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IF YOU'RE WAITING FOR THE 

PRICE OF WORD PROCESSORS 


TO FALL WITHIN REASON, 


Everyone expected it would happen 
sooner or later . .. with Word Pro PLUS'" 
it already has! Now all the marvelous 
benefits of expensive and advanced 
word processing systems are available 
on Commodore computers, America's 
largest selling computer line. WordPro 
PLUS, when combined with the new 80 
column CBM 8032, creates a word pro­
cessing system comparable to virtually 
any other top quality word processor 
available-but at savings of thousands 
of dollars! 

New, low cost computer technology is 
now available at a fraction of what you 
would expect to pay. This technology 
allowed Commodore to introduce the 
new and revolutionary CBM 8032 
Computer. 

Word Pro PLUS turns this new CBM 
8032 Computer into a sophisticated, 
time saving word processing tool. With 
Word Pro PLUS, documents are dis­
played on the computer's screen . Edit­
ing and last minute revisions are simple 
and easy. No more lengthy re-typing 
sessions. Letters and documents are 
easily re-called from memory storage 
for editing or printing with final drafts 
printed perfectly at over five hundred 
words per minute! 

Our nationwide team of professional 
dealers will show you how your office 
will benefit by using WordPro PLUS. At 
a price far less than you realize. 

Invest In your office's future . .. 

Invest In WordPro PLUS ... 

Call us today for the name of the 

WordPro PLUS dealer nearest you. 


Professional Software Inc. 
166 Crescent Road 
Needham, MA 02194 
(617) 444-5224 
TELEX: 95 1579 



TurnyourApple into theworld's 

most versatile personal computer. 


The SoftCard™ Solution. SoftCard 
turns your Apple into two computers. 
A Z-80 and a 6502. By adding a Z·80 
microprocessor and CP/M to your 
Apple. SoftCard turns your Apple into 
a CP/M based machine. That means 
you can access the single largest body 
of microcomputer software in exist­
ence. Two computers in one. And. the 
advantages of both. 

Plug and go. The SoftCard system 
starts with a Z-80 based circuit card . 
Just plug it into any slot (except 0) of 
your Apple. No modifications required. 
SoftCard supports most of your Apple 
peripherals. and. in 6502-mode. your 
Apple is still your Apple. 

CP/M for your Apple. You get CP/M 
on disk with the SoftCard package. It's 
a powerful and simple-to-use operating 
system. It supports more software 
than any other microcomputer operat­
ing system. And that's the key to the 
versatility of the SoftCard/Apple. 

BASIC included. A powerful tool. 
BASIC-80 is included in the SoftCard 
package. Running under CP/ M. ANSI 
Standard BASIC -80 is the most 
powerful microcomputer BASIC 
available. It includes extensive disk 1/0 
statements. error trapping. integer 
variables. 16-digit precision. exten­
sive EDIT commands and string func­
tions. high and low-res Apple graphics. 
PRINT USING. CHAIN and COM­
MON. plus many additional com ­
mands. And. it's a BASIC you can 
compile with Microsoft's BASIC 
Compiler. 
More languages. With SoftCard and 
CP/M. you can add Microsoft's ANSI 
Standard COBOL. and FORTRAN. or 

Basic Compiler and Assembly Lan­
guage Development System. All. more 
powerful tools for your Apple. 
Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We th ink you'll agree that the 
SoftCard turns your Apple into the 
world 's most versat i le personal 
computer. 
Complete information? It's at your 
dealer's now. Or. we'll send it to you 
and include a dealer list. Write us. Call 
us. Or. ci rcle the reader service card 
number below. 
SoftCard is a trademark of Microsoft. Apple II and 
Apple II Plus are registered trademarks of Apple 
Computer. Z·BO 1s a registered trademark of Z1log. 
Inc . CP/ M is a registered trademark of D1g1 tal 
Research. Inc. 

Microsoft Consumer Products. 400 108th Ave. N.E .. 
CIRCLE READER SERVICE NUMBEll Bellevue. WA 98004. (206) 454-1315 
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--­
Robert Lock, Editor/Publi sher 

Beginning in the May issue, you ' II see a new and ex­
panded Reader's Feedback column. One part 
will be as we've done in the past, with reader input 
regarding the Editor ' s Feedback card. (For those of 
you new to COMPUTE!, The Editor's Feedback card 
is your input "hotline" ... I read every single one 
that comes in , and use them to help with planning, 
problems, and so on.) 

The second , and new, part of the column is 
called Ask The Readers. When you ' re trying to 
solve a particular programming or technical problem, 
and can t get it solved, drop a short note to Ask The 
Readers, c/o COMPUTE!, P .O. Box 5406, 
Greensboro, NC 27403 USA. If we think it 's a 
shared problem, we'll run it , and in later issues run 
responses from our panel of experts (other readers 
who respond with answers). Don 't be intimidated if 
you think it 's a simple problem ; conversely, don 't be 
untimida ted if you think the solution is sim ple. For 
beginner's, those are frequently the toughest kind . 

Note To Our Authors- No Back Issues! 
Recently, we've been running more and more into 
the problem of COMPUTE! authors referring back to 
various and sundry early issues of COMPUTE! One 

problem this causes is that many of our readers don't 
have access to back issues. Please remember this in 
your art icles . It's fine to refer back to an earlier 
issue, but please take the additional time to incor­
porate the information from that articl that's 
ncce sary to your own point. Here's our checklist of 
available back issues: 

Issue 1, 2, 3, 4, 5, 6, 7 SOLD OUT 

Issue 8, 9 and 10 Still available 


If you're interested in ordering back issues, we've an 
ad in here someplace called COMPUTE's Book 
Corner. You ' ll also be pleased to kn ow that we're 
putting together our first three books: 

COMPUTE!'s First Book of Atari 
COMPUTE!'s First Book of PET/CBM 
COMPUTE!'s First Book of Educational Computing 

W e' ll tell you more abo ut these next time , but we 
expect to be releas in g them in the J une/j uly time 
frame. W e' ll send your local dealer in fo rmation as 
soon as it 's ava ilable. © 

February's Mailing 

Problems And 
Other lmpr.ecisions. 

Ouch! Groan! 

We have been aware that your subscription copies 
are reaching you later than store copies reach dealers. 
We are actively working on resolving the disparity so 
no group of readers, whether newsstand or 
subscriber, is discriminated against. In this effort to 
promote timeliness and maintain quality, you 
subscribers will notice that we've returned to mailing 
the magazine in an envelope. This is done entirely to 
protect the magazine. 

February's Problem 
As far as we can tell, everyone received their 
magazine, albeit late. Murphey struck hard, but 
hopefully not again. As part of our effort to improve 
your speed of home delivery, we changed our 
mailing services to be geographically closer. to our 
printer. Unfortunately, the local post office had not 
dealt with a magazine with a volume such as ours 
before and told our mailing personnel that the 
magazines needed to be bundled (e.g. by zone) only, 
and did not have to be bagged. Also unfortunately, 
the mailing service personnel believed them. The 

result was that the magazines went out promptly. 
They did not reach you promptly because, as far as 
we can establish, they sat in a regional bulk mail 
center for a week or two, waiting to be bagged. In 
effect, although they were in the hands of the Post 
Office, they were triakling out to their destinations. 
We apologize for the delay and concern it caused 
many of you. We are gradually speeding up the 
subscription delivery, and expect to reach par with 
newsstand/dealer delivery over the next few issues. 

Subscription Price Increases 
This probably isn't the optimal place to mention it, 
but I thought I'd take a moment to explain the new 
prices, and in particular the disparity between US 
and Canadian subscriptions. As of last is.5ue, a 
twelve-issue subscription to COMPUTE! is $20.00 in 
the US, $25.00 in US funds in Canada, and for sur­
face delivery elsewhere in the world. You're all aware 
of the rising costs of production, postage, etc., and 
the price increase, in part due to the tremendous 
growth in physical size of COMPUTB is quite 
neressary. 
As ofJanuary 1, our postage cost for sending the 
magazine to Canada increased by 93% . We found 
out about this increase when we went to the post of­
fice to mail some individual magazines on January 2. 
We are actively looking for alternative methods of 
reducing these oosts. When we find them, we'll pass 
the savings along. @ 



ATARli PERSONAL 

COMPUTER SYSTEMS THAT 


GROW WITH YOU 

modulator and FCC approval for 
connection to any TV. Plus, nationwide 

Atari Authorized Service Centers. 
And more. 

Add memory. The ATARI 
800™ is supplied with 

i6K of memory. You can 
expand up to a full 48K of 
with 8K or i6K Memory 

Modules"' you install yourself. 

In less than a minute. The 


ATARI 4oo'sn1 8K of RAM may be 
expanded to i6K at Authorized Ser­
vice Centers. Both may be expanded 
to 26K of ROM with slip-in ROM 

Start with a better computer. 
Atari computers have built-I~ capa­
bilities you can't even add on 
many other personal computers. 
Three programmipg formats (ROM 
cartridge, disk and assette). 57 key 
upper/lower case ASCII keybo d with 
29 keystroke graphics symbo . u 8 
colors and hues. Four separa · sound 
channels and a built -In speaker. Four 
controller ports. A built-in RF 
©1980, Atari, Inc. 

Cl A Warner Communications Cerni any 

Alan reserves Iha rlghl Jo make cl\angas to duels 
or programs wlthou1 notice. 

cartridge programs. 
Add peripherals. The ATARI 410n1 
audio-digital program recorder. Sin­
gle or dual density* disk drives. The 
ATARI 8oo individually addresses up 
to four drives. Add the ATARI 85on1 
RS232 Interface Module.Add high 
speed 40 or So-column printers. Ad:Jl~Because when other people were 
an acoustic modem for remote data thinking hardware and software, 
access.Add a light pen~ And there Atari was thinking systems. 
are more Atart peripherals ATAR19 ..Available Fall, 1980 

on the way. PERSONAL COMPUTERS 
ll65 Borregas Avenue, Sunnyvale. CA Q4086 

c.tll 10IJ.£1eo (loo) SJl-8547 (l!zcept Alaska •nd tbwall) 

(In c.tllfornlo: (8oo) 67"404) for the nome 0£ your DC•relt Ami retailer. 


Add programs. Choose among doz­
ens of programs in Atari's rapidly 
expanding software library. Programs 
categories Include: 
• Personal Finance 

& Record Keeping 
• Personal Interest & Development 
• Professional Applications 
•Education 
• Information & Communication 

• Entertainment 
• Programming Languages 
• Small Business Accounting 

Add It up. With Atari, you start 
with more. And you can build to 
more. Because Atari offers you per­
sonal computer systems that grow 
with you. Ask your Atari retailer 
to give you a full demonstration 
of Atari computers, peripherals 

and programs. Complete systems. 
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portion of this magazine may be reproduced in any form without written permission from the publisher. Entire 
contents copyright (f 1981. Small System Services. Inc. Programs developed and submitted by authors remain 
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published in COMPUTE!. In future publications. Unsolicited materials not accepted for publication in COMPUTE! 
will be returned if author provides a self-addressed, stomped envelope. Program listings should be provided in 
printed form (new ribbon) as well as machine readable form. Art icles should be furnished as typed copy (upper 
and tower case. please) with double spacing. Each page of your article should bear the ti1te of the article. dote 
ond name of the author. COMPUTE! assumes no liability for errors In artic les or advertisements. Opinions 
expressed by authors ore no necessarily those of COMPUTE!. 
PET is a trademark of Commodore Business Machines. Inc. 
Apple is o trademark of Apple Computer Company. 
ATARI is a trademark of Atari. Inc. 

( AppleWorld 
~ 3·0 ~ /MA TEO COLO~ GRAPHICS 
~W1111en 1n macnme coae 


Thto program made l•mou1 on national T.Y 1 


by Pa11I Lu l u5 


APPLE WORLD luri l~ VOlil Appl!• 1n10 II soon1s11ca1ee1 
graon1cs sysltlm c:;11ii:1til{' 11 ct1•a1111 ammau,?d 
1hrce·C11fll('ns1onal color 1ma9 pru1~c tmg tncm m 
true pcrspec11ve on 1ne screen rotate mcrn m e 
tnem closer lullner away ano many 01n er eJ1.c1 11ng ana 
1mag1na1we tnm s 

O r.iw s OOjCCIS w 11n 65 000 pOmls p('I 51CIC 

~ A pow erful scrcen-011en lNJ 1 c ~ 1 cd•!Or •S 111c1uao-o 10 
~	l 11c 111rn1e 1maqo l om1rnon T 15 pro~p um w1•o; 11•1·on11y 


l c 11 1urc<J on Torn Snyoot s t-' r .n1e l 1mo S a1L11Cl<t~ TV 

Sllow ana is now 1t v11 1l(lble fo r sale 


~ APPLE WO RLD'S wer lut CChlOt 15 SO easy to use ln:lt 
~	Ch 1ltJren w1ll love1t Youcanr:ow si..c1cn ' your dream 


house boa! car , or lantasv empnc Tt1en vie w 11 as 11 

would be )C<tn lrom 10 OOO reet.or you can ZOOM '" 

unltl the sc reen 15 l11led w1lh a aoorl.. nob You could 

th en no ms1dc anCl mrl\L' 11om roorn 10 room 

e~am1ning lut n11u1 pJaet"ntml •.1s vou1 sc reen 101a1cs 

w11run me room Images 01 SPl"C•hc p.11 1s o l images 

c"n eas11y ce sa...cCl 10 O•S' 0 1 printer 


~ Does all mis sound 11 i..c science r1ct1on7 

~ You ..., on 11n1n"' soa r1e1youna\·e ~ 1s1 1 ea Apple World . 


INTRODUCTORY PRICE S59.95 
~ J6 page manual incluCleCl 

"""" For 48K Apple II or Plus with Disk 

1'3-D 
Supergraphics

~ & 3·0 GAMI:. OEVElOPMENl SVSTEM IN COLOR 


~ Of Paut Lulus 


Watch color l ul cuuefllys hHCJS lly across your Apple 
ur Alar• sc reen w11 1ruu Jd1mons1ona1 pc rspect•'-' C 
Have rocket ships l ly ou1 at you in lh1s 1nc1ed1b1e n ig h 
speed g raon1cs oacllage 3-0 SUPERGRAPH 1cs· ~ is 
a 6502 macn•"" lang uage program 1na1 wtll 
1n1m tace 10 you r Ba sic ()1 macrw1e language 
progrttms or games 11s1n11 simple 005-hlle commands 

• 	 Feature• lnclud•: 
• S1m p l£> •mag cnHy 1n1 1'.>ugn 1...""01101 
• Ob1ec1s up 10 2 01n1~ oer s1 e 
• Uses all n1- 1cs co101s 
• A llow s mu.l.-<J colored 1c , 1 6 g1ap t11cs 

• tor p1o mo1s and cap11ons 
• T1ansla tes on 3 a • C$ 

• tna1v1dual a11 1s scales 
• 21 Cl1 ltc tenl commands 
• Ro1a1e ObJCCI I a I () 360 


mcremcnls al macrune 1pce<U 


~ FOR 48K APPLE II OR PLUS WITH 

~ DISK II S39.95 FOR DISK 


FOR ATARI 800 WITH 40K MEMORY 
(DISK OPTIONAL) 

$39.95 FOR TAPE 

OTHER SOFTWARE 

APPLE COMPUTERS 
Suoer Space W <11 s s 9 5 
Starns & C <1p11a1s 9 95 
l/ov1ng Pomt 

,\ ver;tg1., 19 5 
S IOc k O pll OM 2•• 5 
r1 nanco 12 5 
Bonds 1?95• 

•~ 

•• 
COMMODORE PET 

Stoe l\ Opti ons 24 95 
Finance 1? 95 
Bonus 12 5 
Stoc ~ Analv1e1 2? 5 
Mo rigrtge 14 9~ 
SrMu• h 11r11U1~r (, 1 B1•..1 

Game'.>' 1919 1 10 95 
J,uy 1 l ns1ag1• q g; 

• 
KPn t ur~'( O•·l ll ) 
RouleHL! 0 9'i 

Allen I Tan i.. ~9S 

Sunma11nc ,;uac ' 995 
Ballle 0 1 .11oway 
Las"r 1 an .. Balllt" 9 5 
Swami 1.! 95 
Oi\SCDall " 5 
Su111 •I s1.1rtr t· ~ ~ 
PE. T M usic ()n , " 29 95 
M usic Compos111ur1 SySll'fll 

19 5 
Pearl Hft1oor Aa 1entur,.. 

~ SuP•• Gomo>u • 
' 5 

http:OOOreet.or
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Relational QuerySystem For Management ~ 

DATABASES: You've Heard The Hype Before••• 
The Truth IS••• REQUEST DELIVERS! 

•••••• 
DATABASE MAINTENANCE- DATABASE SELECTION- DATABASE REPORTING­ •• Uses sophisticated screen fo rmatting & data • Uses screen masks to form query • Automatic headli nes 

entry. like on IBM 3270's! • Provides ex tensive search capabili ties • Automatic field editing 
• Genera tes it's own screens automatically! • Search arguments can include • Report fiel ds can be calculated, sub-totaled & 
• Handles records up to 4K in length , usi ng arithmetic/boolean functions . multi-fie ld cross-footed in any manner desired . 


multip le screen "Pages"! com parisons • Optional counter breaks may be set 
 •
• Automatic data compression for increased • Queries can generate input for au tomatic • Automat ic grand totals 


disk capaci ty database maintenance • Automat ic statis tics 

• Uses Superkram (See below) access method • Queries can be stored in "Query Library" and •

for incredibly fast access. LESS THAN .2 execu ted from menu on demand REQUIREMENTS
SECONDS FOR A RECORD! • Any number of fields can be queried 

Superkram (see below) and: Commodore Pet• Automatic index creation/maintenance concurrently 
32K (40 or 80 col.) and 2040/ 4040/8050 disk OR • Automat ic maintenance capabilit ies • Query output can be routed to disk , CRT •
Apple II 48K with Applesoft or language system • "Goo f-Proo f" error handl ing report formatter. VIS ICALC'" or SOURCE'" 
and 2 disk drives or CORVUS. • Input can come from VISICALC'" or ONLY $225SOURCE'" • 

Now With Multi-Key •Capabilities 
For Apple & PetSUPIB KBAlVI. •


by Ken Germann 

Since KRAMn' was introduced in 1979 it has fast become known as the quickest 

and most powerful access method for serious Apple and Pet users . Now, after 
 •
hundreds of requests we have added MULTl-KEY, MULTl-INDEX, functions, 

as well as increasing processing speed . 
 •
IB M 370 users have VSAM (Virtu al Storage Access M etnoo) 10 KRAM '" 2.0 Regular Features SUPER KRAM'S'" Added Features 
pro\ 1de ras1 tle.. 1ble ke e<hiCtess to m e1r a ;u a No w SUPER KRAM 

{Keyea Rancom Access Me1hoa) . from Un1teo Soltwareor America 
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• Re30 ne,, I 01 previous recoroi\pp1tcn11ons Using SUPER KR AM recoros may oe orocessea oy commands to be coded m·lme w1 1h Bas ic, prov1dmg easJer usage 
• Oyn.lm1c s ace a11oca11onany one ot mutt101e Key ·.1a lues wn1cn may cons1s1 o f any luno 01 0 1 KRAM lhiln e...er be lo re 
• Dynamic space reclamationdal;i numoers, le llers , special ct1a rac1ers. etc E'en Apples's long· • USER-SPECIFIABLE BU FFER POOL - Allowing the user 10 

await ed DOS J 3 ctoesn t ave any1h1ng hkc 1h1511 • Dynamic 1ndc.ic comorcss1on spec1ty 11ow m an y KRAM files are allowed open a1 one time. w ill 
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8 COMPUTE! April. 1981. Issue 11. 

