III,lltTUlUl

~<;S
:E 3:T _.
CD C1
:::I a
~ 8
c 3
.auc c

CD 5:1.
-< ca.
Dl"-
:::I
Dl
Do
;
;:a.-I/)
CD...

~ i-
~;o\)~~
~,;...~",e.«"err"............
~.,~ \0' ........... .....-:,.
~ ,.... ...-

Meta·Trek!
bv: 8'Indon R1i"M!V III

A~ce pme lik, no mf,tr! Mef.,rt/< is nol
• cu~tt pme IDMkd 10 diU. - II is wrilltfl
,nd onlV t.tcur~ on diu.! Rtquiftos J1".
f"lurtS inc/lXk:
_ Uniqw grlphif;~ I~ df!monJftlr«l bv Mt.

Rifllltv's ~sl pmjKu
- MiKf,ine 11"If~J)lICMs lor sp«d
_A /6bv 16t,,,,ironmMr
_An ~,d comput« vl,w1v~

blinr In Id'llnctd rRS«) ....iff, if's OM'n
~~I commlnds

_ W.tl docum<"tlred U,_J mlll/ul
_A modilitd vicko Ind ktVoo.rd dri~
_ SPf!C~1 tOU';~ lot Il'lphif;s ,rod p,Juill(f

In'Otmllioo dut;1Ii ptOfl"m c~inll'll.

_ SaUTet cork lot 14M) rOUlil'leS ''1,il,blt
~J»rlttlv from r~ ,ulllot

M,tH,,",~ Oft ditlt iof 119.95

COD/IAC/MC ildd $1 ..25

Phone: 517/487·)351 OP order from

TAS.1806 Acb. uMina. MI48910

I lIEN fllllXillAIl ~

2 Itt" I'OMl
1 ~H,".25

4 1.0025,002'
5 C~'LL-I'Ja-I'PMIM~rlll,LLI,palW':"II".1

'I'OJ f·' '!'O 19'5I':'II.YI,Sr.U21,l"l,IIU'!' f
1 C-l
I fUOI'!'I5I,"I'I)IIC',
9 'al
11 POll J.2I '!'O l5'SI~(1,Jl,Sr.(12I,'),IIIr. J
11 POI 11-1 '!'Il 121,Sr.lX,91'Sr.(X,19l,NU'!' x
12,-1I,l-IlHDllIlj_U
a sa'fIX,YI
11 roll lal '!'O 5,1I1l~ ,
n usn,x,YI
41 .... ·JNlUS
42 J' "•... ~NIII 5.
44 I' "S·-O· '!'NIN ~ua III
45 JP "'··L· '!'Ntll GOSUI Il,
4' JP " ••-g. ':'Mill GO!OU' III
41 IP AI·- ... • ':'lI!II GOSUI UI
51 X·Xte
51 '-'_ll
5l I' fel' lIMO f)' '!HIM ,.
5l I' .)122 '!IIIII "
54 I' xc, '!MtN II
55 IP POlJr.'ll,fl ':'lIlM "
'I " l)122 '!lIlM'.
'1 J, le5 ~lItM II
U IP I'OJII1'(X,fl '!NU II
n GO'l"O 21" ..-.
" GOT'O 51
II C·-C
l' GO'l"O 51
I' 1.·RIl_I"P RIl)15 '!/lIN 96
15 PIIIIl'!'tU',RIl"GO'!OI2
,. L1.ooLL_I"P UL>J5 ':'''111 "
'5 PIIIM'!'tl}2,LL"GO':'OI2
" fUM~"a,··,IIII'lr.'·"LA' /\GAIN',IS
tl IP LIP'!'tIIS.II··f· '!'lItN 5 rLSr uo
I" illS!"!'! 121.Ll ,0-0-1, L-L-I,SlTf 121 ,01 ,ll'!'UlUl
12' IlISr."II2I,OI ,0-0+ I, L-L_I,Sr."112" Ll ,1r.ulUl
J 11 lISr.f1,Al 'U-ll-I '''·''-1,51':'11 ,Ul'IIr.l1R11
In USt':'l) .ul 'U-U-I ,"."_I,Sr.'11 ,"I ,1Ir.ulUl

Program Listing So

.. m

QWOROfORQ" TTERRI6CTPQ6l1VJIPCEI

5HltOITIA~ IEEI0EA5EE051PVTIIOlt

VLTV6YIOS DPYJKUtlHECTYIHIlAfH

IJELfEQAZ6 CRvPTDUPZAIZQJEJTS

ZDQlltKFSltA6 6FJ5EYVTYtcPfJYZYC

IYLF6ULMlt5ltE TT5CYIIIC61111QOFIIPO

UDYlKIFIIEPUY IllOLERZJ1ACHYRU

P l I II V U C V 0 C 6 LOll R I S E 111 II C Z TID It 6 U L Y l
lHHOUPIILKACAPJJUllFLIPCItEfQAfE

J 111 T A V C J 6 111 H E T II tt H A Q Z Q J LOW E I CAS E T H

"ISS lY C 06C IDA P T6T HT I T P It l E Il I E TQ
E Y III OL IIC ICY I 0 2H 0 P IV Y V P IVADNTOL

fRU I DEA SEEDS l'r~

II..... you ordered you..' I' not, fOIl ben.r "coIllIHr. lID...

then 5'" heppy 'lIburlber. think fOIl don't It.- ""-t you n.

.Iulng. n... n. ~U progr_ for your TAS-" end .11 you

lI.ve to do to 9It thee I. und lit • 119.1 tF •• SASE. Thet It

.11 there It to It. SFepl., You betl EverV _til thert' ••

_ progr• .,,01 you .... lIy don't _t to .1" IIOV of theel

When you ttop WId think .Iiout It there .... onlV tllr.. leY' to

build your toft..r. libra,..,. 011I ..., I. to _It. the Protr.

your..lf. Another...., It to ""rchaM prOlr_. The bitt "V

It to ........ the progr_ 9F_ to you WId that It JlIst """t ..

.r. 401"111 All rau IDEA SEEDS .... OIIr _ or/tl... 1 prOlr_

and __t fOIl to heve t'- to "". r_It., M\d ~.

SInd YOIIr 1...1 1111 SASE to:

(€COAT. Inc. .-12 PO 10K 1"3 "ate_, 10 1)1'3
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.......O<ooiot______ I'.'~

100101 _, .. _ .,• e-.. .. __
WI. t .. .. _ .._ ....
--.,,,_.,·, .. 11".

HEATH H14

TRS 10 NIXON'S·
FAVORITE

TAPES

\l~il~lJ
BLANK CASSETTES
PREMIUM GRADE C-20'S

5 SCREW HOUSINGS

8~ 101$8" 1OO/$7SK

ORDERS UNDER $20
OO$2-INס1 OHIO ADIl!W2'l.TAXI~.n

NO SOFTWARE

REQUIRED

Mlt_ .........

_.. __ ..__IaI_.. __
L r__ c_II...-0... ,_ .. 1
St lloOl.o .... ,sa.., ....

- Cl!!o!!ftI__.h

..- .. L_ IIlQM. ... _ ...

..__ ........ 1tA/IoI, ... __ ...--...-
• IlJ-Ul< Wwt... r ... I. a.-..-.
.ll_fl.... """"'_ r..-llOOl._.

SOIl.TfIU. A PII.OFUSIO"AL SORT •••

• '''SIC pr09"" .. lth un..l......... th..,
• l~t, .....1 50rt tl. of I '",(lNh T

for SOlI 1tI·hr-d It_ II.