An Interview 

With Dr. Chip 

Robert Lock. Editor/Pub! isher 

RCL: Dr . Chip, it 's good to see you again. I under­
stand you 've been quite busy. 
Chip: I' ve been trying to piece together some late 
happenings in this industry, that is , when I can get 
any work done. That character who's trying to adopt 
me, the Silver Streak, has taken to calling me up on 
the phone in the middle of the night trying to sell me 
stock in his new T-shirt factory. 
RCL: I'll have to admit, Chip, that The Silver 
Streak got some appreciative mail the first time he 
wrote you. 
Chip: H arumph! Can you imagine me on a 
T-shirt ... ? Never mind. Back to business. First 
th ings first. Commodore has taken their dealer rela­
tions problem squarely on the chin . A recent 
business/fin ancial article raked them over the coals. 
I'll tell you this ; if they don ' t resolve some of their 
communication s and custom er relations problems , 
th ey' ll be in a 6502 pickle. Finke (the new President 
of Commodore) has apparently taken direct respon­
si bili ty for gett in g th e Northeast distribution region 
sh ip-shape. That 's one of Commodore's seven US 
regions, and I th in k he' ll set up a model for the rest 
of the country. 
RCL: I ve received a good bit of mail lately from 
readers complain in g about never receiving the ir 
Commodore US PET Users Group ewsletter. 
Commodore US to ld me la t fall it was all being 
taken care of. 
Chip: I suspect they'll get it together. Jus t as an 
example of how other Commodore operations treat 
their customers, I ' ll point out that Commodore 
Canada has been making refund direct to their 
Canad ian customers who sent orders to the US and 
never received anything. They seem to have a good 
handl e on custome r relat ions up there. 
RCL: I can tel l. We have extensive Canadian cir­
culation and I never get customer relations letters 
from Canada like those I ge t from the US readers. 
Chip: W ell , my money's on Finke. 
RCL: I feel a though I've said this before , but we ' ll 
have to wait and see. By the way, have you found 
out what s happen in g to the KIM? (The KIM , fo r 
you unini tiated readers , is the "single-board " 6502 

For those readers new to COMPUTE!, Dr. Chip is Pro­
fessor of 6502 Science at Figment U. He 's also head of the 
Figment U. 6502 User's Group, a collection of 6502 users 
located at various Figment U. branches around the world. 
From time to time he consents lo these interviews. 

computer from Commodore that started the 6502 
family several years ago). 
Chip: lt looks as though they have stopped pro­
ducing it. W e can' t find out what ' s go ing on. 
RCL: I tried to check on it and they said there were 
plenty in supply. Turns out , at least from the infor­
mat ion that I get , that th e plenty in suppl y aren't 
necessari ly new units . Dealers we've heard from a re 
completely out and can 't get an y. O ne industrial 
client called (he has an installed base of 175 KIMs 
running in an industri al environment), and all of a 
sudden he can't get any more. No warning, no com­
ment, no answ rs. I d like to hear from a nybody 
caught up in the m idst of this. 
Chip: Sometimes I can 't figure those guys out. 
RCL: Any other news Chip? 
Chip: Bits and pieces. There's a lot going on in the 
langu age a rea. Atari 's new PILOT , (prev iewed by 
David Thornburg in last issue's "Computers and 
Society" Column), looks quite excitin g, especially for 
beginners at any level. There's a new language 
coming along from Commodore called COMAL, 
"Commodo re Algo rithmic Language". Reports have 
it that it s a co mbination of th e structured preciseness 
of PASCAL and the simplicity of Basic. It was 
developed by a Danish educator and is being used 
extens ively in the Danish ed ucatio nal system. We 
hea r it may be giv n away as publ i domain 
materi al. 

Un iversity of Waterloo also has ome interest ing 
proj ects underway at th e mom ent , but I can't pro­
vide detail· unti l later. 
RCL: That so unds interest in g. Wat erloo is where 
th ey've done extensive resea rch and devclopmcn t on 
the advanced language for the la rger mach ines, 
isn't it? 
Chip: That's the place. I ' ll fi ll you in on the ir latest 
proje ts next time. 
RCL: What ' s happening wit h V JC hip? 
Chip: Commodore s new color computer eems to 
have been pushed back in U introduction time to a 
May-June time frame. We do know they're in th e 
process of fin al redes ign to m ·ct th e new FCC 
regu latio ns . There are mixed reports on the Apple II 
and com pliance with the new regs as well, but we 
can 't yet tell what Apple's doing abo ut them. The 
Atari units appea r to a lready meet th e new specs 
from the FCC, a point co n istent with the ir 
methodical ap proach to this marketpla ·e fr m the 
beginning. © 



Let the chips fall where they may. These two books on 
BASIC assure comprehension and competence. 

by Richard Mateosian teaches interactive game design 
and BASIC programming through thorough analysis of 
eight different kinds of computer games. Programs are 
presented in Microsoft BASIC with versions for 
PET/CBM, TRS-80 and APPLE II. 
350 pp., 120 illustr., Ref. 8245, $13.95 

.. 
by J.P. Lamoitier provides the surest way of learning 
BASIC-actual practice. Graduated exercises, each 
containing a detailed explanation, flowchart and 
sample run, develop skill and competence rapidly. 
Applications include mathematics, business, opera­
tions research, statistics and more. 
256 pp., 194 illustr., Ref. 8250, $12.95 

Get in gear and accelerate your programming 
productivity with Pascal's power. 

by Rod nay Zaks is a simple yet comprehensive guide to 
standard and UCSD Pascals: step-by-step presentation 
with exercises for beginners, complex concepts and 
extensive appendices for experienced programmers. 
An indispensable book for everyone who wants to 
learn Pascal programming. 
320 pp. , 100 illustr., Ref. P310, $14.95 

by Jacques Tiberghien is an easy-to-read, easy-to-use 
dictionary containing all the features for most existing 
versions of Pascal (Standard, Jensen-Wirth, OMSI, 
UCSD, HPlOOO, Pascal/Z). Over 180 entries, arranged 
alphabetically; each includes definition, description, 
syntax diagram, details of implementation, variations 
and examples. The perfect reference tool for any 

500 pp., 150 illustr., Ref. P320, $14.95 

Scientists and engineers involved in significant work 
have been delayed by having to reinvent algorithms for 
a new computer language. No more. 

by Alan Miller is a comprehensive collection of 
frequently used algorithms for scientific and technical 
applications programmed in PASCAL. This time saving 
book includes programs for curve fitting, fast Fourier 
transform, approximations, random number genera­
tion, integrals, statistical techniques and more. 
250 pp., 80 illustr., Ref. P340 0$16.95 paper, 0$25.00 cloth 

YOUR FIRST COMPUTER by Rodnay Zaks 
280 pp., 150 illustr., 2nd Edition, Ref. C200A, $7.95 

ICROPROCESSORS: FROM CHIPS 
TO SYSTEMS by Rodnay Zaks 
420 pp., 250 illustr., 3rd Edition, Ref. C201, $12.95 

MICROPROCESSOR INTERFACING 
TECHNIQUES by Rodnay Zaks & Austin Lesea 
464 pp., 400 illustr., 3rd Edition, Ref. C207, $15.95 

PROGRAMMING THE 6502 by Rodnay Zaks 
392 pp., 160 illustr., 3rd Edition, Ref. C202, $12.95 

6502 APPLICATIONS by Rodnay Zaks 
288 pp., 207 illustr., Ref. 0302, $1-2.95 

6502 GAMES by Rodnay Zaks 
304 pp., 140 illustr., Ref. G402, $12.95 

PROGRAMMING THE ZOO by Rodnay Zaks 
620 pp., 200 illustr., 2nd Edition, Ref. C280, $14.95 

PROGRAMMING THE zeooo 
by Richard Mateosian 
312 pp., 124 illlustr., Ref. C281, $15.95 

THE CP/M HANDBOOK (With MP/M) 
by Rodnay Zaks 
336 pp., 100 illustr., Ref. C300, $14.95 

Pascal user. 
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Computers 

and Society 

David D. Thornburg 
lnnovision 
P.O. Box 1317 
Los Altos, CA 940 22 
My last column concentrated on th e software inter­
face between people and computers. As I said a t that 
time, the mechanical devices through which we com­
municate with our computers are no less deserving of 
a ttention . I find it both sad and amusing to see that 
th e principal method by which huma ns interact with 
computers is through a keyboard whose 100 year old 
design is based on the limitations of antiquated 
mechanical dev ices. 

I know Lh a t I touched on this topic in a previous 
column , but a phone call I received a few weeks ago 
has rekindled this issue for me, and perh aps it is time 
to talk about keyboards aga in . It was my pleasure to 
receive a phone call from Dr. M a ry H umphrey in 
Ca nada. She told me of her experi ences in working 
with children who use computers extensively in an 
educational environment . As I recall , these chi ldren 
range from the educationally handicapped to the 
gifted, a nd cover a wide ra nge of ages. After working 
with th e computers for a while, the chi ldren a re ask­
ed to describe wha t th ings they like and wh at th ings 
they d islike. She told me that the major problem that 
children encounter with the computer is the arrange­
ment of keys on the keyboard. " The keys are a ll 
mixed up." Some children even propose alternative 
keyboard layouts - a ll of which are alphabetical. 

I know that this is a tender topic, and one which 
has been with us for a lon g tim e, but I persist in 
thinkin g th at there is a golden opportun ity, r ight 
now, for us to imp rove this interface between people 
and computers. 

This month we will explore the development of 
the commonl y used Sholes keyboard , the evolution of 
a ltern at ives, a nd the promise of a new keyboard 
enviro nment for th ma ny million. of new com pu ter 
use rs who have no trainin g in typing. 

Did you know that the 100 year old layou t of 
the keyboard used on most personal computers was 
intentionall y des igned to be ha rd to use? T hi s 
a rrangement was developed in 1872 by typewriter 
inventor C. La th a m Sholes (1) a nd hi s atto rney, 
J a mes Densmore, to overcome a major problem in 
th e des ign of Sholes' original typewriter. Originall y 
the keys were arranged in alphabetical order . Unfor­
tun atel y, thi s arrangement made it very ea y forcer­
tain commonly used keys to be typed in such quick 
succession that adjacent type elements wo uld j a m 

together befo re hittin g the ribb n . To ove rco me this 
problem, Sho les and Densmore pl aced the most com­
monl y typed letters as far apart in the type basket as 
possible, a nd the result was the QW ER TY keyboard 
we have today (see Figure I). The na me Q WERTY 
is d riv d from the fir t fi ve keys in the top alph abet 
row of this keyboard, and is a fo lksy name for the 
Sholes a rra ngement. 

Most of the effort a ppli ed to improvements on 
the Sholes keyboa rd has been geared towards im­
proving typing speed a nd reducing operator fat igue. 

.. .the 100 year old layout of the 
keyboard used on most personal 

computers was intentionally designed 
to be hard to use .. . 

In 1932, a fter ma ny yea rs o f work , Au gu t D vo rak 
(2) suggested a keyboard arrange men t simi la r to that 
shown in Figure 2. As with th e Sholes keyboard, the 
DSK (for Dvora k Simplified Key boa rd) requires a lot 
of tra in in g to use effecti vely . Its pr in cipal advantage 
for touch typi sts is th a t skilled OSK user can type a t 
up to twice th eir prev ious typing spec I with less 
fatigue. 

If OSK is so much better tha n Sholes, it is 
logical to ask wh y th e improved keyboa rd has not 
displaced th e older ineffi cient model, especia ll y since 
th e o ri gin al mechanical li mi tations lead ing to 
QWERTY have been overcome for many years. 
There seem to be two causes for this failu re. The 
first is the inertia associated with displ aci ng the man y 
millions of Shole: keyboards in use today. Second, 
th ere is the understa ndab le res ista nce on the pa rt of 
typists train ed on the Sholes arra ngement, each of 
whom would have to spend abo ut a month making 
the transition to a new a nd (presently) hard to obtain 
keyboard . 

ei th er of th ese prob! ms has deterred ot her 
researchers however, a nd ma ny o ther alternat ives to 
QWERTY have been proposed in recent years. 
Among the more interest in g concepts that have been 
studied is the "chord" keyboard. T h is idea, 
pioneered by E. T. Klemmer a t IHM (3) in 1958, 
enta il s the u c of a keyb ard with onl y ten keys, one 
for each fin ger. Letters a re typed by press ing the cor­
rec t equence of keys at th e same tim e, much as one 
would play a chord on a keyboard in strument. With 
ten keys 1023 differ nt patterns can be genera ted . 
To make it eas ier on th e user , Kl em mer didn ' t ask 
the user to press more than cwo keys at once . Users 
of thi s sy tern were able to type at more tha n 1W 
words per minute a ft er int ensive tra in ing. Klemmer 
felt th at the rea l power of hi s keyboa rd wo uld co me 
from usin g add it iona l fin ger chords for the ent ire 
word. 
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While Klemmer's keyboard was designed from 
the human' point of view (commo nl y used letter 
used single keystrokes and favored the stronger 
fin gers), other keyboard designers have decided that 
people should change their behavior to match that of 
the machine. Several des igners have introduced fi ve­
key keyboards on which the user is expected to type 
the alph abet in raw ASCII-like code. While having 
certain appeal to some high-tech acquaintances of 
mine , most of these effort s have, thankfully, died a 
quiet death . 

My concern is that neither th e Shole , the DSK 
arran gement, nor any of the chorded keysets makes 
a ny sense to the novice user. As the personal com­
puter market continues to expand, a n increasing 
number of people are bei ng asked to type on a 
keyboard which makes no sense whatsoever. Anyone 
who has watched a child use a com puter has seen the 
intense concentration with which he or she scans the 
keyboard lookin g for the right key . These novice 
" hunt and peck" typists typica ll y use the index 
fin ger of one hand to do their typing, with "ad­
vanced" novices using the index fingers of both 
hands. When one considers the myraid applications 
for the computers used by novice typists , it seems 
almost criminal that a powerful modern tool like the 
person al computer should be constrain ed to use a 
keyboard designed as an apology to the limitations of 
nineteenth century mechanical skill. 

Since you , most likely, have had some exposure 
to the Sholes keyboard , you might think I am 
overstating my case . You should perform the fo l­
lowing experiment : Look a t the DSK keyboard 
shown in Figure 2 and type: The quick brown fox 
jumped over the lazy dog. 

Now imagine how a child feels when presented witlz 

QWERTYfor tlzefirst time/ 

l feel that a solu tion to this problem exists. It is 
logical to ask why I thi nk the time is ripe for cha nge 
when D vorak had so much troubl e fort y yea rs ago, 
a nd since non e of th e other systems has moved far 
from the research labo ra tory. 

The answer to this question is that for the first 
time since 1873, a major keyboard market has 
opened for which the purchasers and users of these 
keyboards are not already skill d typ ists. The per­
so nal computer market in th e United Sta te jumped 
from almost nothing in 1977 to 150.,000 machines in 
1979. The annual sales figure appears to be doubling 
every year, and sales this year might reach a rate of 
over one million computers per year. Whil e there is 
no reli able fi gure on the saturat ion level o f th is 
market, conserva ti ve es tim ates of 50 m illion com­
puters represent a probable lower bound for this 
marketplace . This massive market , coupled with the 
fact that the overwhelmin g major ity of new perso nal 
computer users are not a lready " touch typis ts" is 
what gives encouragement to the concept of a new 
keyboard arrangement . 

In thinking about new keyboard ar rangements 
useful to novices, it is fa irly obv ious that the keys 
should be arranged in a lphabetical order. Consider 
the environmental forces which lead to this conclu ­
sion . Children are taught th eir ABC 's from the 
moment th ey can talk. One often hears children 
si nging the alphabet song: 

' Ay bee cee dee ee eJf gee, 
aitch eye jay kay, 
ell em en oh pee . .. " 

On the other hand , I have never heard a child sin g : 

" Kew douhleyou ee are tee wy, 
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Figure 1: 

Modern ke yboard layout based on the Sholes arrangement 
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you eye oh pee, 
ay ess dee. ' ' 

Later on, as reading skills are better developed , we 
teach our children how to use the dictionary . Once 
again, they encounter the letters in alphabetical 
order. The reason that words in dictionaries are 
arranged in alphabetical order is very sim ple . The 
user's pre-existent knowledge of the letter sequence 
allows rapid location of a chosen word among 
thousands of other words. Those of you who have 
learned a language which uses a different alphabet 
(such as Russian) probably experienced some frustra­
tion in learning to use a dictionary in that language 
until the "new" alphabetical order became entrenched 
in your mind. 

If the QWERTY arrangement is so good, then 
one must ask why office workers who use it for 
typing don't also use it for filing documents. 

As it turns out, some enlightened vendors of 
consumer products have realized the value of our 
early childhood education , and offer alphabetic 
keyboards on their products. The Texas Instruments' 
Speak & Spell, Mattel ' s Brain Baffler and the Craig 
"pocket translator" immediately come to mind. In 
one of the more ambitious projects of considerable 
relevance to computer using educators, Children s 
Television Workshop used a lphabetical keyboard 
arrangements in the seventy-odd Apple computers 
located at Sesame Place in Bucks County 
Pennsylvania. 

If these domestic projects aren't enough, con­
sider the fact tltat the government of France will be 
performing a test of their electronic phone directory 
system by installing 250,000 computer terminals in 
people's homes th is year. Within a few years three 
million of these terminals will be installed. A few 

years after that, perhaps 37 million such terminals 
will be in daily use - each of them with an alphabetic 
keyboard layout. The point is not just that 
alphabetical keyboard arrangements are possible, but 
that some companies are actually finding that these 
arrangements are commercially successful. 

There are many merits to using an alphabetical 
keyboard arrangement. Unlike either of the 
keyboards shown in Figures 1 and 2, the user does 
not have to scan the whole keyboard to find a given 
key. This is important since the foveal regions of a 
user's eyes can only be focused on one or two keys at 
a time. Once a key is perceived (assuming it is the 
wrong key) the logic behind the alphabetic layout 
helps to reduce the time required to find the desired 
letter or symbol. The use of color coded keytops 
(with vowels having a different color than con­
sonants, for example) may also be of benefit to some 
users. 

The development costs associated with 
alphabetic keyboards are no different from those 
associated with the Sholes arrangement, so there is 
no particular reason for this new keyboard to be 
more expensive than the more traditional model . 

Can a logical keyboard designed for novices find 
its way to the marketplace? The answer is yes if 
those millions of us who are buying computers make 
it happen. The tyranny of QWERTY can be stopped 
at last! 

References: 
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The Beginner's
Page 
Robert Loc k 
Ed itor/Pub li sher 

This page is a continuing, " re-cycling " feature in 
COMPUTE!. It consists of a set of articles that repeat, in 
sequence, across issues. Th us, ifyou 're a beginner to com­
puting, you can pick up the series whenever you start with 
COMPUTE!, and within fo ur or five issues, have the set . 
By then, you 'LL find you've advanced f ar beyond where y ou 
are now, especially ifyou have your hands on a computer. 

Part Two 
Access to Resources 
If you ' re just gettin g sta rted , you ' ll find several im­
portant sources of information are available to you. 
Beyond the obvious channels , such as magazines and 
books , you ' ll quickly discover a community of users . 
Your local computer store can help there. They can 
frequently specialize in , or at least cover , your par­
ticular computer . Depending on the size of your user 
community , you may even find semina rs fo r begin­
ners, a lending library of back issues of magazines, 
and so on. 

If you ' re in an area where activity hasn ' t yet 
grown to the point of established clubs, or there's not 
a computer store around to provide such inform a­
tion , drop a note to your machine' s manufac turer or 
give a call to the district offi ce. They may be able to 
prov ide the names of some clubs in your region. 

Learning To Program 
Assumin g you have no experience with computers, 
and no established local users group for support , 
where do you start? Well , you have the manu als th at 
came with your computer. And depending on the 
manufacturer , you ' ll find there are several good 
books on BASIC programming around that will help. 
One sure method of plunging in is to take some of 
the simple programs th at we present here, for 
example, and use them . 

Once you 've entered a program , and have it 
working as described by the author , go back and 
fi gure out how it works, an d wh y it works. You ' ll 
·oon find you can start to make additions to pro­
grams from books o r magazin es tha t help 
" customize them fo r your own use . T his is an ideal 
way to learn . 

M y advice is to sta rt at th e very beginnin g, and 
use some feature of BASIC until you understand its 
usefulness and purpose. Co ntinue to add on features 
as you need them or want to understand them. 
Above a ll , don ' t get fru stra ted. T he b st way to 
learn to program is to program . 

Here ' s a sample of wh a t I mean . T ype this pro­
gram into your computer (press return a ft er each 
line) : 

10 REM PROGRAM #1 
20 PRINT ''HELLO'' 
30 END 

NOW TYPE RUN, AND PRESS RET URN . 

Your computer should print HELLO on the screen, 
followed by R EADY. T a D a! A work ing program . 
Surely, you say, I bought this machin e to do more 
th an this . Of course yo u did. Le t 's tu rn ou r sample 
in to a more useful program , adding a few more 
features common to all our BASIC languages. 

10 REM PROGRAM TO ADD NU MBERS 
20 PRINT "HOW MANY NUMBERS DO YOU 

WANT TO ADD?" 
30 INPUT N 
40 FOR I = 1 TO N 
50 PRINT ''ENTER THE NUMBER. ' ' 
60 INPUT J 
70 K = K +J 
80 NEXT I 
90 PRINT ''THE SUM OF THE NU MBERS IS 

";K' 
100 END 

Wh en your computer asks how man y num bers yo u 
want to add , type in some small nu mber like 5 . It 
wi ll then ask you , 5 times , to " Enter t he number." 
Each time, type in one number that you wa nt to add 
to the sum . 



COLLEGE BOARDS 
for TRS-80 

PET, APPLE 
The best way to sharpen your skills for the College Boards is to work on actual examinations. 

Each of these program sets confronts the user with a virtually limitless series of questions and answers 
Each program is based on past exams and presents material of the same level of difficulty and in the 
same form as used in the College Board examination. Scoring is provide& in accordance with the 
formula used by College Boards. 
SAT, PSAT, N.M.S.Q.T., set includes 7 programs covering Vocabulary, Word Relationships, and 
Mathematics. Price $79.95 
EDUCATOR EDITION - SAT, PSAT Includes all of the above programs plus detailed solutions and 
explainations for each problem plus drill exercises. SAT set includes 14 programs. $149.95 
GRADUATE RECORD EXAMINATION set includes 10 programs covering Vocabulary, Word Rela­
tionships, Mathematics, Logical Diagrams, Analytical Reasoning. $139.95 
EDUCATOR EDITION - Graduate Record Exam Set includes 20 programs. $199.95 

0000000000 0 00~.000000000 0 Q('I 

0000000 00 QC 


0 0 0 00 0 0 

ca°o o o o 0 oo o o SWORD Of ZEDEK 
0000 r~~ 


0000 ;,.) <. 

0 0 0 Fight to overth row Ra, The Master of Evil. In this incredible adventure game, you 

0 0 0 

'0 0 ' must confron t a host of creatures, natu ral and supernatural. To liberate the King­


0

dom, all iances must be forged and treasures sought. Treachery. deceit and witch­
craft must be faced in your st ruggles as you encounter wolves, dwarves, elves, 
dragons, bears, owls, ores, giant bats, trolls, etc . Each of the 12 treasures will en­
hance your power, by making invisible, invulnable, more eloquent, more skillful in 
combat etc ., etc ., as you explore the rea lms of geography both on the surface and 
underground . Dungeons, temples, castles, mountai ns etc ., are all a part of the 
fantastic wor ld of Ra. Each game is un ique in th is spectac ular and complex world 
of fantasy. $24 .95 

KRELL GAME PAK Perform.1nce is based on the inter ­SUPER STAR BASE BALL dction of actual bJtting and pitchingIncredible bargain, 15 unique All TIME SUPER STAR BASEBALL d.11a . Game can be played by one 
and challenging games!!! SUPER STAR BASEBALL Sample Linl'up or lwo players wilh the computer 

B. Ru1h T. Will1am"> D Parker J. Roce 
l. Geh"g J. Foxx W S1argell H A.iron 

J. DiMaggio H. Greenberg W. Mays L. Brock 
J. Jacks.on R. Ho rnsby P. Rose R Carew 
C. Sisler J-1 . Wilson 0 . Cepeda H. Kdlebrt'w 

S Mus1JI B. Torry C. Yan1rcmsk1 R. 1\ llcn 

T Cobb M Man1le W Mc(ovey R Leflore 
W. Mavs H . Aaron R. Jack;on R Zisk 
C. Young-P w . Johnson-p G. Bren B Madloc k 

R. Cu1dry.p T. SedvC"r ·p 

TIME TRAVELER 
The best of the adven tu re games. Confront player with complex decision situa­

tion and the demand fo r real time action. Using the Time Machine, players must 
face a challenging series of enviornments that include; the Athens of Peri cles, 
Imperial Rome, ebuchadnezzar' s Babylon , Ikhnaton's Egypt , Jerusa lem at the 
time of the crucifixion. The Crusades, Machiavell i's Italy, the French Revol ution , 
the American Revolution , and the English Civil War. Dea l with Hitler's Third Reich, 
Vikings, etc. At the start of each game players may choose a level of difficu lty... 
the more difficult, the greater the time pressu re. To ucceed you mu t build 
alliances and struggle with the ruling powers. Each game is un ique. $24.95 

"ALLPROGRAMSAVAILABLEFOR = KRELL SOFTWARE 
TRS-80, APPLE 11 & PET ~ Send check or money order to 

· Program fo r APPLEorTRS-BOareon - 21 Milbrook Drive, Stony Brook, NY 11790 
disk or cassetl, plea e speci fy. 

Art /HU~r .1nh t1•qu1rt..1 lbK e TR5·80 pro~rJm ~ rt•qulft • LEVEL II BA51C • APPLf pronrJms requlff' App/1•m11 BASIC (516) 7 51-5139 

Hostage Primary Fight 
Prime Time Black Gold 
The Black Death Wordsworth 
Star Clipper Hard Scrabble 
Bulls & Bears Bible Quode 
Banzai Shakespeare Quode 
Banzai II Bill of Rights Quode 
Super Banzai TRS-80 only, $39. 95 

S.t.mpl~ Linrup dCling .:is d second pl.iyer when de ­
si red . PlayNs selec t rosters and line­
ups and e•erci~ strall'gic choices in ­
cluding hit .md run , base stealing, 
pinch hitling, intentional walk, etc. 
Highly real istic, there are two 
v•rsio ns, All TIME SUPER STAR 
BASEBALL. and SU PER STAR BASE­
BALL fea turing play<"rs of the current 
df'CJde . Each includ l'.5 about 50 
pla ye rs a llowing nearly a n infini te 
numtwr of rosier and lineup poss i­
bilities. 

S14.9S 



16 COMPUTE! April. 1981. Issue 11. 

Here's what you should see on your screen after 
typing run. 

HOW MANY NUMBERS DO YOU WANT TO 

?•ADD? 


You press 5 and return . 


Now you should see: 

ENTER THE NUMBER.?• 
Here you should type in the first number of your 
group of 5, and so on (5 times) until the computer 
says : 
THE SUM OF THE NUMBERS IS: ____ 

Try this one out, and next time we ' ll expand it 
further, explaining how it works, and some nice ways 
to make it work more usefully. © 

~,;;;,\J 
"~·~.w 

flVfl I Lflfilf 

manual 

alphabet

tutorial 

TO FIT ANY 8K PET. $49.95 
If there's a hearing-impaired person 
in your classroom--anywhere in your life-­
you 'II want to know about this 7-program 
cassette for individually paced learning, 
self-testing, and reinforcement. 

The Delmarva Computer Club 
P.O. Box 36 

Wallops Island, VA 23337 


Model EP-2A-88 

EPROM Programmer 
OPTIMAL TECHNOLOGY, ll\IC. 
EP-2A-88 .: ­
'~~_,,, 

Fast as Jackrabbits ... Well, almost! 
In Australia. two rabbits can reproduce over 13 million offspring in 

3 years . . . at 105 seconds for 2706's. the EP-2A-88 can reproduce 
1,892,160 EPROMS in 3 years. Single push button control. the 
EP-2A-88 checks if EPROMS are erased. programs and verifies. 

It also checks for defective EPROMS. 

Two basic models are available. The EP·2A·88·1 will accept Copy 

(CM) modules for the 2758, and 2716 EPROMS. The EP·2A·88·2 

will accept copy modules for the 2716. 2732 and TMS 2532 

EPROMS. POVJer requirements are 115 VAC 50/60 Hertz at 15 

watts. 
Pan No. Description Price 
EP 2A 88 I EPROM Programmer 5490 00 
EP2A 882 EPROM Programmer 490 (l(l 
CM 50 Copy Module for 27 16. Th1S 251 b EPROMS 25 00 
CM 70 opo,.•Module for 2758 EPHOMS 25 00 
CM 20 Copy Module for 2732 EPROMS 25 CXl 
CM40 Copy Module for TM 2!'>32 EPROMS 25 00 

Non 1andordVohageOp1ton(220v. 240v. l()l vl 1500 

Ootimal Technology, Inc. 
"alue Wood 127, Earlysville, Virginia 22936 

Phone (804) 973-5482 
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PET and the 
IEEE488Bus 

(GPIB) 
by E. Fisher and 

C.W . Jenaen 

This is the only complete guide available on 
interfacing PET to GPIB. Learn how to program 
the PET interface to control power supplies. 
signal sources. signal analyzers and other 
instruments. It's full of practical information, as 
one of its authors assisted in the original design 
of the PET GPIB interface. 

* 31-4 $15.99 

NEWPET/ CBM 
edition 

Some Common 
BASIC Programs 
by L. Poole, M. Borchers, 

C. Donahue 

76 Progr•m• you can use even if you don't 
know BASIC. This book gives you a variety of 
math power including personal finance. taxes 
and statistics as well as other programs you'll 
want like Recipe Cost and Check Writer. All 
programs can be run on e PET or CBM with SK 
or more. 

* 40- 3 $14.99 

PET owners can purchase the programs ready­
to-run on cauatte or disk. Uae the book as e 
manual for operating instructions and 
programming options. 

Disk *33-0 $22.50 
Cassette *25-X $15.00 

Practical BASIC Programs 
ed. Lon Poole 

Theae are 40 easy to use programa that 
each do something useful. 

Income averaging, checkbook reconciliation, 
statistics. factorials, temperature conversion 
and muaical tranaposition are just a few. It offera 
a wealth of practical computing power. lncludet 
write-upa, program notes and inatructional 
examples to help you realize the potential uan 
of each program. 

*38-1 $15.99 

Assembly Language 
Programming 
by L.1.avanthel 

Increase the capabilities and performance of 
PET (and other 6502-beaed computers) by 
learning to program In 111ambly language. 

*27-6 $16.99 

New for your PET 

from 

~OSBORNE/McGraw-Hill 
PET™/CBM™ Personal Computer Guide 

Second Edition 

by Adam Osborne and Carroll S. Donahue 

The PETICBM Personal Computer Guide is a step-by-step guide that assumes no 
prior knowledge of computers. If you can read English, you can use this book. 

This book provides the important information and documentation that PETICBM 
users have sought for so long. After reading this book you will have 
a good understanding of what a computer ­
especially the PETICBM 
computer - can do for you. If you've just 
bought a PET or CBM this is the book you 
must have to really understand your 
computer. By using the examples 
found in this book, you will quickly 
get your PETICBM up and running. These 
examples are thoroughly documented so 
you can learn how and why the program 
work. It is the "how" and the "why" tha 
are important if you want to learn how t 
make your PET or CBM work efficiently 
for you. 

This second edition contains even more 

useful information than the first 

edition of this book. 

The guide contains a wealth of 

information on everything 

from keyboard variations 

to a detailed description 

of PET and CBM memory. 


Included are: Description of all CBM BASIC statements 

Optimal programming techniques including 


Complete operating instructions for 

input/output programming 


keyboard 
 file handling 

tape cassette 
 screen editing 

disk 


Solutions to programming problems 

CBM capabilities and limitations 


:ti=55-1 $15.00 
r.---------~--------------------------------------

~ OSBORNE/McGraw-Hiii
U 63~ Bancroft Way, Dept.05 

Berkeley, Callfornla 84710 

(416) 648-2806 •TWX 910-366-7277 

Name=---------------- ­

Address=---------------­
City:------------------
Stato: ________ ZIP:________ 

Phone:____________ 

Ov1sA 0 Master Card 

Credit Card No.:-------- ­

l'ric• o..-.11ty Amount 

21 .e aso::••..-T'ltlly~ProgrltT'minQ l18H 

11500 

l1 ·• PfTMdtNICH'811ut IGPel ,,,,. 
40.3 SorNComrnofl1ASte~.,,.m1c1M• boollJ 11• n 

25 · X Son-.ConwnonlA.StCP-rogr-l"flCMMfttl 11!00 

CelfomMi ~t9-'d 8' ..._ tll.a 

Sf~rr..iow.t111dd8~~ ..... t11t. 

$hioolng (Shopping IOI' litllol Otden ID b9 #I'~ 

• Al IQfflon ordln $4 00 J*' booll. hw twmlll 

• 10 '' J*' boo1t 4 th dtH in the U.S. Wiiow l-' ......,,) 
• 10 75 J*' boot ur5 ir1 ttt. U S t.1ow 10 dlyiil 
• 1150J*'boot"'*1tlrwl'l"""""*'tby.- ln1MU S. 

CMMttft wet DOM · 

• Ho tdditionM d\efv9 In tM us 
• 1150MChf~HmMI 

C.til~r...o.nttu 

6602 
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An Applications 
Commentary 

Stimulating 

Simulations 

Gregory R. Glau 
Prescott, N.. 
Well, there it sits: your computer. You ' ve spent the 
past few months learning BASIC, writing all kinds of 
programs and learning how to use and interact with 
the computer and its tape or disk storage sys tem. 
And, if you do say so yourself, you've turned into a 
pretty darned good programmer! 

But gosh - after all those months - there it sits. 
Sure it ' s still fun to demonstrate a game or tw 

if a friend stops by, or perhaps you've invested in a 
modem and can access a Network ... but by and 
large, if you made a list of th e reasons why you 
bought your co mputer in the first place, a list of 'all 
the things I ' ll be able to do ,' ... well, you've done them. 
You find yourself spending a half hour or so a day 
working on the computer, perhaps keeping your 
checkbook up-to-date, or making a budget list ing, or 
keeping track of the amortization for the new 
ca r . .. but it mostly just sit th ere! 

Suddenly it dawns on most of us that finding the 
answers is not the problem - we understand BASIC 
enough and disk data fil es and tape loading that we 
can figure out an answer to a problem . The difficulty 
is in finding the problem itself, in asking the questions, 
in figuring out things we can have the computer do . 
And not just ideas that take ten minutes and display 
a cute drawing on the screen, or a program to print 
al l odd numbers between ten and a thousand . The 
whole purpose of any computer is to save time and 
make us more efficient in our work and/or home 
affairs. 

But where do you get ideas to - as the ad says 
- simplify your life? 

The first place to look is to examine any and a ll 
paperwork you handle , whe ther you use your com­
puter in your home or business. 

The businessman has some obvious needs - in­
voicing, monthly statements , payroll. We've found 
that our APPLE II saves an hour or so every week 
by figuring and printing payroll checks. So-so. But it 
a lso automatically balances all the figures and keeps 
them on a disk for all employee's year-to-date totals . 
The old way, balancing those fi gures by hand every 
quarter , literally took hours and hours. H ere's a case 
where the initial time-saving didn't seem too terrific, 
but since everything is always ' in -balance' and up-to­

date, over a period of a year it' ll save hundreds of 
dollars in labor cos ts. 

Accounts receivable and accounts payable are 
obvious savings , compared to the way we used to do 
things (and many mall businesses sti ll do) - by 
hand posting. Ri ght out of the Middle Ages! Sending 
statements used to take a day .. . now it takes two 
hours. 

But the businessman has to take a closer look at 
the other paperwork he's involved with . 

How about keeping mileage and cost-per-m ile 
records for any vehicles you own (the homeow ner 
can do the same)? 

While the businessman is making sales projec­
tions on his co mputer, the homeow ner can project a 
budget/expense program on his . 

The difficulty is in findin~ the problem 
itself, in asking the questions, in figuring 
out things we can have the computer do. 

The businessman can keep a running record of 
each employee's job effi ciency (is he making or los ing 
money for you?) ... and the homeowner can keep a 
record of what his wife (or husband) spends ! 

The business man is able to project what a major 
in ves tment will do to his cash flow and net profit , 
and the homeown er, with the right program, can 
readily tell if he can afford that Coleman tent- trailer. 

The businessman can see exactly what will hap­
pen to his profits if sales drop ten percent. If the 
housing industry stays in its slump. If the Summer 
ge ts hot and hi s a ir conditioning units sell like crazy. 
And the homeowner can predict his cash situation 
nine months from now when the new arrival is due 
(they don't let you take babies home un le s they' re 
paid for!). 

Could you forecast the weather based on past 
trends and current data? 

Would you like to know who's got the best 
chance of winning the second race tomorrow? 

Are you interested in your youngster's proj ected 
SAT test score? 

Could you plan what you'd do if your health in­
surance costs increased 15 % next month? 

Wou ld it help to know th at if you spent X 
dollars for insulation that you 'd save Y dollars on air 
conditioning cos ts? Or if you install that solar water 
heater what effect it ' ll have on your tax re turn ? 

Is it useful to understand that if you could 
omehow save so many dollars per month over the 

next so many months that you could save X doll ars 
in interest for that awning/cooler/telev ision/exercycle 
you wanted , by paying cash instead of financing it? 
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Agricultural Software 

from Cyberia,_ 


FOR PET/CBM SYSTEMS 

Cyber-Farmer~he complete 
accounting package for today's farm operations 
• Records , sorts, combines and prints the results of the farm operation. 
• Account headings and numbers are pre-assigned for nearly every type 

of farm income or expense, but any account may be deleted, altered or 
added. 

• Keeps personal , family and house-hold accounts as well. 
• Cyber-Farmer management tools include cash-flow analyses, depreci­

ation schedules, inventory and budget reports . 
• No computer experience is necessary to operate this system. 

Farrow~Filer TM 

Record-keeping and management 
system for the pork producer 
• Helps the pork producer to lower their cost-per-pig 

by producing more animals. 
• High visual impact of reports allows for better 

culling of freeloaders. 
• Alerts the operator to possible medical problems 

in the herd. 
• Forecasts farrowings for a 3 month period. 

• Keeps individual records on each animal. 

Farmer'sWorkbool< 
The most powerful management tool ever for the 
agricultural producer. Farmers Workbook combines 
the power of Visicalc® • with the knowledge of a ma­
jor midwestern university. The Farmers Workbook is 
a collection of templates that are designed to be run 
on the Visicalc® program. The templates include 
!ables, formulas , sample data, test cases and full 
documentation . Template titles include: Cattle 
Feeder, Pig Production, Sheep Production, Grain 
Management, Loan Payments, Market Average, Land 
Purchase and many others. 

• Visicalc is a trademark of Personal Software. Inc. 

Also...Two Other Enhancements for PET/CBM Systems 


This is an act ive, integrated system-not just a passive network. Super­
Bus gives schools, banks, laboratories and businesses control of the 
way their networks operate. 
•Up to 18 computers, disk drives or printers can be interconnected. 
• Complete file security (program and data) and BASIC security. 
• Built-in error detection and convenience features. 
• Can both read and write to disk. 
•All BASIC commands can be used. 

s49ss per computerAuto•BOOt ™ Simplifies PET/CBM operation 
• 	 Auto-Boot is a ROM that automatically loads and runs the first program 

on the disk (initializing if necessary). 
• 	 Completely compatible with most other programs. 
• 	 Just insert the disk in the drive, turn on the computer, and Auto-Boot 

does the rest. 

MasterCard, VISA and C.O.D. orders accepted. Speclly computer model when 
ordering SuperBus or Aulo Bool. Dealer inQui ries inv1 led. 	 UlnJ(.;. 515·292-7634 ~~§~O(g]~ 2330 LINCOLN WAY, AMES, IOWA 50010 
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Wouldn't it be interesting to program your com­
puter to analyze the miles you and your next-door 
neighbor and Joe (he lives down the block) and your 
brother-in-Law around the corner each drive to work 
every day? To perhaps route a carpool for the four of 
you? To get an exact projection of the gas you'd 
save? To perhaps do the same thing with you wife 
and her friends ... who all drive their kids to school? 
To program your computer with the basic items your 
family uses (Cheerios, ketchup, kleenex, soup , 

Anything that you now do with data 

can be adapted into a simulation, 

a projection of the future and its 


results on you. 


whatever), along with the average rate of usage ... 
and then printout a grocery list before you ran out of 
anything? 

Anything that you now do with data can be 
adapted into a simulation, a projection of the future 
and its results on you. 

This - the area of simulation - is perhaps the 
most powerful thing a computer can do for any of us. 
Yes, it's wonderful to have the computer keep track 
of our monthly bills, to have it do the mundane 
record-keeping chores, but how much more in­
valuable it becomes when we project the future with 
our ideas! 

Let ' s see ... if we're making X number of dollars 
per year now, and inflation will average Y percent 
over the next so many years and my raises will give 
me a total income of X dollars at that time ... will the 
kids be able to go to College? Will the wife and I be 
able to buy that motorhome? 

The whole idea is lO project - and thus predict 
- the future. 

Now what if I get laid off work for ten days over 
the next year? What if the wife could find a part­
time job (perhaps running ammortization schedules 
for banks in your area on your Computer?) - what 
would her income do to our net total? How about 
that duplex we've been wanting to buy and fix up? If 
we pay so much for it and it costs us this much to fix 
it up ... we should be able to rent it for .. . And what 
will it do to our income tax situation to get all that 
deprecia tion from it as a rental? How much would I 
have to save every month to have enough to pay cash 
for a new car, say, in twenty months? 

Well , you get the idea - simulation on your 
computer can help you find out what the future will 
bring, and perhaps in time to allow you to change 
thin gs, if you don't like what it displays for you on 
your CRT! 

The whole idea Is to project ­
and thus predict - the future. 

Most simulations, by the way, can be generated 
from past data. The businessman can project labor 
costs based on the jobs he sold last year . T he 
homeowner can predict what his salary needs are by 
basing his estimates on last year's budget printout 
(My God, Helen, did we spend that much on shoes?) 

Once you've exhausted a ll the record-keeping 
and paper-work handling and forms-fillin g-out things 
that you once did by hand (but now your APPLE II 
or TRS-80 or OHIO SCIENTIFIC or P ET does 
better and faster), the logical place to turn to is this 
area of simulation . And after all, there are only so 
many record-keeping chores we have to take care of, 
and once they're accomplished - and the computer 
is being used only an hour or so a day - the ideal 
place for one's creativity is in simulation. 

And the best part is that you 'II quickly discover 
that one idea leads to another - you migh t start 
projecting your net income and end up looking at life 
insurance values in relation to education co ts ten 
years down the road. This in turn might lead to new 
record-keeping ideas, which will give you more 
simulation directions ... 

So, here are a baker's dozen ideas for simula­
tion in areas the average programmer should have 
an interest in (after all, it's your money) in add ition 
Lo the ideas already mentioned , so that perhaps a few 
will sound good to you and be of some help in your 
own financial planning: 

1. Design a program to show you how much 
money you'd have to save weekly/month ly/yearly to 
end up with X dollars Y number of years from now. 
By being able to change every combination, you'll 
soon find a plan you can afford that'll give you the 
cash you need ... when you need it. 

2. Project the cash savings by replacing your pre­
sent air conditioning system/furnace/water heater/ 
cookstove with a new energy-savings one . How long 
will it take to pay for itself at the present gas or elec­
tric rates? What if the rates increase X per cnt? 

4. Printout the values of your stock portfo lio if in­
flation goes up so much percent while the market 
goes down X percent. 

.3. Compare the overall costs of remodel ing the 
basement vs. the cost of a new home . 
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Tiredof 

hearing 

about 


PASCAL? 

We think you've 

waited long enough. 

At IOST. there 1s on easy lo under­
stand Pascal sampler to help you learn 
Pascal programming. LinkSampler. And to 
fil l the needs of the Pascal programmer. 
two Pascal utility programs to 1ncre se 
your programming productivity. LinkVideo 

Link Systems bocks its commitment 
for quality Pascal sottwore with fifteen 
years of mainframe and micro computer 
progromminq experience. 