• My CC"'bi UOOI of dltl ty",.1IllI S
lic~..ot'ctr.cl dlrtetiOftl for hy' •

• SII OIII""t 001l00l$: •'!1lC" dth fll,
II ..... NU fl1, _Ith ~,I",l"

• ltd/or rur,.,,, Nt. fI,l.11
c) It, file (k.)', • rKoni paIMII")'I 'ol~t,,. fll, (record pal~t,,, onl)')
, Ott. rpconh clhpl.,... 001 'CCf'ftft
" O,t. l"Kordl .,.,.IRI" on prlM'r

• _""', "Ith I clhl "'" 161( _I')'

• Sor" fl1u too ltr~ for _ry

•"Itt 'S([rll(' YUill)' lr'c1""'cl

... ot • I...U..t "....!
DI"'ltt: SH.ts
[UUtI,: S19.95
lloc""""tiCiclll' ",..n.DO (..'''"''"''111)

SOFTW"'fl( (F'ICI(MCY

,.. SlHIfon:I ....... 51. L-..t. MO nUt

For Quiz Kids QI1d Card Sho.rJU
MOTI'IATlOllAlNEW 2-PUYER

.
"TUMBLING

CARDS"

_.,_.,." to Doy w..._. • •••,

__'M"so--._..-
lIClT£. II."UJ c_..~"-l

Sl'tUlWA"o.(CI~
IllO_

~.__ "".
_ 13171 u, o.u
!MUla CII,UOS: VIl4 ",PI

jOHr.Hm~
DATA PRODlJ[TS

P.O. BOX 1717& ",l2t

CLEVELANO,OHIO 44117._-

"1'O.5UOO.
LIST I"."

su II,"--$ltlrin
A~ hltrotI/fdioff 10 1,,1n"fIl'M.. Fktiofl.
1J«fJfw II j11WffritI/ (mlllII. II I'.~IIIPJ. IlNI
,.".. ... rtf.OO

IHJ 1UJnI7',~ .,.,.",..-'"
)0. .,.. ,. ttlfX4i" ofII J1!ip-0/-1bf.1itw hi
,./f,ItJritJfu 4IIyJ 0(j1~uiI . SJO.OO

Tro"" "'1M CMrI
HM fU't rotf/rotItd .;/IJ II/JJI)~
JIIJ'1/n7liNltIomSp,./~.HoIt tv"
IIr-:¥I.. . SJO.OO

HiTUACTlVE FICTION
BOX60J ... 421
INI'£II,\'ESS('.A 94937

(Udif. midAulll1d6" w)

~ Fan Distributon
llISo.MiIISI.

,.,.,..0I:.10CoI
'11.uS_

$99

De Ulnwhln oJI. F.htre
H...,lbM,

If)'011 liMfiction )'011 '1/ IOf't
Inleractit~Rction-taJn told on II

rom{JU~ so tbat )'Ou. tbt reader.
become a cbIlrllC/er in tbe story!

For J'U.MI mI. OI$«.u JZ«
(TIS-IJO IJ II /J'tJlkIIIu"* of r.~)' CorP)

INTERACTIVE
FICTION

BIG 48IHCH SCOTTSDALE
5 SPEED CEIUHG FAN

uc,"~..u.ll..

US! YOU' Cf.ILlIttl FA'" WI!'fTE'
ANI) SlJ....EI. "A'IAaL£ 5I'EEI)

FAfoIS LIKlI nos CAl'l all s.ET TO
TVaM SI..OWLY AI'tD UCl..A1N LOST
CEILlI'fCl T'l.U'P!O HEAT.

.w..........~_T....

.h.SoY..W__."*--

.,
8!!~-_._ 1"1I1_.--. .....--...._..