The Easiest Way to 
Learn Pascal 

LinkSampler I is on entertaining 
Pascal learning tool. supplied with easy to 
understand documentation. LinkSampler 
includes a full diskette of games. moth 
procedures and financ ial programs. 

LinkSampler I will help you put into 
practice what you hove read in books. 

An Interactive 
Pascal Utility 

LinkDisk fills the needs of the pro­
grammer for manipulating individua l 
bytes of Pascal moss storage media. 

It compares. examines and 
changes any byte on on Apple Pascal disk 
and lronslotes DOS basic into Pascal. 

Compare. 

This funct ion enables you to insure that a 

disk copy was performed without error. 

and he copy 1sreadable Good for Pascal 

and basic 

Examine. 

En bles you to examine and change data 

on moss storage. change data byte by 

byte and alter any nibble of data 

Translate. 

Enables you to translate DOS 3.3 text and 


...a•n•d-Li•n•kD-is•k•. -----------•b•in•o•r•y•f•ile•s• i•nt•o- Po• s•c•o•I.------ ­

A Multi Function 
Programmers Aid 

LinkVideo saves valuable input. out­
put programming time. and provides 
terminal independence for essential 
screen functions. 
• Erase to End of Line. 
• Erase to End of Screen. • Clear Screen. 
• Cursor Moves (both input and output). 
• Line and Screen Erasure. 
• Filters. Validates and prompts input for 

Strings. Fields. Boolean. Social Security 
Numbers. Telephone Numbers. Dotes. 
Integers. Pseudo-Reals. 

LINK• 

SYSTEms 


r:: - - - - - - - - - - --, 
1 O Pleose send me more informat ion. 1
IO Please send me more informat ion. I om I 

L:. ·~ 

a Dealer. Dealer Sales (213) 871-1511 I 
I Nome I 
I Address
I 

I
I 

City
I Telephone 

Zip 
I 

I Link Systems, 1655 26th Street . I 
_ Santo Monica...::_A 9040'1 _ _J 

ORT is a 6502 machine language in-memory sorting algorithm of commercial quality for PET and APPLE owners. Most 
sorts are accomplished in less than a second and large sorts take only a few seconds. The algorithm is a diminishing increment 
in~ertion sort. wirh optionally chosen incremenrs. There are no conditions under w hich SORT performance degenerates or fails. 

SORT requires almost no user set ·up oper<Hions. SORT handles integer, floating · point. a nd srring arrays plus arrays of 
more than one dimension. In addition, mult i-key sorting of string arrays has been ern1bled . The user may specify the character 
w ithin a st ring to begin sorting on and how many characters are to be evaluated. SORT is capable of performing up to rwenry of 
these multi· key suh·sorrs (on m;nches found) at the ame time. 

SORT on rhe PET: ORT is avail<Jble for large· keyboard PETS only. One EPROM fits all newer 40 8 80 column PETS. 
SORT EPROM comes at hex $9000. $AOOO. or $8000 socket. EPROM wirh SORT and text dump is $55.00 (postpaid). 

SORT on the APPLE II , ·ia a qualiry slot independent EPROM board. Board includes function dri,·er that supports 16 
EPROM h;1sed functions for user EPROMS. APPLE EPROM card wirh SORT. text creen dump and function dri , ·er is 
$ 110.00 (postpaid). MASTERCHARGE l'.:3 VlSA accepted. 

MATRIX software, inc. :3 15 M arion Avenue, Bi g Ra pids. Ml 49307, (6 16) 796-2483, (6 16) 796-0381 
,\ Complc ic Linc of So ftware for Small Businesses. 
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5. Figure out what salary you 'II need with an a n­
nual raise of X dollars, an inflation rate of Y per­
cent .. . when you son starts college in 19-. 

6. Estimate the cost savings of adding an 
evaporative cooler to your air conditioning sy tern . 

7. Find out what's best for your own situation by 
comparing the net cost of life insurance: whole life 
gets cash value plus dividends while term insura nce 
doesn ' t. Which costs less? 

8 . Find out how much of a raise you' ll have to ask 
for based on X percent inflation this year. 

9. Get a budget project ion comparing the number 
of movies you go see (the cost of tickets & popco rn) 
to what that new cable TV deal costs. 

10. Discover what your annual car expenses a re 
over the next five years if you either (A) keep your 
present car or (B) buy that new gas-saving model. 
Factor-in different per-gallon costs, and don ' t forget 
the new one costs more for insurance and license 
plates. 

11 . Figure out exactly how much life insurance you 
need righ t now - determine how much income your 
wife will need for how many years . 

12. If you can save so many dolla rs per month , 
display or printout the various options you might 
have (money market funds , regular savings , cer­
tificates of deposit , mutual fund programs); which 1s 
bes t for you? 

13 . Find out exactly what happens if you bu y a 
rental unit, by using forced inflation . The duplex 
might cost you X dollars , but if you spend Y dollars 
to fix it up , how much will it increase in va lu ? 
Compare this duplex with that triplex. Which is 
best? If you fix a p lace up and then keep it, how 
much can you raise the rents? What does it do to 
your tax return? 

Somewhere in all these ideas is a problem tha t 
you need a solution to. So . . . get your programming pad 
out and get to work .. . and all of a sudden you ' II find 
your computer in almost constant use ... and not just 
sitting there any more! 

Editor 's Note: Once you have one of these programs up and 
running, write a tutorially descriptive article to go with it 
and end it in to me at COMPUTE! We 'll lookforward to 
it, and so will all our readers who aren't quite programmers 
yet. RCL. © 

CURE TO 
SOFTWARE 
PROBLEMS 

PROFESSIONAL SOFTWARE 

Medical , Dental & Legal Systems, 


Accounting & Financial , Educat ional , 

Word Processing, Offi ce Management 


Check you r Local Dealer or Contact: 

Chadtu mann 'A11ociate1 

7594 San Remo Tra il 


Yucca Valley , Ca. 92284 

(714) 365-9718 


Apple II TRS-80 Tl 99/4 

PET & APP LE II USERS 

TINY PASCAL 

Plus + 

GRAPH ICS 

The TINY Pascal System turns your APPLE II micro in10 a 16·b1I P·r achlne. You 

loo can learn the language that is slated to become !he successor 10 BASIC TINY 

Pascal oilers the fo llowlng: 


• LINE EDITOR to create . modify and m•lntaln 1ource 
• COM PILER to produce P-code, the assembly l1ng1u1ge of th• P·mechlne 
• INTERPRETER to execute the compiled P-codo (has TRACE) 
• Structured programmed constructs: CASE·OF·ELSE, WHI LE·DO. IF·THEN· 

ELSE, REPEAT·UNTIL, FOR·TOIOOWNTO ·DO, BEGIN·END, MEM. CONST, 
VAR ARRAY 

Our new TINY Pascal PLUS • provides graphics and other bu lllln funct ions: 

GRAPHICS. PLOT. POINT. TEXT, INKEY, ABS AND SOR. The PET ·1erslon sup· 

ports double densily plott ing on !O column screen g iving BO x 50 plot posit ions. 

The APPLE II vers ion supports LORES and lor ROM APPLESOFT owners lhe 

HIRES graphics plus otheo leatures with: COLOR, HGRA PHI CS. HCOLOA. 

HPLOT, POL and TONE. For those who do not require graphics capabllltles , you 

may sll ll order our or lg lnal Ti ny Pascal package . 


TINY Peacol PLUS + GRAPHICS VERSION · 
PET 32K NEW Roms cassette .................. . .. .. . S55 
PET 32K NEW Roms diskette............... ... . . .. S50 
APPLE II 32K/48K w/DOS 3.2 or 3.3 .... . . . . . S50 

TINY Pucel NON·GRAPHICS VE RSIONS· 
PET 6K/32K NEVI Roms cassette ....•...... $40 
PET t6K/32K NEW Roms diskette .... . .... • . ... S35 
APPLE It NIROM Applesoft 32K w/OOS.... . . .... S35 
APPLE II wlRAM Applesoft 48K wlDOS ... .. . . $35 

USE R's Manual (refundable with software order) . . $10 
6502 Assembly listing of INTERPRE ER.graphics .... S25 
6502 Assembly Lis ting of INTERPRETE R·non graph ics .. S20 

r R[( :>O l lf>;• •~ u 5 • ""-G C&*'l&O• ou~• r• ....., ::. :l' t:i,f.4 ot e - t •Mu1re "C i..<~ • c1•cs 
,,.,-, ~ f•~ •• I.cf'\ (all ) \l<l'l•;I "\ IU •! l • •l'W:l.>Gf I ". I T• ' f U fl I to 0- I at 
u:1.o • ' Tw( SOO • Cl Cl.04!1 

r••nUIUXll ABACUS SOFTWARE 

lililililf!I 6·ra~d 8~a~i~~.1 ~ i ch i ga n 495 10 
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NEC spinwriter 1 
M 

quality, reliability, and affordability 

is NOW available backed by 


service and support you can depend on. 


Dealers, O.E.M.'s, and end-users all realize cies, we make every effort to keep your pur­
that service is the key ingredient of a wise chase from T-COM an investment you can 
purchase-SO DOEST-COM! count on to deliver satisfaction everyday. 

T-COM, a fully authorized NEC distributor, be­ T-COM represents a select group of depend­
lieves a successful sale doesn't end with the able state-of-the-art word and data process­
delivery of the product. We offer the service ing products and supplies. From Data-MATE 
and support to keep your Spinwriter operating and Smith Systems terminal furniture to NEC 
with the least amount of down time for you printers and supplies, you can count on the 
and your customers . With our fully factory finest products available all backed by T-COM's 
trained service staff and unique service poli- firm commitment to service and support. 

Dealer and end user inquiries are welcome for these fine products: 
•Data-MATE Terminal Furniture• Printer Interface Cables• Gates Sound Covers 
• NEC Spinwriter • Spinwriter supplies and accessories • Smith System Furniture 

FOR INFORMATION ON DEALERSHIPS, PRODUCTS, AND SERVICE 

Contact T-COM, INC. 


Two North Plaza P.O. Box 3005 

Jackson, Michigan 49204 


Phone (517) 787-9280 


T- cam, inc. 
a C, C &S Systems Company 



'' 
"The ideal software source... 

e couldn1 find it 
says Rlchad Taylor, noted software author and President, ProgramsUnUmlted 

the sof1ware source... 


We know what it's like out there. Because that's where we 

came from. 

Before we decided to become software entrepreneurs, 

we were just like you-micro-computer enthusiasts 

searching and sifting through myriad magazines for the 

ideal mail order software source. 

What we hoped to find was a single entity that offered an 

ultra-wide selection of software (and peripherals) for our 

particular micro-computers. That pre-selected only the 

best of the many similar-sounding programs that reached 

the market each month. That could give us personal 

assistance with the purchase-decision process. And that 

stood behind its products with a no-holds-barred 

guarantee. 

Isn't that what you've been looking for too? 


When we couldn't find it, we decided to become it. And 
PROGRAMS UNLIMITED was born. 

An Information Services Department: 

To Solve, Not Sell 


We're professionally staffed and solidly financed. We set 
high standards for the programs we carry, whether 
developed by ourselves or others; if they don't meet our 
standards, we know they won't meet yours. 
We have a computer Bulletin Board to keep you apprised of 
our latest offerings, and a toll-free number for telephone 
orders. In addition, we've established an Information 
Services Department; its primary function is not to sell 
merchandise, but to provide expert answers-from 
Richard Taylor and others-to questions you may have 
about your system. 

Our Guarantee Is Really a Guarantee 
We know who we are and what we're up to, but you may 
not-yet. That's why we give you the best guarantee we 
can think of: if for any reason you're not satisfied with any 
PROGRAMS UNLIMITED purchase, return it within 14 
days for a full, no-hassle refund. 

Think we're going overboard? You're right. 

We know that the future of our business is repeal 

business. We want you to be satisfied first time, second 

time, every time you buy. 

We want to earn the right to be your software source. 




Sowe founded it'' 

Mention This Ad and Save 10°/o on These Introductory Specials!.* 

PARALLEL 

PRINTER CARD 


FromTYMAC 

APPLE 


With this Printer Cord and your APPLE. you 
con nON run the EPSON MX-00. EPSON 
MX-70. EPSON l"X-00,NEC.MICROUNE-00. 
SANDERS. CENTRONICS 701 and 779, 
STARWRITER a< any othe< printer which 
uses the standard CENTRONICS 
configuration. Comes compiete with 
=ble connecta< and a 90 day wo~onty. 

REGULARLY $139.95 

MISSILE CHALLENGER 

APPLE 48K Applesoft 
HIRES ACTION GAME! Watch the 
vapor trails as multitudes of enemy 
l.C.B.M."s conve<ge on your m issile 
boses and strategic cities. Listen as 
they penetrate the atmos ­
phere and descend. It is up to 
you to save your country before 
total destruction happens.Use your 
long range scanner and fire your 
atomic warheads. Some of the mis­
siles have multiple warheads! Uses 
both game paddles or a joystick. 
Comfslete instructions are on disk. 
WRIT SHI-SCORE TO DISK. 8 levels of 
play. increasing dtfficulty. Retains 
name of high score. 

PRICE: $19.95 

EPSON MX80 

PRINTER 


APPLE AND ATARI 

THE DREAM PRINTER FOR 


THE 1980"s 


This is rhe p<inte< you have been hearing 
about' 9 x 9 dot matrix with true 
desceode<s Bt-drectioncl. logic seel<ing. 
m;ltipie Ccp/. IRS Graphics. boldface. 
Softwote selectable 40. 80. IX> a< 132 
colurTY'ls Atte< 50 million character; you 
con replcx:e the p<int head fa< undef $301 

All this fa< under $600. lt"s a p1int01 that 
could only have come from the wa<td's 
la rgest manufa ct urer of p rint 
mechanisms. Epson. 

CALL FOR SPECIAL PRICE 

SUPER SEA WAR 
By Lonee M ic klus 


ATARI 800 32K Tope 


Includes action sound effects. fast 
execution fa long and short range 
sensor scans and multiple moves. 
You travel through a three d imen­
sional galaxy mode up of 192 
quadrants and various types of sta rs. 
planets. black holes and a pulsar. 
Your mission includes exploration 
ond combo!. Animated d isplays 
add to this excellent Star Trek simu­
lotion Includes abi lity to load and 
save games. 

REGULARLY $14.95 

RENUMBER 

FOR ATARI 

by Robert Alleger 

ATARI II 800 16K DISK 

Renumbe< any size BASIC Pr~m in just 
a f<M second~ This MACHINE GUAGE 
Program relcx:ates ttse~ in low memory. 
Renumbe<s all GOTO. GOTO.GOSUB.UST 
ON . GOTO. ON .. . GOSUB. RESTORE. 
THEN and TR.AP statement~ Simple to use. 
One statement tells the p<~rom whe<e 
to start renumbering on what In­
crement to use befween line numbe"­

A PROGRAMS UNLIMITED EXCWSIVB 
REGULARtY $14.95 

STAR.TREK 3 .5 

APPLE II 

Hires graphics and unique sound 
odd to the excitement of supe< sea 
war. This compute< enhanced ver­
slon of Battleship with 3 levels of play 
includes supe< salvo with missiles. All 
of the ship s are graphically d is­
played a s well as the grids. The pro­
gram Is self documenting and easy 
enough fa a child to play a nd enjoy. 

REGULARLY $13.65 

HIRES GRAPH-FIT 
APPLE II with 

Applesoft in ROM 
48K A-SOFT D~K 

3-D HIRES COLOR GRAPHS FOR 
YOUR APPLE II GRAPH-FIT! 

GRN'H·FIT make four diffe<ent types ot 
colorful high resolution graphs 3-0 bar 
charts. p ie charts and line graphs with 
numeric X-axis °' monthly X-axis. All 
p1ograms ore easy to use and share 
po.yer!ul user-oliented feature~ Just 
ante< the data and the p<ogrom will do 
the rest.Entries mode by the user may be 
changed via a menu otter the a graph 
has been drawn. Graphs may be saved 
to disk. Graphics are compatible with the 
EPSON printer platting routine~ 

REGULARLY $25.00 
(SAVE $5.00) 

ROAD RALLYE 

APPLE II 

A stimulating Apple Hires Gome in 
which the player must try to drive a 
Formula racer CNer an Increasingly 
harder course. The<e ore 5 spectoc­
u lor courses that change after the 
complet ion of a lop. You are in a 
race against time!! Walch out fa the 
course obstacles which include oil 
slicks. raza sharp rums. and dtfficult 
lo negotiate overpasses. This game 
Is sure to p<CNide you with hours of 
pleasure as you try to cut seconds 
off your score. GOOD LUCKI! 

REGULARLY $14 .95 

There's Lots More in Our Free Catalog. Ask Fo.r Your Copy Now! 

BY PHONE: (9-5. Monday thru Friday)HOW • CALL TOLL FREE (800) 645~038 ( except NY)

TO • NY State residents call collect (516) 997-<3668 
COMPUTER TO COMPUTER: (516) 334-3134 
BY MAIL: Dept. 481C. Box 265. Jericho. NY 11753 ORDER: 

Add SHXJ for postage and handling. N.Y. residents add sales tax. 0 1n­

lroducl()(V Specicl~ valid through 5/15/81 . Subsequent prices subjecf VIS4 ' 

to change wifhout notice. 


-

RJLL GUARANTEE 

If. within 14 days, you are for any reason dissatis­
fied with any purchase from PROGRAMS 
UNLIMITED, return the merchandise in origi­
nal condition for a prompt, full refund. 

Visit our new 
store at 20 

Jericho Tpke. 
Jericho, LI., NY 
(More to come 
coast to coast) 
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The 
Commodore 
VIC·20: 
A First Look 
David D. Thornburg 
lnnovision 
P.O. Box 1317, Los Altos, CA 94022 
It seems surprising to realize that it was only three 
years ago when the Commodore PET started to show 
up in dealer's showrooms . At a price of $799, this 
astounding machine (along with its temporal counter­
parts from Apple, Radio Shack, and others) broke 
down many price/performance barriers in the com­
puter field . 

It wasn't much later that people started won­
dering if the small computer industry was going to 
copy the calculator industry, with ever more 
sophisticated machines being made available at the 
same , or lower, cost than that of earlier models. 
Mythical price barriers were erected , only to be 
smashed by new product announcements. 

It was the breaking of the $400 barrier last fall 
by Radio Shack ' s TRS-80 Color Computer that 
caused some industry observers to predict the final 
arrival of the true "consumer" computer (see the 
review on this machine wh ich appeared in the 
November-December 1980 issue of COMPUTE!). 
But almost before the TRS-80 Color Computer 
(which I will refer to as the TRS-80 from now on) 
was in full production , Commodore announced the 
collapse of yet another barrier with the introduction 
of the VIC-20, priced at only $299. 

For those of you who have yet to see a 
photograph of the VIC, it is about the smallest size a 
computer could be and sti ll have a full-sized 
keyboard . This compact size makes the VIC fit eas il y 
into almost any imaginable home location - an im­
portant feature which other manufacturers have yet 
to understand . 

Before going into details , I want to mention a 
little about the "ambience" of the VIC. Those of 
you who are familiar with the PET will fmd many of 
the good PET features on the VIC. Running a pro­
gram from tape, for example, requires merely press­
ing SHIFT RUN and the cassette PLAY button . 
The full screen editor (using cursor control keys) is 
supported by the VIC, as is the PET graphics 
character set. 

In a move which is certain to guarantee much 

support from the indigenou s PET software com­
munity , Commodore even kept the tape formats 
identical so that PET programs could be loaded 
directly into the VIC. Most of the PET programs I 
have run on the VIC required only a few lines of 
revision to work perfec tly . This suggests that outside 
software support for the VIC will appear in stan­
taneously upon its arrival in the marketplace . 

As a sign of Commodore's attention to deta il in 
this area, both the user port and the cassette connec­
tor a re identical to their PET counterparts, so man y 
plug-in peripherals for the PET will plug into the 
VIC as well . 

An IEEE-488 interface (standard with the PET) 
is avai lable as an add-on for the VIC. Except for this 
interface, the PET and VIC interface environments 
are quite similar. 

That the VIC-20 is an astounding machine for 

... It Is about the smallest size 

a computer could be and still have a 


full-sized keyboard. 


the price is unquestioned. What we will try to do in 
this review is describe the VIC' s capabilities and 
features in comparison with the mach ines with which 
it is likely to share the limelight - the TRS-80 
(Color Computer) and the Atari 400. 

In order to provide some structure to this 
review , I have prepared a table which shows th e 
salient features of each machine. This table is divided 
into four categories: OUTPUT, INPUT, EXTER­
NALS , and INTERNALS . We will discuss each of 
these in turn . 

OUTPUT... 
Communication from the computer to th e use r re­
quires (for all three machines) a television set. All 
three computers support color and generate user pro­
grammable sounds which are heard through the TV 
loudspeaker. All three computers come with RF 
modulators , thus making the connection to the home 
television a moderately trouble-free task. 

These similarities between machines should in 
no way be taken to imply that there are no substan­
tiative differences between these computers , however; 
the differences are most important. 
In the area of alphanumeric di splay, for example, the 
VIC displays a maximum of 23 lines of 22 
characters, compared to 16 lines of 32 characters for 
the TRS-80 , and 24 lines of 40 characters for the 
Atari 400 . In terms of cha rac ter display quality, I 
rank the machines in the order: Atari VIC, 
TRS-80; with the VIC and Atari both having a very 
high quality display . It should be noted that the 
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Announcing 


from the publishers of 

COMPUTE! 
The Journal For Progressive Computing· 

Small System Services. Inc. is p leased to announce publication of a 
new quarterly magazine exclusively for t h e new VIC® computer. 

H orn• ~ •ck.tc• t..lon•f 

CCMPVTINGr • editorially and physically of the same high qualit y as 
COMPUTE!, w ill premier with an April/May/.June issue. Every issue w ill 
be full of useful applications material and learning aids. 

Our staff of Contributing Editors already includes some of the best 
auth o r s in the industry: Jim Butterfield, Tory Esbensen, Harvey 
Herman, and David Thornburg, to name a few. 

Ho'"9 ~ •duc•Uonal 

CCMPUTINGr w ill teach, entice, and interact w ith readers to help user s 
dev e lop maximum benefit from t h e new V IC ® personal computer 
serie s f rom Commodore. 

Reserve your first issues now by fi ll ing out t he form below. 

I- - :;:::;a-;:-u::r ipti= - - - - - l 
Pleas e send rne the first three quarterly issues I 

Address inquiries and of 1881 for the Introductory price of $5.00. 
correspondence to: __ Sample iaeue. I 

P lease send rne the firs t is sue a t a n 
HOfTle .-.d EOuc.tJone- 1 ­ introductory price of $2.00. I
CCMPUTINGr __ I already own a computer. 

P .O. Box 5406 __ I don't yet own a computer but want to I 
Greensboro, NC 27403 learn rnore about thern. 

__ I expect to buy a V IC ® cornputer. I919- 275-9809 

IR obert C . Lock, Address 

Editor/Publisher C ity________State_ _ Z ip ____ I 
Charge rny: MC_____________ 

V isa ____________ I
F irst issue available 

e x p ires ___/________early .Jun e, 1881 . I
I __ Payment enclosed j 
L:_~~~~ling charg=i~~e~ _J 

H otne end Ectuc..~ 

COMPUTINGr erJC1 COMPUTE! are tr~s of Smart Syst.ams ~es. 1rc- vie · is a ,..eg st.er-ed treoemaric cf Con'Ynodore Bu&ncss M IW"@S.re 

mailto:IW"@S.re
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Atari has more display modes than either of the other 
computers , and has the ability to display 24 lines of 
20 characters, and 12 lines of 20 characters as well as 
its default (24 x 40) arrangement. 

Both the VIC and Atari 400 display upper and 
lower case characters, and have an alphamosaic 
(graphics character) display feature also. The 
TRS-80 does not. 

True " bit map " graphics modes are available 
on all three machines , with each machine's format 
being unique. The maximum display resolution for the 
VIC or 176 x 176 pixels (picture elements) compares 
favorably with the TRS-80 limit of 256 x 192 and the 
Atari maximum resolution of 320 x 192 pixels. 

In terms of color control, the Atari is way out in 
front, since it has independent control over hue and 
lu minance to achieve 128 colors. For most normal 
programs , however, the Atari user can only work 

with any four of these 128 colors on the screen at a 
time, compared with eight fixed colors for the 
TRS-80 and 16 fixed colors for the VIC. 

Just as color is important for many applications , 
the creative use of sound can do much to enhance 
one 's programs. The V IC supports thre musical 
tone generators (3 octaves each) and one 'sound ef­
fects " generator. The TRS-80, by comparison, only 
supports one musical sound channel. The Atari 400 
has four sound generato rs, each of which is capable 
of musical sounds (4 octaves), or a wide variety of 
user programable sound effects. 

Input ... 
Those of you who appreciate nice keyboards will love 
the VIC-20. It is supplied with a 66 key arrangement 
with full typewriter-like key travel. Physically, the 
VIC keyboard resembles that on the Atari 800. The 
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RAM / ROM 


I 

2 
$2000 

3 
$1000 4 

5 
$0000 

1 2 3 4 5 

0 0 0 0 0 

0 
6 

1 
2 
3 
4 
5 
6 
7 

8 
9 

0 0 0 
7 8 9 

JO YO 

JOY ! 

JO Y2 

JO Y3 

POT Y 

LIGHT PEN 

MAX 100mA 

GND 

POT X 

+sv 

TRS-80, on the other hand , has a medium travel 
"clicky" keyboard, and the Atari 400 (which places 
third in this comparison) has a membrane 
'' micromotion'' keyboard. 

In terms of overaJI keyboard layout, I find that 
the keys on the Atari keyboard are slightly easier to 
find than those on the VIC, but presumably this is a 

C D E F 

GND 

+sv 
CASSETTE MOTOR 

CASSETTE READ 

CASSETTE WAITE 

CASSETTE SWITCH 

IOrnA MAX 

GND 

AUDIO 

VIDEO L OW 

VIDEO HIGH 

+sv 

1 SERIAL SAO IN 

2 GND 

3 SERIAL ATN IN/ OUT 

4 SERIAL CLK IN / OUT 

5 SERIAL DATA IN/ OUT 

6 NC 

result of my much longer experience with the Atari 
key arrangement. 

Externals ... 
All three computers come with connect ions to sup­
port external cassette tape units for program and 
data storage. Unlike the Atari and Radio Shack pro­
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Skyles Electric Works 


"If you could own only one peripheral 

for your PET, it should be this. It opens 

the whole world to your PET." 


The Cat: Switches for mode selection and 
operation. LEDs display unit status. 
Acoustic self-test is standard. Compact 
powerpack plugs directly into wall socket. 

Now $325.00* complete with membership 
in The Source•, Skyles six-foot 
cable/interface to the PET user port , 
together with Skyles cassette program in 
machine language and in BASIC. 
(If bought separately: $180.00, modem; 
$80.00, cable/interface and program; 
$100.00, membership in The Source •) 

The Cat and 0-Cat have been specially prepared by Skyles for interfacing to the PET 
user port (not to the IEEE port) and with a special cassette program, allowing 
communicat ion 

. . . from modem to disk and disk to modem 


... from modem to terminal; read on screen, save on disk 


. .. from disk to printer through IEEE 


... from disk to screen 


The D-Cat: FCC-approved for handset jack 
connection with any modular phone, 
either single or multi-line. No need for 
adapters. Can fit under phone; installs in 
seconds. Mode switch to monitor voice or 
data transmission. Special "hold" func­
tion ; complete self-test. Power pack plugs 
directly into wall socket. 

Now $350.00* complete with membership 
in The Source*, Skyles six-foot 
cable/interface to the user port and 
Skyles cassette program in machine 
language and in BASIC. 

(If bought separately: $210.00, the modem; 
$80.00, cable/interface and program; 
$100.00, membership in The Source•) 

*What About the Source? 
Sometimes called " The Information Utility, " it 's a telecomputing network that gives 
you, through your Cat or D-Cat modem, thousands of programs and data bases and 
allows you to communicate with other users interactively and through electronic mail. 

"Ca liforn ia res idents : p lease add 6% or 6.5 '\o sa les tax as requ ired 

VISA, MASTER CHARGE ORDERS CALL (800) 538-3083 (except Californ ia residents) 

~Skyles E;:~::~::~;;:ci~~:~t~;~e'!~~~~~:.i~ad

(415) 965-1735 
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du cts, the V IC provides its own power to the 
recorder , thus red ucing the number of power con nec­
tions needed to get everything running . This is an 
important consideration when one realizes that most 
power ou tlets in the house have two sockets on them . 
W ith the VIC connected to a telev ision se t, both 
power outlets a re used. With the Atari and Radio 
Shack computers, a third outlet is needed to connect 
the tape recorder. 

Floppy di sk drives are plannned for the VIC 
and T R S-80, and a re avai lable for the Atari 400 . All 
three machin es su pport printers, and can be con­
nected (through an external modem and coupler) to 
the telephone line. This latter feature will be a 
crucial test for all modern computers as the growth of 
information utilities con tinues. 

Additional input devices are a lso supported by 
the three com puters . The V IC supports one (Atari­
like) joystick, while the T RS-80 accepts two joysticks, 
and the Atari 400 accepts up to four. Rotary paddles 
are also supported on a ll three machines . The VIC 
can handle one , the T R S-80 can accept four, and th 
Atari 400 can accept up to eight game paddles. Both 
the VIC and the Atari 400 work with a light pen, 
but th e T R S-80 does not. 

As you can see, the VIC has man y features 
which are not avai lable on the TRS-80. 

MlPLOT: 
the right 
plotter 
atthe 
right 
price 

Desig ned for straigh t forward interface to any micro­
compu ter that outputs the ASCII code. Ml PLOT can even 
be used by operators w ith no plotter experi ence. 
• 	 Inco rporates pre-programmed " intelligent" functions required 

for produci ng g raphs and d rawings 
• Solid and broken line types can be specified 
• Built in charac ter generator for letters. numbers and symbo ls 
• 	 Charac ters can be enlarged and ro tated to fou r o ri enta tions 


Specia l printer mode outpu ts charac ter data as-is 

• 	 Uses commonly avai lab le hard fiber- ti p pens 


Maximum plot speed approx imately 2 inches per second 

• 	 Bu ilt in self-test mode 

on1y 51,200 
at Systems Formulate Corporation 

(plus shipping & handling) 


Call today for more Information or to place you r phone order: 
(415) 326-9100 • 39 Town & Country Village. Pa lo Alto. CA 94301 . 
We honor Master Charge. Visa. check or money order {Cahforn1a residents add 
6 5~ sales 1ax ) 

Internals ... 
The VIC uses the 6502 microprocessor, but has one 
important architectural difference from the PET. In 
keeping wi th the designs of the TRS-80 and Atari 
400, the V IC uses a special display cont roll er chip 
(a fter wh ich the VIC was nam ed). The use of 
dedicated graphics chips is most beneficial to the end 
user, since it takes some of the load off the processor 
and makes the computer capable of feats which 
wou ld otherwise be quite hard to per fo rm in an 
eight- bit machine. 

The entry level RAM of 5 Kbytes (of which 
3583 bytes are available for program space) places 
VIC above the TRS-80 ( 4 Kbytes of RAM) and 
under the Atari 400 (8 Kbytes of RAM) . In what ap­
pears to be a unique packaging idea, rhc VIC has a 
single exte rnal cartridge slot wh ich accepts combina­
tions of RAM and ROM. A 3 Kbyte RAM ex­
pander will be available from Commodore soon . This 
plug-in cartridge also has sockets for up to 24 Kbytes 
of R OM. 

The VIC BASIC follows in the Microso ft trad i­
tion, and has the same " feel" as the PET BASIC, 
while adding capabilities associated with the color 
and sound features of the VIC . 

To get some idea for the execut ion speed of V IC 
BASIC langu age, I ran the fo llowi ng program on the 
VIC , the TRS-80 Color Computer and on the Atari 
400. 

5 FOR J = 1 TO 100 
10 FOR I = 1 TO 100 
20 A = (i-1)/1 
40 NEXT I 
50 NEXT J 

The execution times (in seconds) a re shown below for 
each computer. 
VIC-20 77 seconds 
T RS-80 Color Computer 10.3 seconds 
Atari 400 159 seconds 

As can be seen from these figures, the V!C has the 
clear lead. Next I added one line to thi s program: 

.30 PRI NT A 

and ran the experiment again with th follow ing 
results: 
VIC-20 347 seconds 
TRS-80 Color Computer 280 seconds 
Atari 400 540 seconds 

Th is time the R adio Schack entry is th leader of the 
BASIC race . 

Additional Comments ... 
From the comparisons shown above, it is pretty clear 
that the V IC will provide very st iff competition to 
the TRS-80 Color Computer. To help c ment the 
VIC in the marketpl ace, Commodore has announced 
a pla n by which they will help cottage indust ry so ft­
ware d velopers in their development of ·artridge­
based firm ware . It is as though Commodore gen u­
inely reali zes the positive impact of outside software 
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Table I 
VIC 

Price : $299 

OUTPUT 
Display Incl.: NO 

Color Display: YES 
Characters: 22x23 
Upper/Lower: YES 
Alphamosaic: YES 
Bit Map: 176x176 

Sound G en.: 4 

INPUT 
#Keys: 66 
Kbd. Type: Full Stroke 

EXTERNALS 
Tape: YES 
Disk: SOON 

Printer: YES 

Joysticks: 1 
Light P en: YES 
Paddles: 1 
Modem : YES 

INTERNALS 
Proces or: 6502 
Display Chip: YES 
RAM : SK 
ROM: ? 

MAX RAM: see text 
MAX ROM: see text 
Plug-in ROM: YES 

on hardware sales - a fact which Texas Instru ­
ments, for example, has only begun to appreciate. 

I expect that the VIC will be quite popular with 
chil dren, and that it will thus find its way into 
primary grade cl assrooms as well as into homes. Per­
sonall y, I find the 22 character display to be too 
small to support any but the most rudimen tary 
business applications - perhaps including home 
fin ance applications. But at a price of $299 , that is 
hardl y the point . The VIC is a much more valuable 
computer literacy tool than either the hand held 
Sharp comp uter being sold by Rad io Shack , or any 
of the similarly priced single board co mputers which 
have been on the market for several years. It comes 
with a ve ry fas t, high quality BASIC, and with some 
excell ent graphic and sound capab ili ties. 

VIC will create its own market, and it will be a 
big one . 

TRS·80 Atari 400 

$399 $499 


N O NO 


YES YES 


32x16 40x24 

NO YES 


NO YES 

256x192 320x192 


1 4 


53 57 


Med. Stroke Flat Panel 


YES YES 

SOON YES 

YES YES 

2 4 
NO YES 

4 s 
YES YES 

6S09 6502 
YES YES 
4K SK 
SK lSK 
16K 16K 
16K 26K 
YES YES 

Editor's Note: Two vendors have recently announced memory 
expansion modules for the Atari 100. These modules bring 
the max RAM capacity of the 100 to 32K. Both the 
V! C-20 and the TRS-80 Color Computer have built-in RS­
232C serial ports; the Atari 100 does not. 

© 
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Advice to PET Owners: 

How To Be A VIC Expert 
Jim Butterfield. Toronto 

There a rc goin g to be a lo t of VIC co mputers ar­
~iving very soo n. All those new VIC owners a re go­
mg to look to you for advice and coun el. After a ll , 
you ' ve owned a PET for several months ; and a VIC 
is just a j un ior version of a PET, right ? 

You don ' t want to blow your cha nce to become 
the block' s VIC guru . It really is very much the 
same as the PET, but there are new things you will 
need to get used to . 

I ' ll give a few hints here: Bas ic is the same as 
on the PET , right down to the LOG, SQR , and 
ATN fun ctions. Becau se the VIC has fewer colu mns , 
you can link up to four rows together to genera te a 
line of Basic . M a n y of the advanced VIC feat ures , 
like color, are done the same way as programmed 
cursor on the PET. You clear th e P ET scree n by 
printing a pccial rever e-cha ractcr ; you ' II se t color 
on the VI C exac tl y the same way. 

The old fa mili ar PEEK the POKE locations 
have moved around ; when yo u find them , they will 
work th e sa me as in the PET ... but tha t 's a whole 
other story. 

A good way to start is with a sample program. 
Here ' s a V IC program wh ich you ca n type in on 
your P ET , a nd sav on ta pe. It wo n ' t wo rk properl y 
on the P El, but you r ta pe will load in n icely on the 
V IC, a nd you' ll ge t a n insight imo how ·ome of th e 
VIC things work . By the way, your cassett e unit 
itself will plu g in to th e V IC , so car ry bo th tape a nd 
casse tte unit over to th e new mac hin e. 

100 remarlr: In 1' letter dis10 \ a 'JI 
11 0 fero by Jim but t e r·f ield 
120 rein Peeks the VIC char acter !lo.?nerator 
130 rem in hex 8000 t o 8FFF 
140 ir1r=-1..1t "~raPhic/ text " , !J$ 

150 "' =;s•: ( •O 
150 if • =71 then b=0 "oto 1 ~0 
170 i f P84 hen b=2048 M t o 190 
180 s+OP 

190 1riic>vt"chari.C er t " , n 

200 1 f n(O or n) 255 or n 0 1n t ( n ) "oto 140 
210 m=3276S+b+81n 
220 ,:ir 1nt chr S( 176 >; or J ""l o 8 ior 1n ch,...S C192 ) ; · 

nei( J ,;.r 1nt chr.$ (174 ) 
2'30 f or J =m to N-+ 7 
240 Pr int chrS<221 >, 
250 x=o>eel< ( J l 
260 TOr l<= I to 8 
270 "= 146 •=~+2 1f x)25'5then x=x -256 .,.~ 1 s 
280 Print chrJ(.,, ). chrf.<32 ); 
2.90 nex t k 
300 ,:.r 1nt chr f. f1 46 ) ~chrS ( 22 1 > 


3 10 ne>. J 

320 ,:or1nt chrf ( l73 ) , for j = l to 8 or1n chr f <192'; 


n E;ot j · "rin chrf < 139 ) 
330 'OOtO 140 

What docs the above progra m do? It pri n t out the 
256 charac ters used by V IC in la rge size . T he user 
picks a charac ter ( from 0 to 255) a nd it i d i pl ayed 
on VIC 's crecn . The cha racters a re screen fo rm at , 
not ASC II , so th a t a value of l gives a n A cha racter . 
You II find th a t th e characters a rc simil a r to those 
used by th e P ET . 

H ow doc · thi s program behave in th e VIC? 

You ' ll find a few differences th at wi ll cause you to 
cha nge yo ur programmin g style when you shift to th e 
new machine . The first thin g you ' ll notice is that 
yo u ' II have trou bl e sto pping the program . T he 
IN PL!T s_t ~ t emen t on lin e 140 docs not stop the 
machme if yo u press RETURN with no input. ft 
cominues ru n nin g, and leaves va riable G$ at its 
previous value . That ' s different : it means that you 
can se t up a default for G $ a nd th e user can in voke 
it by just pres ·in g R ET U R . It a lso means th a t you 
have to find a nother way of stoppin g the progra m . 
The trick here is to inpu t a character such as X 
when a ked " GRAPHIC/TEXT" . The progra m 
will ontinu e onl y on a response of G or T - or no 
re ponse, as noted before. 

You ' ll have noticed th a t th e program is ve ry 
PET-compatible . In fact , it wi ll run on th e PET with 
two small d ifferen ces. First , the PET ca n 't read its 
own character generator , so you ' II ge t nonsense 
di splayed . econdl y, th e PET behave a lit tl e di f­
ferentl y on th e I PUT ta tcment as we have noted . 

H ere's a pu zzler : when you punched up yo ur 
program on th e PET, it occu pied memory space 
s t ~ rtin g at decim a l 1025 . On th e VIC , the program 
will want to ta ke up res idence ta rtin g at dec im al 
4096. How can your PET progra m load properly to 
the V IC ? Easy: V IC has a relocating loader; it just 
moves the program to the new place. Transfe rring 
programs the other wa y - from the V IC to the PET 
- isn 't as easy sin ce th PET does not reloca te 
programs. 

A fin al note on the codi ng. There' a lot of use 
of C HR$ characters: 'vvhy didn ' t I use the more 
fa milia r cha rac ters in quotes, whi ch woul d certai nl y 
work ? An swer : it would dri v' th sta ff o r COM· 
PUTE! wi ld , sin ce they would n t b a ble to typese t a ll 
those fan cy cha racters. rl hen they would su bstitute 
their own symbols, with a tra nsla tio n legend 
somewhere near , a nd you d be d riven wild in turn 
tryin g to type it in . T ru t me: it' be tte r this way. As 
a n cxer i , you can wo rk ou t hov to recode most of 
the C HR$ express ions in to screen characte rs . 

Thought fo r the day: if th e cha rac ter generator 
is access ibl e in memory do yo u think that you might 
be a llowed to cod your own se t o r charac ters in 
RAM memory? The answer , or course, i. ye·; but 
you ' II have to encode th e whole cha racter se t you 
need in ce a ll cha racters mu t be grouped tog~th e r . 
But that's a noth er sto ry ... 

You v genera ted your first progra m . 
Hopefu ll y, yo u 've di covered a few thi ng abou1 h w 
the V I wo rks. Much of it will be the same a. with 
the P ET, but a few features a rc di ffe rent. 

ow when a ll of th e new VI C ow ners on th e 
bloc k b •a t a pa th to yo ur doo r , prnc ti ce say in 1'{ wi se 
thin gs lik , " Of co urse, on th e bi g machi nes , WL' do 
it thi . way ... '' © 
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OMNIFILE CBM or TRS-80 $30 
Omniflle is a versatile, in-memory database program with sorting, formatting, and computational features. 

Records can be entered, edited, and processed with a single letter command. Omnlflle applications include 
inventory records, mailing lists, sales journals and collection lists. Records can be stored on the Commodre floppy 
disks or on the tape cassette. Omnifile uses approximately 6k of RAM memory. Up to 500 records can be contained 
in memory in a 32k CBM at anytime. Multiple files are easily accessed from disk or tape. Items can be sorted, moved, 
inserted and reformatted. Calculations can be made and totals can be printed. The Omnifile package includes the 
program with sample data, listing and manual, and will operate on the large keyboard Commodore PET or CBM 
computers with at least 16k memory. Also available on diskette for $36. An abbreviated version, Data Logger, 
requiring only 1 k of RAM is available on cassette for $15. 