.,,_......-_-----_____.. __u._--_._-----_u- .._ ..... _-...._-_._.._--.-.-.--------- ----------- .-.--_.-.._-_......_..--"--'----------_.---_..-.
« .._-<-

I oua. tAn:e.u .
~ ......,

r.... I ..._r * c : r
:.:-.::.-:=:.':.."'=-"':.'::==:z:....,.__ ..- ......_-___••_._ .......iL

COMPUTER CflSE ~MPflNY ...___n. ~......-- .»,.-

THE L[]MP-LflSE

---........._-....._-
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CALL TOLL FREE
800-321·2430

~-

CPJ1iDS.

u_ _ ..-_ -
'. u ..--.._-_.c_

Now lor the firSltime. Cpaids, is
making available its Ftdtnll1D4{)
Tn package lor the TRS·80
Modell!.
~lurino-l'Mo ,nc! 3'Mo~ linWlian
~. flllo thlclu lor FICA over
witIltlOICllng. IUto "'mid inc:ame ad.
au10 dMdend 1lll:lIIslcm. types W
llf~'S Fed. 10 IncI 55N: pr'CItormi$ III
torms klr wtlMQl,llnl )'Nr'

Schedules· .... B. C. O. E. F. G. RlIlP.
Sf. Te. ES

Forms - 2106. 2119. 2210. 2441. 346ll.
390J. 462!l. 4972. 4126. 4197. !l69S•

""-"1$ &t It 'IWtIl CkIII Disks lISing
CP'M.

THE WAIT
IS OVER

PPI-80
,,/ / /

PARALLEL I/O
/ FOR TI IE TRS-BO

/ /

_.. .._00_-
~--- "".e-w_._ ...------_..- "'.-._UI '_0',,_,_ .' .---_..•." .._,- .

-_..__ .._-_...-_.._...._--_.----_.._---".__..._--_ ..~.._-_.. __.1 00_._
~-_._ _-.._-_ -_...- ..- ..._------_....__._--..._--------. ..._.._---• __ .. ..._..,.0.0.. __.._-

Cfo.sseUe lest programs.
Writes test dfola to tapt, then
displays all errors on sct..n.
USfI 10 check an i.ee" 01
eaueue OPeration and dupti·
eatiOnQuality.

Disk timing progr.,...
Meier Type numericlllincs
statistical screen displays.
Very eOl5y Cf,libflllon 01 all
type drives.

IBM based termin"t dflver•
EBCO 1M correspondence
code. Full ASCII character 1081
wilh overslrikes. SCripSl1
ZAPS.

Memory Nsed printer spooler.
overlap processlno 'M tlO.

l'

WlKn you buy your
TRS·80'" eqUipment
lIM: INtt toll free number k)

CMck (Ntt prke bdore you buy
a TRS·80T'l ••• an)"*tM:tt!

- The bottom line 
COST: $9.95 Each + .75 postage

MA Orders + 5% lax ...Zl§

P.O. BOX 521 Lowell. MA 01853

SEND FOR FREE FLYER

1 •

r,

;

!

I

,
c,

I
!••

_.
.,."....

STIll

_....._.
.... ..-_.....~.... ~.

.......-

,-------_•.._._---,,:;...

""Tr n.", V"l'l1 II« ft'I:.O'
<:-.;""",,r ... Toe .....~" .,
LHC .. "rTC1"-_._._ -- ...,._ __ .

.... ~_ ':D

-_..,.
_..
.._------"---

..._..._.._....._..........._--_ _-~-- ----_ _.._--_..- ,---.-_ __.... ----_....._.._--__._.. w__ ..--_........__ ..__._-_..._---_ - ..__ .- ..-._.._~4__ ... _-_._ _.._ ----_._--_ _--.._~-_ ..-.._~---_ ---~_ ...__ ..._-_....~ _..-•._-_ .._~ -..._--------_ __.._....._-_..._-_._- ..._~--
-~- ....._-~-- .....- _----_ -.- .. - - -_ ....__.T _

~l~s?~
La Crangeville. New York 12540

I..
•111: .....