GENERAL LEDGER/PERSONAL LEDGER CBM or TRS-80 $30 
General Ledger is a complete double entry bookkeeping system with provisions for budgeting and keeping 

records of income, deductible and non-deductible expenses, assets and liabilities. Simple interactive features allow 
entering transactions, adding or editing accounts, and printing of a detailed income statement and balance sheets. 
Data can be stored on the Commodore floppy disks or cassette. General Ledger occupies about 6.2k of RAM 
memory, allowing approximately200 accounts on a 16k machine. Transaction files can be accessed by our Omnlfile 
database program fo r complete analysis, sorting by date, account number, etc. The General Ledger program will 
operate on the new Commodore PET or CBM microcomputer systems and comes with sample data, listing, and 
manual. Also available on diskette for $36. An abbreviated version allowing about 35 accounts on a 1.0 or 2.0 BASIC 
8k PET is available on cassette for $20. 

EXPLORE CBM $15 
Inspired by the computerized fantasy simulation "Adventure," Explore is a conversational program which operates 

on the Commodore PET with only 8k bytes of memory. Explore contains four adventures in which you operate a 
computerized tank, hunt treasure in a magic cave, explore the mall in Washington D.C., and survive in a haunted 
castle. Explore package includes introduction, five data files, and complete manual. Available from Channel Data 
Systems on cassette for $15. Indication of old or new ROMs is requested. 

CHANNEL DATA BOOK for PET CBM $20 
A complete hardware and software reference service listing descriptions for over 1400 software programs and 

over 200 peripheral devices for PET. Also includes an information sources section, and addresses for Commodore 
Dealers in the USA and Canada, Commodore Vendors, and PET user groups. Designed to organize documentation, 
newsletters, listings, and other user selected information in an attractive 3-ring binder. 

ACCESSORIES 
PORT NOISE COMPLETE Speaker-amplifier for Commodore PET or CBM with connector (M & N pin) all 

ready to plug in-$20. 
IEEE/ USER PORT CONNECTOR 24 pin connector. With backshell-$7 . Without backshell-$4. 
C·10 TAPE CASSETTES High quality AGFA tape with screw type case. $10/10 or $75/100. 

Cash, Checks, Money Orders, VISA, Mastercharge 
Add $2 shipping for each order-COD-$3.50 
For foreign orders please inquire for pricing 

CHANNEL DATA SYSTEMS 

4141 State Street Santa Barbara, CA 93110 805-964-6695 

http:order-COD-$3.50
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Basically Useful 

BASIC 100 REM**************************110 RE Mt t 

Ascending/ 
Descending 
Sort 
Rick Keck 
Overland Pork, KS 
At some point in time , every 
computer system user needs 
the services of a sort program. 
There has been much work 
done in the field of "sorting 
theory" and from this there 
has come a variety of different 
sorting methods. Some of 
these include the bubble sort, 
shell sort , binary sort , and tag 
sort. The benefit of this ex ists 
in the ability to selec t a 
method which is bes t fo r 
sorting data based upon the 
data's unique characteris tics 
(if any). The factors which in ­
flu ence the decision of which 
sorting method to use include 
the following data character­
istics: volume, relative order, 
and storage form (random ac ­
cess or sequential Ji les) . In a 
majority of cases, a simple 
sorting method wi ll work fin e. 
The standard order of sorting 
data is to have it sorted from 
smallest to biggest (asce ndin g 
order) . On occasion , sorting 
of data may need to be done 
from biggest to small est 
(descending order). The 
following modified bubble sort 
routine allows the dat a to be 
sorted in either ascending or 
descending order. Note th at 
the data i handl ed by 
character string variables o as 
to allow alphanumeric da ta to 
be sorted . · 

120 REMt ASCENDING ! DESCENDI NG t 
1:-=:n REMt t 
140 REMt SORT ROUTINE t 
150 REMt t 
160 REMt BY RICK KECK 01/81 t 
170 REM**************************.i :::0 DIM C:f.(100> 

11 r111190 DATA ".JOH~·i .. "BI LL !I .. 
11 MAR 1

200 DATA 11 CAROLit·iE 11 
• 

11 FF.:ED 11 
.. 

11 '.:: UE 11 

210 DATA II .JOE II 
:L~0 REMt N HO LDS # OF DATA 

t·l=7 
:~'.40 REMt READ DATA INTO C$ 
250 FOR .J=1 TO ~i 
260 READ Ct<J> 
270 r·iE::<T .J 
2:::0 REMt ASCEND I NG OR DESCENDI NG 
290 PRINT :PRINT :PRINT 

1300 F'R I tH : F'F.'. I t·ff II L•JHAT OPDEF.: DO r 10U ~.j I ::;;H TO :::OF.'T : 11 

:~:10 PF.:Hff : F'F.'. I NTII ~ - Fr::cam I 1L-K; <:::MALL TO f: I G) I! 

320 F'F.'Hff : F'RHH 11 
l.J - DE'.::cnrn nm (E: I G TO :::MP,L L ) !i 

:~::;:0 PP Ir-ff: PF.:I tH 
340 It·WUT A$ 
350 IF 8$ .- - II 11 D 11...:.__::. Fi" At·rn Fl${) THHi 340 
:~:60 F' PI tH : F' F.:I tH 
:~: 7l1 BILLREM************************** PEMt SORT BEG INS t CAROL I t·i E 

FF.'.EDJ90 PEM**************************400 FO F.'. f< =1 TO ( t·~-1 > JOE 
410 IF A$= II A TH Et·~ 440 J OHt·~II 

1

420 IF C$<K>>=C$(K+1> THEN 540 MAP 1 
r 

43(1 IF A$= II D TH Et·~ 450 :::UEII 

440 IF C$(K><=Ct(K+l) THEN 540 

450 FOR .J=K TO 1 STEP -1 


A 11460 IF A:t= 11 THH~ 490 

47~] IF C$( J>>=C$ (.J+l ) THEN 540 

4::::0 IF A$= II DII TH Et·~ 500 

4·::;i~71 IF C$(J><=C$ (J+1> THEN 540 


'._:;1_IE500 T$=C$ ( J> 
MAF.: 1 r 1 

5 10 C:t(J)=C$(J+1) 
JO Ht·~52~] C$ (.J+1 ) =T$ 
JOE530 t·~E :=< T J 
FF.'. ED540 t·i E>::T K 
CAPOLit·~E550 REMtttttttttttttttttttttttttt 
f:IL L560 REMt SORT ENDS t 

570 REM**************************5:::(1 FOF.'. L=1 TO N 

59(1 PF.:ItH C:t <L> 

6t10 t·~E>=:T L 

610 PF.: I tH : F'R I tH II t·K!F.:MAL TEF.:M I t·~AT I Ot·~ 11 

nm 
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HY-Q 1000 series: Letter qualit)) intelligent printers 
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(: commodore 

PROUDLY ANNOUNCES OUR NEECO 
"Your complete source NEW ONE YEAR WARRANTY 
for all CBM Hardware ON ALL CBM COMPUTERS ! and Software Products" 

The 8032 CBM Computer is now available! 	 CBM™ 8000 SERIES BUSINESS COMPUTERS 
The new Commodore 8000 se r ies compute rs o ffer a w ide screen 
display to show you up to 80-character l ines o f 1nformat1on. Text 
editing and report formatting are faster and easier with the new 
wide-screen display The 8000 series also provides a resident 
Operating System with expanded funct ional capab1 l1ties. You 
can use BASIC on the 8000 computers in both interactive and 
p rogram modes. with expanded commands and functions for 
arithmetic . edi ting . and disk file management The CBM 8000 
series computers are ideally suited for th e computing needs o f 
the business marketplace . 

CBM™ 8050 DUAL DRIVE FLOPPY DISK 
T he C BM 8050 Dual Drive Floppy Disk is an enhanced versio n of 
the intelligent CBM 2040 Disk D r ive. T he CBM 8050 has all o f the 
features of the CBM 2040 . and provides more powerfu l software 
capabilities . as well as nearly one megabyte of onl1ne storage 
capacity The CBM 8050 supplies re lative record files and 
automatic diskette in1 t1al1zat1on It can copy all the fries from one 
diskette to anott>er without copying unused space The CBM 
8050 als o offers improved error recovery and the abil i ty to 
append to sequential fries . 
HARDWARE SPECIFICATIONS FIRMWARE 
Dual Drives DOS version 2.1 
Two microprocesso rs Sequential file manipulation 
974K Bytes storage on two Sequential user files 

5.25 " diskettes (single sided) Relative record fil es 
Tracks 70 Append to 5equent ial files 
Sectors 17-21 Improved error recovery 
Soft sector format Automatic diskette initialization 
IEEE-488 in terface Automat ic directory search 
Combinat ion power (green) and Command parser for syn tax 

error (red) 1n d1 cator lights validation 
Drive Ac tivity in dicator lights Program load and save 
Disk Operati ng System Fi rmware 

(12K ROM) 
Disk Buffer (4K RAM) 

CBM PRODUCT DESCRIPTION PRICE 	 CBM PRODUCT DESCRIPTION PRICE 

4008N BK RAM-Graphics Keyboar0-40 col S 795 00 2040 Dual Floppy·343K·DOS 1 0 $1295.00 
4016N 16KN RAM·Graph1~ Keyboard-40 col S 995 00 4040 Dual Floppy·343K·OOS 2 0 51295.00 
40168 16K RAM-Business Keyb0ard·40 col S 995 00 6050 Dual Floppy·974K·OOS 2 0 51695.00 
4032N 32K RAM-Graphics Keyb0ar0·40 col S1295 00 C2N Cassene E•lernal Casseue Onve 5 95 00 
40328 32K RAM-Business Keyboar0-40 col 5129500 CBM 10 IEEE CBM 10 1s1 IEEE Peripheral S 39.95 
8016 16K RAM·80 Col -4 1 0 S $1495.00 IEEE 10 IEEE CBM 10 2nd IEEE Pe11pheral S 49 95 
8032 32K RAM-80 Col.-4 1 OIS 51795.00 8010 IEEE 300 Baud Modem S 395.00 
2023 F11c1ion Feed Prinler S 695 00 2 0 DOS DOS Upgrade lor 2040 S 50.00 
2022 Trac101 Feed Pnnle1 S 795 00 4 0 0 /S 0 /S Upgraoe lor 40 Column S 100.00 

•As1ensks 1nd1ca1e !all delivery-all olhors are Immediately available 

SPECIAL OFFER ON CBM COMPATIBLE BUSINESS SOFTWARE! 
Purchasing software has always been difficult due to the " you buy it - you own it" attitude of most 
vendors. We at NEE CO , recogn ize this problem and can now, on all of the Software Packages listed, offer 
a full 30 day refund policy to NEECO's customers. Now you can purchase w ith confidence. Buy it-try it; 
if the program package is not suitable for any reason , send it back lo us within 30 days and we will re fund 
the full purchase price-less shipping charges! 

SOFTWARE APPL ICA TI ON REQUIRES AUTH OR AVAILABILIT Y PRI CE 
Word Pro I Word Process·ng SK t- cassett e Pro fessional Sol1ware Immediate s 29 95 
Word Pro II tOK ~ 2040 99.95 
Word Pro Ill Plus 32K + 2040 395.00 
Word Pro IV Plus 8032 + 2040/8050 595 00 
BPI ln1egra1ed G/L Bus mess 32K/8032 2040 BPI 36000 
BPI Inven lo ry T BA 
BPI Pay roll 
BPI Enhanced AIR 
CMS G/L CM S So l1ware 295 00 
CMS AIR 195 00 
CMS AIP 195 00 
CMS Customer Mail List 19500 
CMS Payroll 35000 
Oatasource 1 A ll Business 32K /8032 ~ 2050/8050 8MB Aug ust/Sep1 295 00 

·wordprocessmg Software requires outpul prin ler' We recommend the NEC Spmwr11er (S2995) tor letter quality 
"PET is a registered trademark ol Commodore Bus iness Machines Small Keyboard PETS requir e a RO M Retrofit Kit 

Mult1·Clus ter 1s available 1n Canada lrom BMB Compu Science. P 0 BOX 121 . Miiton. Ontario L9T2Y3 
AU prices and spec1f1cat1ons arc sub1ect 10 change without notice 

NEECO NEWENGLANDELECTRONICSCO.,INC. (617) 449-1760 
"NEW ENGLAND"s Largest 

• 
679 HIGHLAND AVE. ,, MASTERCHARGE OR VISA ACCEPTED 

Computer Showroom TELEX NUMBER 951021 . NEECO 
NEEDHAM, MA 02194 MON-FRI, 9:00-5:30 

http:51795.00
http:51695.00
http:51295.00
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NEECO announces the MIPLOT Plotter from WATANABE 
MIPLOT WX4671 

• 26 cm X 36 cm Plotting area 
• .1 mm Addressing Resolution 
• Full ASCII in any of 15 different 

character sizes 
• Uses standard felt tip pens 

,__,_c_ode_ IASCl l) Name__,l_______Fu_nc_11o_n -----­-< 
,__o_-+­D_RA_ w____D_••_w_a uriugt\1 hne 10 1he POtn t woc1!1ott ov ab:solutu coo,d1natt11 

~ 1----+­RE L ATIVE DRAW Draw a stra~~t l ine to the po1n1 s.oec1f1l'd bV 1clalive coo1d1N1CS 

e M MOVE Move w1tn pen uo 10 me POlnl si:>ec1f 1ed by absol1o1 te coordinates. 

E A RE L ATIVE M OVE M ove w i th pen uo 10 the point soec1f1ed by rela tive coordina1ei 
8 L LINE TYPE Specify sol id or oro li;en line. 
0 
¥ a 
> 

t-----t-Ll_NE_ SCALE Specify 1he p11ch of a brolten lint! 10 1 ­ 12 7mml 

x 
>----­

H 

'--=--:-­ s 
e~ -ee o 
2E P 
uo ~ 

u N 

AXIS Draw X o r Y coordina1c a-.;1s 

HOME Retu rn to tho origin whh the pen uo 

ALPHA SCALE Spt>c1fvcharacw s1le (1to16 times IJ.mc 0 7mm ll 04mm-I -­

ALPHA ROT ATE Specify character orien1a1ion !Four d1roc t1onsl 

PAINT Draw ASCII code cnaracters 

M ARK Draw ma1k eenterOO on the pen oos111on 15110: lundsl 

$1250.00* 
·includes interface to CBM, Atari "', Apple, or 

TRS•Bo•·. Please specify. 

Please CALL or WRITE for 
specifications and information. 

Atari is a registered trademark 
..TRS• BO is a registered trademark of Tandy Corp. 

ORIGINAL BK PET 2001 * OWNERS TAKE NOTE! 
The following peripherals and accessories are IN STOCK AT NEECO: 

1. AXIOM PRINTER • Complete PET graphics 
• Plug compatible 
• Electrostatic paper 
• 40 or 80 columns 

$299.00 

2. 16 or 24K EXPANDAMEM 
• Plug compatible 

INTERNAL MEMORY 
EXPANSION UNIT 

• Dynamic low heat memory 
• Proven reliability 

16K • 5299.00 
24K • 5379.00 

e No adaptor needed 

-------------------------------­3. FULL SIZE KEYBOARD 

• Complete PET graphics 
,,,,, ~ ,~ .. ·~ ' 
'''' '''!"fl! 1:,, 
rttr!e ci~~;i ~t1z 

s:!,te! <»" t ' ' '' 
,,, l'e :i•'!f 

• Separate keypad 
• Plug compatible 
• With cover 

S99.95 

'BK-2001 with origi nal keyboard and bu ilt -in cassette 

NEECO (617) 449-1760 NEWENGLANDELECTRONICSCO.,INC. 
·"NEW ENGLAND"s Largest 

• 
679 HIGHLAND AVE. ., MASTERCHARGE OR VISA ACCEPTED 

Computer Showroom TELEX NUMBER 951021 , NEECO 
NEEDHAM, MA 02194 MON-FRI. 9:00-5:30. E.S.T. 
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Program
Compactor 
Edward H. Carlson 
Okemos Ml 
There are two evils that sneak up on you as your 
programs attain moderate length. The programs 
begin to take up too much space in memory, and 
they become increasingly obtuse. These evils com­
bine in positive feedback . Increased internal 
documentation by REMark statements is a partial 
antidote to program complexity but this, of course, 
compounds the problem of fitting the whole glob into 
memory. 

The answer is to have two copies of each pro­
gram: a "working copy " occupying minimum space, 
and a fully documented " archives copy " that may , 

The first 2 bytes of a BASIC line are a 
pointer to the start of the next BASIC line. 

in fact, be too long to be run in your machine. (It 
must be short enough to fit in your memory as 
source code , sans variable tables, of course .) 

But consider, you say how much finger tap­
ping, eyeball twitching, and obsessive concentration 
it takes to go through a program and remove all the 
REMarks, especially those buried inside lines of 
active code, and most especially those " invisible " 
REM statements like this one: 

120 GOTO 232 :NO " REM" NEEDED HERE 

(In such a statement, the BASIC interpreter 
jumps to another line before passing the colon and so 
does not detect the syntax error caused by the omit­
ted REM.) 

Looky here, I say, repetitive decisions are just 
what the logic machine was invented to perform! 
One needs to write a "program compacting" pro­
gram , and that is just what I have done , showing my 
results in Listing 1. The program was written for use 
with my Ohio Scientific C2-4P , but should work with 
little change in other Microsoft BASIC machines , 
such as the PET. All that needs changing is the 
starting address of the source code , $0300 for OSI 
BASIC, and the numerical values of the tokens, 
which differ in the OSI and PET versions of 
Microsoft BASIC. 

This compactor is a moderately complex pro­
gram in itself. It is put at high line numbers so as to 

be out of the way of any program you are writing . 
When you have a version of your own program that 
needs compacting, first save it to tape, then read in 
the Compactor (from a tape that does not have the 
Test Program in front). Do a "RUN 62000". The 
compacted program will then be POKEd into 
memory, ready to SAVE to tape or to RU . The 
Compactor will still be in memory, but now invisible 
to you and inaccessible to BASIC . 

Listing 1 starts off with a very short T est Pro­
gram that has most of the features that would give 
trouble in a poorly contrived Compactor. Then 
follows the compactor itself. After initializi ng ad­
dresses, etc. , a loop over I is started . Each time 
through, one line is compacted. Line 62036 contains 
the exit from the compacting process. This occurs 
when the line number to be processed is above 9999. 
You may wish to change this, but all my programs 
use only line numbers below 9000. Next, leading 
colons and spaces are removed. I haven't used such 
things in my own code, but it is legal and so I 
include that case in the Compactor Program . 

Following these preliminaries , the program 
enters a loop over K , at line 62050 , which walks 
through a single line. Spaces are remov d , and the 
line is terminated if a REM, STOP, R ETURN , or 
GOTO is encountered. The compacted li ne is stored 
in an array called L(I). This is an arti fact left over 
from the program construction period. Before allowing 
my infant program to actually POKE into tender 
source code memory , I had it make a string a nd 
print it. Upon reaching voting age, the string became 
the L array . 

During all this , it is necessary to keep a sha rp 
eye out for quotation marks, as you do not want to 
alter any of the text inside them . Line 62080 detects 
opening quotes and jumps to a routine to march 
along looking for the closing quotes so tha t control 
can be returned to the main loop. If a colon or a null 
is fo und before the closing quotation marks, the 
statement or line has terminated and anal ys is of the 
next is begun. 

Every Microsoft BASIC line ends in a null. 
Detection of a null character sends control to the top 
of the "I" loop. The next command sends control to 
the subroutine at 62600 where the compac ted line is 
POKEd into memory. Some tricky address changing 
is needed here. The first 2 bytes of a BASIC line are 
a pointer to the start of the next BASIC line . This 
chain of pointers must remain intact during inter­
pretation of any part of the Compactor tha t would do 
a line number search . Such a search would start at 
the first line of the program to be compacted, even 
though the code being interpreted is all above line 
number 62000. So lines 62601 and 2 pick up the 
starting address of the code that is next to be com­
pacted in POKEs it into the first two bytes of the 
newly compacted line. 



DYNACOMP 

Quality software for+: 

ATARI TRS-80 (Level II)* 
PET NORTH STAR 
APPLE II Plus CP/M 8" Disk 

GAMES, SIMULATIONS, EDUCATION and 

MISCELLANEOUS 


8RJOC,;E 1.0 (Avalll.bk for an corap•lrn) Pritt: $1 7.95 C-ucltll .M Obkctlt 
All tl-..:f-•1' •cJNOft Df 1t:o-1 ~ ol cud sa=a- TI:npras:a:n botll BIDSlld Pt.A Y5 raba aiatnlCl ord;ipl.itllll r bidp 
Drpendfc,, cm tk~rwi. toU< t"Oa:;ovtn opponc:eu • ill alba pbrt.hcorrc:w-oR cs.-rmK.. lf~ xt too tlsfl. lbcrompu«r ~ 
~'°"'.-rr.al H I OCE 1.0pvnda~~I fCl'.:l•uced.,bfa:ludillu~lanW!.floolfo. lJrc 
bodp(MM(T. 

HEARTS 1~ fA nllabk for all compa~) Prier. 114..'5 c.1..ut" /1 11,,., Dbbftt 
Aau..1u11 1 ~f:ldm.-.a~on-orta.. ~ea111.....,... Hc::vi.a atnd-..-N ..- aa •tlldlthc~kW11a 
llh ... , hu.rl!IW lk qwm ol ·~ n.1 ...... 1--0R011rvia ~·!la ur ar?Nd wwl 11.ard~ ~ wwqio 

STUD POK.ER CATARI onlr ) Pritt: s11 .t5C.....~/1U .t5 Dbl:cur 
llt.llhtl'Wti......c.JU'lblin'1ca.rd.....,.. Tlw~outc4ah1~""1b-• a uacaM,.outa.Jl.bcMmpulalbclat1 • hatJV1o1-. llllC 
rom~t1'~-dwM&..i,....U;,twu1hc~ H-er,u-cs:imatoturht AhollldYda111 a ft>.cc:atd4n• ;iola~P""K· 
110· prUIJar.. nu PK•qr w'iD tU oa . 16( ATA.ltl . CokJr, 17'1phia., -1111. 

POXER PARTY tAnllabk ror all compulrn) Prkt: 517.M c..ttse!SlUS Oilkr11t 
POKE.It PAJ.TY h adt-1• pot.n uav.!Wont.scd G11lllr~. POKER. bJ OP-Ud JKobf. nh b lbc_.,rom:prdlmai•r ·~ 
10...ta.blit too ~tn1. ~ •di rd toThor PW!r c-.. of,....,..,., .and'" Cll!oc:r {,._,pu.tCO") .,ti~ EKll of U.C.C P.JW1 
~-1.lwm)lw • liiHD1"!1t'Cl"IOn&liCJilllthcf-of 1 "~l~lo~hffCKfcNd".lldc:rP'inMD"f. Pfa..""lu: • llltlll"OKE•PAJ1. 
rY t.fl'ltt pq: 10 11191 D~r pmc laluPt! AJ'Pc Cuxtlc and dnl cllc •erW:la1 rcqllllc • J! It tor lup:rt A.,P. II. 

\ ' Al.DEZ( A.._ll•bll- for all umputrn) Prim Sl'-fSC~IU\ 11 .95 CM&Uur 
A ~lc>ll d 111pn1Mln tu1 "1p t0oll t11 U. l"nntr "'~1111.iaioi S<Nl>d aad Veldu N.t.nowi.. l1w PfVPMl.....,. .. Ulmohc "6X"' fh,. 

lllftll16CW~u.d~1pb1un.llllGJrUtAi.llop1~alld1UUlfl.lllntu CUr1,.o.ro-11rourw1Janwp~&lldiata1 1t.1J 
ric , ""' t.1&ad6td 1uaWW rur be •wd f0t •flt~). 

FLIG HT SIMULATOR (A•allabl~ for all rornpa ltn) Pritt: Sl7.9S c:a-ttUSll .95 DbUtit 
A rcaluilC aod CUnw\'C m&1km.atial ll1111J&1.l!MI of 111.c-off. llilht ud laadm1. l'bc Pf1>V&m llu.li.il"ll aaodyiwnk cq!Wiotui ud l!lc: 
dw.a.nulia of • 1ul &irfod. You an p;a.ctK::r iiu.tnmlm! A:>Pfoa:bei uld r.1.•1p!ioa 11Jo111t racbalt ud com~1 htaidi.nss. ~-• 
111:hmcnl nra can Wo pnform klopoi. half-rdli and lllBilu ~oba!~ ~ns. 

CRIBBAGE l .O fTRS40 oat1) Pritt: Sl'.'5 c:-.ruu ·1 11.95 Dblt-ttr 
Thn ti 1 •tll-drw~ Ind •lnl) oeottr.S1..o .aandtd U1!.!0flo f 1hcc.4Jl1CC1ICPl"C. cr1bbt.•t. II 11.uu~m1 Pfotfalll f0ttbtmb­
tMo1t pla)a l&wtl,!ll o l 1 • Ofl,11) ~I U •cll u 1bc bralatin -~11110 lnlll tbr p!M. in panlculat the ICll:Wit11 .nd Jall')fl. nw 
i.&1.W..1J cnbti.it otOrt ~rt """4i11\1&111 .,....1111 tllc lop of l.IM Cnpl.t) h1h1:an1 tlle ni-«1"1 papftkt a~llit>o). • kh Ille auh 
i.tla<ot• 1111dotr1M•lb . ind .alio unounca 111.1 peoo.u 11"111 1hr Uadihonal pfU1tonf'k (C)lll""'" a11t1111Uit la.ll1 tc0r n 

Clt f~ MA~IER (Norlb Siar aadTRs.IO onl)') Prkr: Slt.HC--1t.r/ SlJ,95 Dbkrtlt 
11111 rompk1r • IMI •ct) pO•nfW pro1r&111 prouda n~c k\ch of ptay. 11 in.":luda Ctitlio.1 , C'll ~ upiura ud thc promotlOllo of 
pe.•ni.. A.ddilionall t . tlle boitrd may br pr cwt befort the •1.1.11 of pi.,, pmninin111ltn.am111.61iclo. or ·•tioolF. •• pb)'I . Te> ~imm: Utt\I · 
11011 •Pftd. tl:w: pro1am b •1l1trn in aunnhlr lan1wi1c {bySOfTWARE SPEOALISTSofc.aJifornlri ). f11U &Jtpaia 1t.1ttmplo)'fli la 
1hc TRS-IO •crnon . IL!ld l • o • idll'll of alptwmna ic dUph) .uc pro•idtd to aci:ommodau SOl'th 51.u 11.wn.. 

STARTREK 3.1 (AuJlabl' for all c:ompultn) Price: S 9.95Cuacttr/ Sll.95 Dbkrur 
Thh It the daiUf St1111r.l •lmvl.ltlon, bul -ft• KYcral 11.f'" l u 1111cs. fOI' c:umpk. 1hc t.: lin,soru now dloot • I the Ea1nprix •1tbou1 
• 11 11Jn1 • lrilc L11o11 1H.i:•fo1 1wbua h1othaqndi'M11. The klit11on1&ho1.1tu• wi11lbol.1lli1l11 andhu...,mni.cr1 &nd~-c • llH 
lhcM ~ I l'ht llti.aa1loon~1 h«tk •hctl11\.r E111rrpri.w l•bnk1N b) 1hrttM1~yc11UK11and 1 11u t1Mc S .O.S. h rcno td! The Klin1on11n 

'~"' 

SPACE TILT lApplr 011ly) Prkc : SI0.'5 CUMtw111•.'5 DWr.rnr 
Uw lhc 111nc r-ddlu to uli tllor r.llnfol •lk TV ICf n'll 10 "1011'" ab&IJ ln10 1 llok l11 1llor tarcn. Sovnd ..im~~ Sot •llm Ille tlOk 1n1 
unalln 1.11d 1noall.n l A bvllt.(o. lil"n IJJo;.>1JCIU10 mcu111 r yow 1kW ~ ottln111111Ut lubll·foraun, AnlOll 11111t. 

GAM£S PACK I (An.Hable for all compulcq) Prkr: st.ts c:a.rtt...!Sll.M bbkrur 
CAMES PAO: I ~QI •lie du1k aimpiltf P1M1o of 8LACt.:JACK, LUNAR LANDER, CRAPS. HO RSEAACE.. SWITOI IL!ld 
lllOl't. Tbnoe '""" ~•c bft'Q combhied in10 - tu~ s:RIJ"MI fllf Q.K ill Jo.dl121. Tbcy .,, Uidmli!\:aDy llC'CUKd ir, • COCl'O'Cllim1-·· 

CAMF.S PA C k II (Avallabk for all c:oinpat«J> Pritt: ff." Cnarttt l SIJ.9' Dbkcnr 
0 AM D f'AC"l II lftcl...ot:t. llw · - C•AZl ElCHn, IOTIO, ACEY·DVCEY, LffE. V.' UMPUS alld c-hcf1. A.i whh UAMt:S 
PACI.: I, all lie prnn i re kModld •1 _. prOSftnl •nd .,, u\lrd from 1 111e1111 

\t,1\p pt) 11 ti Of_, l'C' pt~_tll:I •hon! JOY CUI but 1 DY'NACO~P coD11c0011 lor 1...i 19.9'! 

NOMINOESJ IGSAW (ATARJ udTRS..aOoal7) Prkc: Sl6.'5C:-Ctr tn0.'5 l>Wlrltr 
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the IMC"' M nt11 loc.:ll>ll • .UUIC _,_ 1'111 btt>'cnlll&llt dtdla:cd. Sc:ont11~bun:00 lbc"DW!lbn"of l \oftselt:q111tr:duld 1bcOd· 
r.n1llJ of ~ boud Kf ·llP 

MOVI NG MAU (Appit only) l"ricr. SIO." c-ttr/ SU.'5 Dilkcltr 
MOYINC \tAlt flllf'lo11 ttlc ltJfta PMidln •~dam• pud from one uck of' 1 1n&tt 10 tbt IMMI. w-nn, lbc mann O,.umall1 
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I LA C k HOLE (Appk 011ly) rm: 11 4..'5 C.-ttr/ Sll.95 Dbkrllt 
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'OOJIJ 11..oe.t • lllt ~q pr~. klin-...rd •~kill Mid Llircr ~dloli:i.alll d,illancucs-

CRYSTAlS (AT ARI oaly) Pritt: S 9.95 c-ri1r tSU.tS ~rn. 
A~ al IOI• 11fldoel1 :ito.il'Cft l1i.:.a.:r11.1111pllon'"""''' ~·uh'°"'" •hid•.,) at Ilic ~un.iuc blilll ~ 
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NORTH ST AR SOFTWARE EXCHASGE (N'SSEJ LIBRARY Pritt St .tS D!Mcuc 
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Availability 

0 , NAC'OM" wll • lllc k '"'""""' • ICll C'Olllllicfc ~.11- CO.laud.al riraTC':l~IAltlOll1 &1'd u.aonplct U•ku ...fw• tM IP«lflcd, IA 
P'01'111tt •1ll••• •Ullln tt11:p10911111-.i«y~ IATAkl 1rq-.irn!••l. E.tccpr w bc:ft-td , proer .... .,.c1..11.lll'tCM ArA•.1.l'n. 
TRS IOILl'\d llJ uJ AM"lc IA""'°°n1uucuc&M otn•n 1~ u •di•• Norlh Slu 11alk:dctiUi1 l44vblcdnn.111 com p1.11bMld1tl "1t . Addi · 
llOllaU,, _, l"Olf*"ll f'.111 br oOll!fttd Oii lllL!ldatd 11aM rannai1rCP/ M11opo, dith for J)llC!IU llMlll/.lll ~ 'l llASIC. 

BUSINESS and UTILITIES 

MAIL UST II (Apple dd Nar111 Stat db.Ulla o•lyJ P'ria:: Sl4.'5 
Tllu-..n7 -ft.i1ia1nl propai. ..O- lflChidn flll tlph9)1f\k&lld 1)9(odc lllt'tl., .. • dlu fiklWlsJ!ll f.ltl1onuabr1rtt""'tdbfwn • 
.S.,flniid"'°' .dimtWolllll'or%ipCOOc 11wpri.i-lorthliaJ!o--11he11M10flUA4MC,Jttlcldlu11.lbJI• r..dlOhiflllf.lllllOl r t11ou 
1"'9 I UJO n111\in 1-.i&sk de.Mii, Non• Sla.1 Of ASoPk DOS J .l : _ , llCJO • 111'1 dooatllr On1111 "'°'111 5111 or 1,.l'f'k DOS J H' 

FORM L£TT£R SYSTEM (FLS) (Appk ud Nord1 Siu dblr.rll~ o•lt) Plitt: SI 7.95 
fl.511!111.Jbl~I0__.11Ciadi•iolMll)ld4/&M'ldf-Vtltn.. llwlllll'UUIC111'1ct41/ftlriklL!ld lqll.l'&td)~lbc lfl • 
ltt. fl.Swill ttlftl prinl fonn lcuc• '™"" ........ addrru. FU .. comipktcl, tolftPILblc • itJI MAIL UST II, • hOcti lnllt be olftl"' 

........... '°"' ..sdrcu """­
fl..S IL!ld MA.IL UST II arr ..all&blc u • ~bwwd pacU,t ror JJ1 • .,. 

TEXT EDITOR I (l..clltr Wrtta• P'rl«: Sl4.t5 c.-ta.-'1Jl.'5 O.U.ruc 
AafU)MI ll W, UN~ .,._1 '4il(lr • !Udl prO"OWn •-Wt ..... • \d!IH &lld ti•.............. ~. Dot 1utnlllork0dicd, 
wll td fllf ~- kt1m Ml k quttc ~ ol AAtldba ~II WJtJ >*•A,...blc IOI' a.ti «*"9kfl. 

PERSONAL flNANCESYSTEM (ATARI oaly} rntt: DUSDlakroc 
P'~k • Wll)rllkt.-onnwd •,,U.~flllOPIOf'... dDllJMIOMIO<&aal•ull-plf,,_pa_.,n...aoo.rnh•ll 
ladtidc I XJ0 ltMJA:CkM OPKMJ': !UC flCCftt; Jlt opc-.1 Vin <Olkt. 4-. 1rtftir.9' It) ...... ndr Of P9lft! ...... pnllltbl,1 of 
rrporu:mec•boo• ..auaq: 1lu .,..- p6oaJq W morr. Abo prorio:kt01 ltw4Uriu11 ATAAI OOS l. 

flNDfT (N'ordt SW 0 ..7) Prin : Slt.'5 
1liil it a Unr_._ protfai. .-Wca--W~ accaMM.lt) \~ord:I of IJll'n: IJPft: PEr--1 (q: toe r.MK)..C-· 
DAI tq: ~I ad blaftllO'& Cq : ~ wtidn. tKVfd •'ttvnu. de). I• addlltc. lO l lJW'Clftl wuna. lllnc •r tvtW.17. U· 
._...,,&ad~ IC&1rM bllw pa-.l r«•dt Md~~ for lllr---W1_. 11.JfrfrN."C tuttd.I 
an111Cn1Md~ 1 -.M l~or-,~-ufafldqt...oardll't'r l~ 

OflLE (NonJi Star oal7) Pritt: llt.95 
n.hhud'JPl'Oll'....,.,.~Slu-10....W. 1 ~datl~•tllllllnudprop-•llwuac• oftlbliJ • Wdli.. 
~~Of'1L£lat:a171owt_..,Md-..l1 . • ..,.,,,_ditl110ptOW!dccfr.dcmloalWtiolCJlfde#rdrlkla'pro­

"-· 
COMPARE(NorUStaroaly) Prkr: Sl1.t5 

COMrA.ll • I ..PcliU «iill7 iot'l• .r• pacUtc •9i0~1-0 IASIC~ w:ddio~ttlJIC Ne li.raorn1cpnopMUla 
byws.t.bck:aiU1 Ml-oflllr•ll9buof~&.a.IL!ldtlwlloc-W..• •~ ·-anoo.iailuddif'fn-oa:ur . COMPA•E 
pmUDdlc 1-tct IOCUBM •cniom of~ tot'l•-vc 1.t"Crlr7 • 11im urdwmon cs~. ud &odeattJidaW') lllrdlaqa ~ Ou:J. ......_. 

COMPRESS CNonll SW oalfl """ SIUS 
COMPJ.E;Sll 1 W.,S.:-4'UlllCaill711fotf .. •Udl r-alS~"PKftand~)I AfMul 1U1-./r9MMllc1•5l&r 
IASIC "°''-· 1'\c-tt Ne 11,._....t oet lllM If • baM, Ulu pcrmmlq ~twp prep- to be ~nard ..._ -'t • 
....a.-ola.pW.Cf'-,. Nr<4111pt..-.ol»'4~•11~1~·t0. 

GRA.flX <TRS-aoo91f> Prltl: S-U.'5ca.rnt/116.'5 r:Mabt1c: 
nil tlaiqw Pfoer-.u.r-111111 IO tuUt CH&IC"""'°cllt""" ,,_ .... -..,.bovll. r1t11 ...... .. )'Oaf,.,,,.ui111lk pvp-"• P · 
iauhc mnor m.uoil. (Mer I.be f\ptc u &Ad.!: , It n ~ a:paded IO )'OW 8.UIC PICl'l'ILlll IU . llrial >'lrimbk. Dr-1• • .....,.. 
PY fmx" . all ii H.I ud LMll prim ii,,_ )OW ..... •lial Pl.INT Hll nu ii . Yft'Y CUY ••., lO cru:c ud .... , p aptlia. 

TIDY (TRS-IOoaJr) Prin: SID.t5c-t1cJJl4.'5£MalrtCc' 
Tl.DY' it M -blr ia..SliiAt' protJ.. • bidl ._, ,_ wi 1-ba Uc ltQa lo ,_ I.ASIC P'otf-. TIDY .:.01--a"""" 
MtttMrftpocaaodlEM&ll lllUGMMa.. llMttM&ll ~ ·~~ &A.SiCrrop1111 • Wii:h.alntldlk»IMftllOr)'"*' ...tc:utWln 
ll&AifluadJ fuur . OecwkMdrd. TIDY taMMulft~)Oll-)9Dtd all)H,.brr of BASIC prop.- '"tdloul U..tA,141•"-I 
TIDYI 

STATISTICS and ENGINEERING 

DATA SMOOTHER (Nol nallabk for AT ARJ) Pritt: S1'-9SC-ur-'111.t5 OC.U1ec­
Thi1 ~d.t.t1~prosrunma11Mllvd1o raPd~;kriYl;ucl..Jl•fnmwknl lrom-1blllmu 1tt0mll~Ul.l • llktl
• t tqll&Dp 1(1M'td . llM t0nw11 t fnhutt choift kl Oitt.rft Md raii,t otr~ . 1.1 •cllu WllOOlhrd r1tt.1 ud IKOlld dinhdwcuk\ll&lloe. 
Aho ladudtd h autonwk ploC1Ui1 ol Che 111.,..,1 ~ and 1#000thtd tbodh, 

FOURIER ANALYZER (A.-all•bk for all compu11n) Pritt: Sl4.95C-Ur / SJl.t5 DkktUt 
UM ttiI. protJ- 10 fUlllllM: Ll'lf lrtqwncy "'*11'1 of IAltdtfJ ltlU91kHI al11Mk. 'flM l!IOJl'Ull ftalu.1n111I0111a.1k K61lnflL!ld p&ot1Ui, of 
1/KllJNt .Uta~ rcwlu. PfwtlUl~tlo111iftdi.dt1hcu..i,,11ofCOfllplk11tdpa.11n11• l•N<hfldd.I1.1 d«tuia.a.~ 
11011161Wh&lnn.t. 

TFA (framftr Fanclloa AnaJtttr) PriR: Slt.95 C-llc/ Sll.95 DIA.tUr 
Th11h 1 •pn:itl1e1lt•uc p11d..,c • lucti ma) bt wcd lO t>'tlwi1r the u1.111fn fllllCllORI oft )'MC'SU wch 1.1 hi-fi1111plil\cnand m1a1by 
c.uminh11 11'1ci1 rctpollM 10 pWMd 1nJN11. TFA 11 1 najOI' ll!Od!f.aUon of FOUR IER A1'1ALYZER and cvntllm u cqinrm111 ­
01Mll1 td d«ibd •mm lot•frcq llCIK)' plot u "'di u date cdi11nt ftal llfCI. W'hctC&l FOURIEa Af'IAI. YZER b dnlped for M uatioaal 
Md K1C11t11'\c: we, TFA It aa n111nttrillt 1oot A~all.lblc fot 1111 COISIP\lltn, 

HARMONIC ANALYZER (A•aJl1blc for all rom palrn) Prkc : s·U .9$C-t11tSll.'5 IHtktUt 
HAAMONIC ANALYZER •-u dnl1Dold ICM 1/K 1i-nnun au.1,.;_, o f rt'?t!Hlu •t~tfCMIM. r u 11Un lndlldr da1• nlc l fllCl'ltio11. 
tdill111 Mil tlO! l,lf/ mrk\al u ••u... d.t.1.1 ..d ~UI pklll..... °"' P'l'tk\IWIJ ~ fkWI) Ii 1ll.•tdwt•rt11• del• rWtd l'IO( br 
C'QllODJ IJ»(td CM it Older . The llfll!MI d&U h IOl!ldud • Nbk \fl!IM l•1t1pol1llOll U 111Cd IOtl H IC lhc d1\l rllc1rq lllud bytflc Ff"T 
lltori11l111. 

FOU• IE• At4ALYZE•. TP'A Ad HAa.MONIC AMAlYZf• ~, bc pwdw.lcd l(lfnhct lot . combtMli ll"'ln' ol SM.9' 11h1tt Cl• 
""11nl t nd Ue tS (llh flll' iilih un 1. 

REGRESSION I (A.-aHabk foraJIC'Omp•Let1 ) Prk-r: S".95c:a.rur/ W .t5Dttltt1C 
REGl.ESS IONJ11a11nlqwUld~rwu..uk~~ie..1 i.q11Ua "pol,__i..l.. cur~ru11t11:iropu.. fc:M.tUnl.. 
ct..dc ,_,,, lli&h kNik'J: u 1vior:11a1Jc dri:rflll' dctmrriMtion ~: 1.11 Pittui"r Wnaai: llhrary of nm111 r~ data tdllill.1: 
.UIDINl!k dau a.o.d not\ r plot1bi.: a uw.tkal ll'L&lrit lq: pudud lkrialJofi, con~ ~lkknl. ~I al!d 1'11.\lft> lllOrC. h1 lddi­l-. l'lrW r1u ma1bttriftlwhJIOvt1~ 1JIC data. IEClR.f.UIOl'l I bMl.LINJ' tbccurocnlOftt prt1p1,S11oin at1) U.li~1 JoOn• 
• -arclartar, . 