1

I

.. _ ... ,oc __,...-.... ..-.:1 ' •• _'"''

.....,c rr *.,.._ T"'''. OlD'" 1
no. U'" •

II' ~-t _-."...:CH-.--.C.C.-.-_--._'-_-,,-.
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mlcrocomputlng

:21 e ~

tar 1~1l~" un j
,40 COMPUTER QAMEI-8K1'3Il-AI ...11 .... II an unbNtabie
01...... col «tJOn ltOtl"ll.... lolb 9' Y'O'of l.lIOrite c:omputw~ For
ty ;tIl'* in .,.,.. CIlI"OO'* W1c1udlnQ; oamb' ng boerd v.wn-. ~oe
~~ c:an:I~ Mel calCulator garnM. TMM weihe .., I"_";:"::::~"~~
~ P'OV'ltnII hI """ fIC1WIlly~ In KlklMloICliMJcrocomp,1I ~~~~_ ..I
lftg~ and IN'" off. tJOtMlhing tOf~~ t::,-~ -. ..,

•_--~--...:.' -::~'-::"'~~:'::-=JM..,y ....101'\1 of BASIC lie ,....",.. IncMt'ng· NorthStar.~
Shick. Jr.l!TS end Tiny &y$temt lIMd d.........AIt,.,. HI, Tef\Cty
Iftd KIM E'4ft the ~torNt Mmettl6ng to cheer about ••Itl
gIl"* lor the HP-t7. Tl48 and SASe.

It. 'IY'UIt hi... Idlhon lor lhI .....ous OClIfIPl,It.~'" S7"'

eUHDEASTANDlNQ AND PflW)QRAMMINO M1CI'OCOMPUTERS-BK73IiZ -TNt euy to 1000lIl
'ntbrlftOlYGU dWwcnol........ ktIOwft ....thorl '" lhec:ompu1. 11.-1 UnOIfltancllf'lQand
Pfovl-.....di¥IlMd "10 two pitta. 'The t... OOl*'Il'I'IoCIOCOifIClUt..el'ld ltlW.-odattd 1Oh·
__ -...ng wrttl thet~of .,..Iem arctlIltcI,," Met endWIo w,tl'l WI Introdudioft to
P'OCJ!wr-lIiI~ ScUo" two 1ddl11•• lhI thri.wIg PfO'"SSS , to good pro.
'""""""'0 et'd ~ 01 .... -"II,," 10ft.... The a1t.a. ...-:ted from
tn4I731lnd K ., oe:u.ipItJrlg .,., of II,. at'tld.- and f""eMftt ,he bell tNt twos .....
.. I''''' Oft the lopte In,...,..... A Nd IoI'l torow~""IlIlltnty 11095-

Other Books
elNSIDE L.EVt.L 11-8Kt1D-For mKf'ItM ~PfOVr"""'" TM"e
c~......... rei.ence g.,oi6e 10 ,...-~ MAO..... a1kM'tng euy utliltahon
of the 1OP"l,l.c.ledroultl'*'heyoon~."illOfIClMt¥bp\ol......~pe"ull tlO
Mq.-.cn. ....... PUUPt and YO fGU!'''' P." Ii oqMtlll an ent.,., new
CCIiIflCIIC*I. progr~ struet," untoMh under the SYSTEM COf'IfftMd and
-..cut. In bottt 8AStC and fNChonIt code WI'" tN~ and e"c*'C)' or I
cot~fler Spec...~toofl.. ""'" 10 dta 1)'St.. It5..l5-·

•"'$-tO Dt$K AND OTHER MYSTIUIIU _ BK t '" .. by~ C .-.-...
Ion Ttl", '" '''' Clef. I.... wor)" on IN T...... sySl_ "'" ,.... or Get.....,
1o+ow 10' ltll~11OtI Wll~ UI'lPIn and ~tfI • .11 hOM
.uolable tor beg,.,.,. and PfOf...IO... IJ The~ or OM _I "II
-ott" the pnee 110M 122!1O'

.Pf'OGLIlAMMINO THE Z" BK1122 by AodNy Z&U '" UMmbI)o
l.ng~ ptogrl""""'CI tor lhe za ~Ied... PtOQf S1ep-by-alep
ClOUt" nil. bOOtl iI bOlfl .... ~lionIl1..t Irtd. Mft<OtlI ,.Iltence
bOoIl wMiul 10!»tfl the !Jegtnnong IItd the b.petteneeCI ptogr.-... who Wish
101..,/\ aboul the Z.ao Ellet~ 10 I_11M rUder atelnCluOed S1495 •

• LEARNING LEVEL 11-8K1175-by 01.10 u.n Whlt.n
",*"..11y lor lhe TAS-IO. Itlil bOok conc«llra'" on~ II
BASte. l.Kplourog~ '"'l)Ol'1.nt BASIC 'll\(lulOI capalbl Ity
lJ9cUi1" ".lnCholOecl'or thole \IIoho hII.... 'hod eel lhe l.eorel I
UHr I Ma"'U&l sections WlCIude now 10 UN lhe EOIIOt, dual
c.SMtl. OQIf.tlOl"i. 0''''1." ana pellPMf" GewICM .no lhe
comfMSoOt'I 01~ I ClfogrlmS 10 u..t .. 11595'

• THE BASK: HANDBOOK 8K' 17. tw O'...cIl*' Til..
IS uneque It ks • wtl>ll EHCYCLOP£Ot), of 8ASfC W Ie N:ll
11'IOf0"l OM ClOInCIWtlt 00Jer InOCfIer it .." Mi 0\0tI 250 BASIC
WOtOS· how to uHIhem IIlId art.Nlte '11""-0'" It. compullt
does not poaeM the t:aC\IiIIbo!I'. of • nMdId or I(lecIl_
...,. t~ ....oIt.......,.tolCCOlftPl I'-NItlefvt'C1lOt1by
_~ ..., Of CIl:Ift'lbInlIt of wonn That ........ 1'-
HAN '*"'" II'l tt '*PI you l'MIrnoet '_your__
puter. be •• bOIl~I~"'" 0 Of an ~.1IlId

~l. 1'.95'



~...
...&LIIt ..

hell

eMORE I.A$C COMPUTER GAMEl 8K1182 ",teel or
\. Ortod H NI' More I......... BASIC' .......oen-lfOftI the~
L' wfIO broug I you BASIC C-pu,. A...... 1'lCII.ldes IlUCI't

e rPOflI... M root.- (bitt e lhe '"'t'NC" tIM II a"'lt ElIZa
luNClad 'fOUr lloubtnOflltwdoclOl' .1_V.I<1 ,"IKJ Comotele
.,111 g8III'Ie f1r' nn "'''0 a"", Nft'O" Nl"\ 1750·
aWHAT TO DO AFlER YOU HIT RETURN Btl; 1071 - PCC".

, ..... bOoIi of 'v"'PUI.ga,,* "'do'I.,-"comp..l.~'

rou can P'a, n BASIC prog' arne. cMKt pi 'One.. miI"Y lll",.
UIII-o"'8 l""". lM!d."O HiIi"""'ul'ILbl Kono CIwf 2. 0uClie S
1 •• ....,. 51., h_ Clash. "..,..... , .It. IIO~'
_IAStC COMPUTER QAMES Btl;10U OUr. so OI'ICe J:lU
gal 10'1' compvt. and .,, 'IIn.'1"'O In BASIC. Ul4lfl \fIlhe'" T,,*,
you need some plogt."'. In BASIC. th.n wh.1 T/'II. boolo. na.
101g~ 101 yOu Irom very almple to 'UI buvQel'. YOU Vllihe
games.• MKllptlOfl 01 lhe game•• lhe ..,t....g 10 PUI In Jour
COf'I4)Ultf and aN""''' rUfl to &flOw J'OU how 1hey WOII<- F\ln.
An, Ol"la g........,. be WOl'lh mOIelhen lhe pr~ oj t"- bootllOl'
1"- lun )'OU .nd YQtoIf ' ..... ly ....11 he" \II ttl 'I 17 50 •

GAMES

"

a PAYROll WITH COST ACCOUNTING-IN IASlC-BKIOO' -br L Pool. & M
Botchers. IncluOn Pfogr.m 1t5I,ng••1I'h lemaRs. dHcr1pltOn•. d u~ ot
ItIlt pnftCJP'e beNnd NdI proglam.ll>elayout.. Met a COf'IPleta u....me_I "",Ill
.1....,... wtSiIlICI-. 11owcMl1•. 8t'd """',.porta atl(l CAT d s.poav- Pay
tOll and COIoI ac:c:ounhng IUtUf" Include ..patat. peytOI, lut up 10 '0 COI'\
~_. I_t_tad Inl_ecl...dela ..Iry. ...., COl'T8CllOftot dela ...1,.,. .ret"lCIb
COIlmg j"'bor 01 dlSlnbullOfll chKt\ ,,""Itrog .III'lIUlI decluellQl'l and ~y delal
and 16 dllI.....1","I"leellepOlt" ,netudl"'O W 2 and"l I,n CIASICt 120 00 •

_SOME COM IlION IASIC'ROORAM$ 81(1063 publ.atl-obyAda"lORlof &
Anooet_lnc "'«1 100ftOft-IedV'laeal CAlLftlPut.lIJtS r«lu ""'0 teedy 10- pro-
grarna~ progI-'1*d ~la1'eOUIprogr--. 1_. Il6a tor I"" u...
who .. noI .......SCAd proot~ ...... ~,.1Il ttlrt "."'1Ofte IIILOdiII
It250r I ' c·'

_ ..lit$. P£RSOHAlINFOftMATtON IIlANAC£MQft SYSTEM-8K100S1· lMIn
how to un'aaI'l lhe poweI oj • per'IOl'IaI COIl'lOut4lr 101 yOUr OWO" 'I l'l 1M
r-..et)o lo-i.IM date tIMe man , .'1 ptogfllm 111 IS·

..........
~MIC.•.

• • 'JIllm1crocomputlng

~----MONEY-MAKI~N~G~~~===~
eHOW 10 MAKE MONEY WITH COMPUTEJUI 8K1003-ln
10 ,ntOlmat>O"'il-K1ced ChaD'.' Jefry FaI.... lteIa~ II'IOItI
th.n :JO OOI'I"'PUI.....lacI. -., ''''8 ""9h prof'l. low
CoiIPlai .,....I~ OPPOIhlf'lll... IISOO·
eHOW TO SEU ANYTHING TO AHYaoDY 8K7J01-Ac·
coroong 10 r/'tff G_as 800t ot '*'ond~ the alAhOI.
Joe Glra'd. II "the worW, vr-elttl .........-n. Thd~
,........ f'IOW'" ff'lada. fortune and how you tan. 100 SZ-2S.'
_FREELANCE SOFTWARE PUBU5HIHQ Btl;1171-tJy I J

,In TM booII 's aboul; I'lCl"aY and ,..,. to ,...,. ,t br
,.",I,ngand .. ,"'Q p;.ol"'ClI'OQ,alTlS. ,...lhot,IOleworcn II
l'O\I "",,,e lhe I Islo.nla.~fl!OgIlIm. rou now nMId 10
KqU.relhe "1$ to MI' t"&t ClI'09'''' TN CClIIfIPKI booII com
Ptetwn....ty~ lhe .."".~ sto,ng p"OC- and "*'Y
alll'K1s oIliOflwAi. ~SJ'IIP 1'.16·

_THE INCREDIBLE $IEc"n MONEY MACHIHE-BK1171-bf DofIl.ancuJ. A d,l''''''.'ndol cootbooll Irom Ooft l&I'C..lI_ Want IOIlasll 'b"" Get Ir".~IIOnI?
W,n at ,mal"M"I,7 au mOIIIl!Iy toOl'll tomeli'llng 1"&1 you "•• 10 do" You' Iond Ih,.

essen".' 10 g... .,ou lroe ke,l~ dat.,l, ol..-nat II r"lty'~ In ,larh"1l u"
your o....n motleY mach,,. S~ 9S .

iI=======BUSINESS

.u. ..._~ ..__.. • • .. •• _.F
....--.._.__• ............ r-c..c..._ ..........__ .1........ _..~-----._-.,."..-~_._--
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ATAR! GAME CARTRIDGES

..- -........_.... _......
....... '.. --·tIl 1&1'1.'"

til ,....."til ,u••,_

SSM 081
VECTOA JUMfII&
PAOTOTYPlnd CARD
$41.25'

••••nn".~,,.,
~.,m~.,,
,~,.,,.,
~.
,~

,~

,~,•.--."~~.
~
~.

~

~...-'UN.........

II••
lIn M
~.v,.
in"

..••,.,.
n

$183.00

._ ..
r-o'•._.""""..,
~

u..,.,,..,.
,.."',m

Call Toll-Free: USA (800) 423-5387
In California: (800) 382-3651

local & Outside USA: (213) 886-9200

SSM MB68 $135
8K STATIC
RAM BOAAD

Not.: No! lor UN willi ATARt p,ogramm.bIe ComPY!8fS

ELECTRONICS INC:
19511 BUSINESS CTR. DR.'DEPT V9
NORTHRIDGE, CRLlFORIA 91324
Send For Your Free Flyer Today!

RlAR. HOME VIDEO SYSTEM

no._.... _ .... _
....._._I e-.tllfy __ of=_................_'$08 _______ IIll ""'_ ..""--.,.------_.__ T__ II&'t't ..__.--..

... dIo.W<tfy -..tooo 00 "".._ -,!IioI e..- ;, ...
~_ .... ~_l''''

....-a_TV._ ...T_S ......>e __0-- _ 1(1I oot-. AToUII'S ....
~IC_ett.;b_ cn.. DnoM_ I'"-------~u,....'M'.~

':::'l: ~::_~..'=.,...
.... 1"0 ......."'..... ,..... -.,. ~ ...... "'.
_.~-.-oj • .,.. ,~.. , - ........._._1_ , _ ., U<l
__ .,••v",,'" ""$&0"" ...

--~

.......,
• v.-.~

_.,c.o", __ ,_m',

$1650"

•• •• ... • ,.'" •••• •• ,.,,,
" f.,n

• n•m .". It,. • f.III ".•• •• n'tln •"'01. • n.- •• " ,.,n • .7011' ".•• ••• lO,n • 1011"1: ".••• .m ,.,,, • U '.1" ".•• •• " ,.".• "fUll ".•• .- n '.'If •• ,.tII ""'.11 ... " '.'01 • n fnll lilt
fn, '''I " ",oJ UD lOIN

• n"" Ul1 • I ..., "n ..m o •
,nl 1110 .. It,. ".... ••1.,. ... .. ,.,. •• ... ••"'I ... o • '.'11 • • Inn ••"" ... ... /tIlJ •• '01" ".... • .- o • ,.,. • • fn.. "...n , .. 7'" o • IOUI •• •m. "...n '''7-.1 o • '"'' • U

.m,
• n... • •• •• ,.,.

• n um "It... • •• •• ,.,1' • • 1U7I U..m • •• ". '.'Il •• 'U7I , II... • .- o " ml.l •• I.." •
.W • .•, o • ,.,.. •• 1.. 1..m • •m o .. ,.,.•• ,..,. If... • .m o .. I.,. ". fQIII ...•• • .m o • ""' ". 'UII nit.", ,n,... o • ,nn ". ". "..", 0 ,,,. ". '.11. • • lit' ...
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