REGRESSION II (PARAm) (A•allabk for all tomp•ltr1) Prlts: Slt.95 C-.1a..1S2J.95 DW:.rUt 
PAlAfll II dnilMd 10 lludk ttlotir ea... I• dkJio tJw p.tllftdtl~ u c b1111f1Sded (JOu•blJ -lltwaitJI i. U. llitiftt fllllfUCM. Thc 
um imp1, I~ tk fvaa-.1 fora,~ t!W: iwamctcn IA(I). A(l>,rtc , .. -•note ttA.SIC ~lion• .Dill.a lat 
rnia.lu .., N ....alpii.l&l.itd '1111pkltl..Su ...Uh R. fiCllf$.S ION 1 Ut11 REOl:ES!SOf'/ I l 11t ~-'a.I flt~, uct PAJ.Af'IT lorU­
c-pliul: IJd flillld~ . 

MULTIUNEAR REGRESSION CMLR> (Au11abk for all tompaln1) rrttt: Sl,.'5 c:-cs.r 
SlJ.'5 [Mabur 

MLR il a profn.ll-..lw:rl!wa.1c p11d..1plor~d.alar.ct.1COl'l&.alllt1111-•morc lmatt,~ ..an1~8caidnperfor­
lllllk t.iK ftp'CS- calrid&l.ioo. tlll1 pl'OSI.. &boswondcl l"N110 - llltaftltt}0 llCll' ICC'0 lrfTWU.l l&o.d~f~. l•aiddi­
tma. tJw lftft Illa) iMaTnpl.c the.-..._ bJ~.-at.c.lortJw~•-lfiaWft, llw•tmobrfof>'•ilNa~4al.1""0 
lomittdoN,"711W l •.._t.Wt-J, 

R.ECRllSION I , II ucl MUlTlLINf.AI I EOl.llSK>."'i nap llC purttwcd !Otftbct for i.c.J) (Uutt ~nl cw Ml .H Clhl tt 
dllt tUal 

BASIC SC1ENTlF1C SUBROUTINES, Vol•tat I (Nol a•allable fOf ATARI) 
DYNAC'OMPU lbs rulP"'f4itlrtN• fOflJwlOft •arc • f)Od •• ,.., IU1 MllCSdtru{/k~ ..._,..,r lwUctdld 
l"" tt*'I BYTE/McOn • •Hil Mf>.W~ Ml IYn .......U-. J-r 1"11 T'llar 1abrOW1- M~-. ber.i uxeblircl Kall.... 10 
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Colla.oe 11 : ~1?Mdl . o.i. .... r-1- ....... ~••.n.Dila 


C~ '2. 0Wr;acr'-:M.a!ri:\alld•11a«~ 

coa.n.o. IJ: o..out• '..., t : ......, ~ anonai.... Mrilt'.l 1¥C1to~ 

ata.w * IUI - 1 \1UI pan of uw ............. M llC ~'"" .S..ew....1-., ....._.," . ...... ,,_ OYHACOfo4P' for 
Si t .ts,.... lJC ~ alld M.od..,, 

ROOTS (A•all.abk for aU (Omp•lrn} Pritt st.'5 c....tlt/SU.tS 06tbta. 
I• • ••.,...._ Roon_._.,,. ddct-'- 11 '" "'on of • piot,_..i .....,,.. '"" corlnc-1 ttwrc i. aio-. a. u.. dql'tt 
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Ordering Information 
Al0<~·1 u-t procntr11m~poo1P11"1 •10.- &1 .,_... "-"'*._Jllly.wfll•• ll°'*'"°"' • '-•ctlfftCWfn•tonN1}ori llp11p· illt-,. VISA or Mdrr C...11. llld..S. al •-trrn •cw•. fot ardim °"'.idt- Narlll "-tia e.ti4 10 ' ftlf ~ &o.d ~ 

AM u "° 10 -~ nit price for ••• "°""' o11t• (llM '~ t0ft ...:torN . CPIM. ~-n mAS!Cl 
"T l s-«t dUlcun u c - ~ .U. 00S Of IASIC. 

Deduce 10 '!'• wbtn ordtrin1 3 or mort proarams. 

DYNACOMP, Inc. Dept. E 
1427 Monroe Avenue 

Rochester, New York 14618 • 
2A hour mail order phone: (716)586-7H9 · · · 

Office phont (9AM-5PM EST): (716)442-8960 

• •TAlft. PCT. ,4Pl'llll. flf S-«J, N01f 1U S1Alf.CPl l>'•"'flll.'f • 't'flisrl'Wl trod, _,MdfOl'tr__,.U. 
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Program Compactor 
PETSOFTWARE I APPLE 

1 A=l:REM ••• TEST PROGRAM ••• 
2 REM "RUN 62000" TO COMPACT THE TEST 
PROGRA M 
3 :: C=3:D=4 :REM AAAAA 
4 END:DON'T SEE THIS AFTER COMPACTION 
5 RETURN:NOR THIS 
6 GOTO lllll:NOR THIS 
7 AS= "SEE THIS":REM NOT THIS 
999 STOP 
62000 REM 
62001 REM ••• COMPACTOR ....... 
62002 Rt=M 
ti2003 REM Edward H. Carlson 
t:>2004 REM 3872 Raleigh Dr iue 
62005 REM Okemos Ml 48864 
62006 REM ( 517) 349-1219 
t:i2007 REM 
62010 PRINT:PRINT:PRINT "COMPACT I NG" : 
PRINT:PRINT 
t:i2015 DIM LC80 ) :A=3•256:AP=A+l:AD=A-3 
b2020 FOR I=l TO 9999:A=A+4:REM NEW 
LINE 
02025 IF L<>0 THEN GOSUB 62600 
62035 L=PEEKCA-l )+PEEKCA)•256 :AN=0 
82036 IF L>9999 THEN POKE AP,0:POKE 
AP+l,0:END 
t:i2039 REM REMOVE LEADING COLONS AND SPACES 

DATA HANDLER (Economical) $35 
• Create • Read • Add records 
• View • Write • Delete records 

• • Sort • Merge • Update 
• Pr int • Directory • Mass update file 

· Sort by f1elas ·· fie ld upda l ing of fil e 

ADVANCED DATA HANDLER $50 
• Al l of above mentioned wi th these enhancemen ts 

• More informative menu 
• Sort (ascending or descending) 
• Update (Replace or Modify record) 

PLUS 
SEARCH - Data fi le scanning. collect ion & subfile 

making system 
LABEL - Label making system 

• keyboard or data file 
ADD - Data file field summat ion system 

(1 6.8 value size) 

EASY TO USE - MENU BASED - MODIFIABLE 
Incl udes floppy disk, documen tation, example 
applications. Exce llent for home, office, and profes· 
sional uses! 

Business Computer Services Co. 

9020 Eby 


Overland Park, KS 66212 


PET 1s a reg1s1erea trademark ol Commodore Business Machmes Inc 
APPLE 1s a rcg1sterea Hadernark at Apple Coniputer Inc 

t:>2040 H=A+l:B=PEEKCAl:IF CB=32)0RCB=S8) THEN 62040 
62050 A=A-l:FOR K=l TO 255:A=A+l:B=PEEKCA) 
62060 IF B=0 THEN NEXT I 
62065 IF B=l42 THEN GOTO 62100 
t:i2068 IF CB=128)0R(B=l43)0RCB=l41) THEN LCAN)=B:AN=AN+ l:GOTO 62100 
b2070 IF B=58 THEN GOTO 62400 
b2072 REM STORE CHAR. FOR COMPACT LWE 
82073 IF B< >32 THEN LCANl=B:AN=AN+l 
b2075 IF B=136 THEN GOTO 62200 
62080 IF 8 =34 THEN GOTO 62300 
b2090 NEXT K:STOP 
b21~0 FOR K= l TO 255:A=A+l:B=PEEKCA) :REM LOOKING FOR LINE END 
62110 IF B=0 THEN NEXT I 
t::i2120 NEXT K 
62200 FOR K=l TO 255 :A=A+l:B=PEEKCA):REM FOUND "GOTO" 
t:i2210 IF B=0 THEN NE XT I 
b2215 IF B=32 THEN A=A+l:B=PEEKtAl : GOl.062210 
62220 IF B=58 THEN GOTO 62100 
62225 LCAN)=B:AN=AN+l:NEXT K 
S2300 FOR K=l TO 2S5 : A=A+l :B=PEEKCAJ: REM FOUND " CHAR. 
S2320 IF B=34 THEN L CANJ=B:AN =AN +l:GOTO 62090 
62325 IF 8=0 THEN NEXT I 
b232? IF B=SB THEN 62400 
b2330 LCANJ=B:AN=AN+l:NEXl K 

b2400 A=A+l:B=PEEKC Al:I F tB=32lOR CB=58 J TH~N 62400 :R~M FOUND 
62410 IF B=0 THEN NE XT I 
82420 IF B= 142 TH~N GOTO 6 2 100 



43 April. 1981 Issue 11. COMPUTE! 

CALC is a p rogram cl.-wlopmen t tool for :\ s;t·mhly I anguage programmers that take. advan tage of thl' BA. IC ROM routines 
.1 lrl'ad~· in thl' Co mmndon· & APP LE II mach ine>. \\' ith CALC, ~·ou program in a"l'mhk-r as bt'fo re, o nly with an addi tio nal se t of 
' im ple ommmd> rl'qu iring no kno wl .:dgt· of thl' intl'rnal wo rk ings of B:\ IC, float ing poi nt hit fo rmat, t•tc., which allow you to 
perform an~· ari thml'tical o pl'ra tion that BAS IC can perform. Fu rtht: 1111o rl', CALC proviclt·' l'asy accl''s to tlw contl'n ts and addresses 
of variables ddlnt·d b_v a l:l r\ SIC progra m . Thus it ht•t'Olllt'> simple to perfo1111 Cl' rt ain hig hly time consuming (in B.!\S IC) tasks 
in Assemblv Languagt-. ca lled as a subrou t ine ( ,·ia a SYS/ CALL command ) from BAS IC. 

In essence, CALC providl's access to the power in thl' BA ·1c R01\lls withou t tht· o n ·rhcad of the BA SIC int l'rpn: te r . 
C :\ LC dot>. a ll the ' · ugl~·" stufT. leaving ~ ·ou to prog ram the task at hand . 

C:\ LC is for th<· prol\·»ional 1\ L programnwr "ho " an ts to spt•ed up a BAS IC prog ram "ithout re-writing the t•ntirt· thing 
in a,srn1hl ,·r. CA I C pnwitil's lll'ginning AL prngra 1rn1wr' "ith ac l'-> to the n·r~· hl'art o fthl' arithnwti ·/ fl oa ting poin t operation> 
u,ing a se r ies of simpll' commands like .-\ DD. i\ l ULT. S R, Sl:--JE, R.-\ NDO I, etc. ' r\LC i1Kludrs com plete doc uml'lllatio n. 

Thl' CALC dc-velopnwnt ROM prod uces pur~ RO.l/ah/c cod~ tha t docs not n·qui rl' th l' J\ t :\TRIX CALC rom to ru n. T he 
code ~·ou prod uce with the help o f CALC will run o n an~· s tock mac hine. 

CALC is a ,·a ilab lc in !: PROM fo the 3.0 & +o 13:\ SIC Commod ore computers a t ;ocke ts $9000, SAooo and $Booe. C:\LC EPROM 
i' $ 100 prn. tpa id . Pl 'J><' o rde r CA LC fo r the MA E/ MOSE R o r the Com modon· a's"mblrrs. 

& v ;;~:,~:~~;tpplf 11 ,;, ''"'"" "CALCMO ER ""mlilc '"" M''""h"'' 

by MATRIX software, inc. 
l 1 5 i'vlarion AH'., Big Kapicl s, .\11 49 307 (6 16) 796- 2+8 3 or 796-03 1 

:\ Completi· Line of Business Soft wa n ' 

Computer House Division 
PROGRAMS FOR COMMODORE AND APPLE 

Legal account ing Demo $15.00 
Legal account ing Program 995.00 
Machine Part Quote Dem o 15.00 
Machine Part Quote Program 325.00 
Malling/phone list 80.00 
Political Mail/phone l ist 130.00 
Beams, structural 115.00 
Trig/C ircle Tangent 110.00 
Spur Gears 35.00 
Bolt Circ les 25.00 
Fil ament Wound TAnks 125.00 
Scrunch 25.00 

PROGRAMS FOR COMMODORE ONLY 
A/P, A/R, Job Cost & Job Est . 370.00 
Inventory 95 .00 
Financ ial 175.00 
Real Estate Listings 265.00 
Check Writer 25.00 
Fi le Ed iting Tools (FET) 65.00 
Screen Dump/Repeat 35.00 
Docu-Print 20.00 
Scrunch 25.00 
Sof·Bkup 40.00 
Sorter (Mach. Language) 35.00 
Trace-Print 25.00 
Vari -Print 25. 00 

ASK FOR CATALOG #80-C2 Dealers Wanted 
Computer House Div. 1407 Cli nton Road 
Jackson, Michigan 49202 (517) 782-2132 

~~ ~ {P~qf 


~~~ The Most Powerful Disk-Based 
Macro Assembler/Text Editor 
Available at ANY Price 

Now includes the Simplified Text Processor (STP) 
For 32 K PET, disk 
3 .0 or 4 .0 ROMS or - OR -

48 K APPLE 11 
or APPLE 11 + 

8032 (specify) and DISK 11 
MAE FEATURES 

Control Files for Assembling Multiple named source files
from disk 
Sorted Symbol table - Up to 31 chars./label 
27 Commands, 26 Pseudo-ops 39 Error Codes 
Macros, Conditional Assembly', and a new feature we developed
called Interactive Assembly
Relocatable Object Code 
String search and repl ace, move, copy , automatic line 
numbering, etc. 

STP FEATURES 
1 7 text processing macros 
Right and left justification
Vari able page lengths and widths 

- Document size limited only by d isk capacity 
- Software _l'?wer case provision for APPLE II without lower 

case mod1f1cat lon 
ALSO INCLUDED 

Reloca!ln g Lo ader 
Sweet 16 macro library for APPLE and PET 
Machine Language macro library 

- Sample files for Assembly and text processing 
- Separate manuals for both APPLE and PET 
PRICE 

MAE, STP, Relocating Loader Library files SO page manual
diskette-$ 169.95 ' ' ' 

SEND FOR FREE DETAILED SPEC SHEET 

EASTERN HOUSE SOFTWARE 
3239 LINDA DRIVE 

WINSTON -SALEM , N. C. 27106 

(919) 924-2889 (919) 748 -8446 

http:diskette-$169.95
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62430 L(AN)=58:L(AN+l)=8:AN=AN+2: 
<:;OT0621L0 
b26~0 PRINT L;:REM POKE MEMORY WITH 
COMPACTED LINE 
b2601 AH=INT<<A-3J / 256):AL= ( A- 3) 
- 256•AH 
b2602 POKE AP,AL:POKE AP+l,AH:PRINT 
Tf1B(8) AL;AH: 
b2603 REM AN IS LENGTH OF COMPACTED 
LINE 
62604 IF AN=0 fHEN PRINT:RETURN 
6L605 AH=INTCAP/Z56):AL=AP-256•AH 
bZ607 PRINT TABC16) AL;AH; 
b2608 POKE AD,AL:POKE . AD+l,AH:AD=AP: 
AP=AP+2 
b2610 AH=INT(L/256):AL=L-256•AH 
62611 POKE AP,AL:AP=AP+l:POKE AP,AH: 
AP=AP+l 
62616 FOR I=0 TO AN-l:POKE AP,LCI): 
PRINT CHRSCLtI)); :AP=AP+l:NEXT 1 

62620 POKE AP,0:AP=AP+l:PRINT:RETURN 
62700 REM 
t:i2705 REM VARIABLES 
c2710 REM 
62715 REM L LINE NUMBER 
62?20 REM A ADDRESS BEING SCANNED 
ti2725 REM AP ADDRESS BEING POKED 
02730 REM AD ADDRESS OF PREVIOUS LINE 
02732 REM AN INDEX IN L(l) OF CHAR. 
TO BE POKED 
02735 REM B CHARACTER BEING SCANNED 
62739 REM 
62740 REM TOKENS AND CHARACTERS 
62741 REM 
b2745 REM 32 SPACE 
tiZ750 REM 34 • CHARACTER 
oZ752 REM 58 : CHARACTER 

AN EXTENSIVE GUIDE 
TO ALL 
MAJOR SOFTWARE FOR 
MAJOR HARDWARE 
SYSTEMS 

* 	 Over 1000 Programs 
* 	 Major Business 

Applications 
* 	 Vertical Software 
* 	 BIG FIVE 

Operating Systems 

Send S8.95 plus $1.00 Postage and Handling to: 

OFFICIAL SOFTWARE BUYERS GUIDE 
P.O. Box 18278, Reno, Nevada 89511 

Please allow 3 weeks for delivery. 
DEALER INQUIRIES INVITED 

62755 REM 128 END TOKEl'I 
b27'60 REM 136 GOTO 
6[1'65 Rl:..:M 141 RETURN 
62770 REM 142 REM 
1:)~775 REM 143 STOP 

Ot< 

Now if the compacted line is zero length, one 
returns to the "I" loop and starts compacting the 
next line. If not, one has to update the pointer in the 
previous compacted line and this is done in lines 
62605 and 7. This restores continuity to the chain of 
pointers . Then the line number is POKEd in, and 
then the line of compacted text and finally the null at 
the end. 

While developing this program, I used a 
somewhat longer "Test Program" than I am giving 
here. The final test was made on two of my old war 
horses. The first is a Knight's Tour and the other I 
informally call "Godzilla Eats Tanks" . Both pro· 
grams are rather long, involved, and use PEEKed 
and POKEd graphics extensively . "Godzilla" uses 
PEEKed keyboard input with ANDed and ORed 
data. ("Godzilla" is invisible and lays down an in· 
visible trail that is sniffed out by a "stench seeking" 
guided missile.) Both programs ran successfully after 

compacting to about 75 % of their original length . 
However, I did need to repair the Knight 's Tour 
because I had some GOTO's that went to free stand· 
ing REM's. These REM's were removed by the 
Compactor and had to be put back in by hand . I 
have since learned my lesson. Never GOTO or 
GOSUB to a REM . 

This program is very useful but not yet the 
ultimate in compaction technique. At least one of the 
large software houses sells a compactor that is com­
bined with a " branch locator " so that statements 
which are not the target lines of a GOSUB or 
GOTO are candidates to be put on the same line, 
separated by colons . It would certainly be faster and 
easier to buy such an efficient compactor in 
preference to tapping this one in through th e 
keyboard, but if your interest is in playing around 
with logical tasks, you may prefer to modify this pro­
gram to have multistatement-per·line capability. © 
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INTRODUCING 

COGNIVOX Series VI0·1000 


A Revolutionary New 

Voice Input and Output Peripheral 


High Fidelity Voice Response 

Industrial Quality Recognition 


PET - AIM-65 - APPLE ll 
COGNIVOX series VI0-1000 is a top-of-the-line voice 1/ 0 

peripheral for business and educational applications and the 
demanding hobbyist. 

It can be trained lo recognize words or short phrases drawn 
lrom a vocabulary of 32 enlries chosen by the user. It will talk 
back with up to 32 words or short phrases. In disk based systems. 
response vocabularies can be stored on the disk and brought to 
memory as needed. giving an effectively unlimited number of 
vocabulary entries. The quality of voice response is excellen t. 
and it is far superior to that of speech synthesizers. 

COGNIVOX series 1000 comes complete and ready to plug 
into your computer (the computer must have at least 16K of 
RAM). It connects to the parallel 1/ 0 port of the PET. to the game 
paddle connector on the Apple and to the J1 port on the AIM-65. 
Connectors are included as required . Also included are a 
microphone. cassette with software and extensive user manual. 
A built -in speaker / amplifier is provided as well as a jack for 
connecting an external speaker or amplifier. 

Software supplied with COGNIVOX includes two voice 
operated. talking video games. VOTH and VOICETRAP. These 
games are absolutely captivating to play. and the only voice 
operated talk ing games that are commercially available. 

Adding voice 1/ 0 to your own programs is very simple. A single 
statement 1n BASIC is all that is required to say or to recognize a 
word. Complete instructions on how to do it are provided in the 
manual. 

In keeping with the VOICETEK tradition of high performance at 
affordable price. we have pr iced COGNIVOX series 1 ODO at the 
unbelievably low. introductory price of $249 (plus $5 shipping in 
the US. CA add 6% tax. Foreign orders welcome, add 10°'° for 
handling and shipping via AIR MAIL). When ordering. please give 
the make and model of your computer. the amount of RAM and 
whether you have disks or not. 

In addition to COGNIVOX series VI0-1000. VO IC ETEK 
manufactures a complete line of voice 1/ 0 peripherals for most 
of the popular personal computers. Speech recognition-only 
peripherals are ava ilable for the BK PET and the 4K AIM. 

For more information call us at 805-685-1854 or write at the 
address below. 

Dealer Inquiries invi ted. 

Dept A, P.O. Box 388 VOICETEK Goleta, CA 93116 

HOBBYWORLD 

ELECTRONICS, INC. 


19511 Business Center Dr. • Dept. 64 
Northridge, CA 91324 

==Ap1il Specia/1== 

NEW Leedex Monitors 

Leedex 1006 
• 	 Green phosphor 


for easy viewing 


• 	 HI-resolution 

Cat No. 2999 

$169°0 

13" 
Color Monitor 

• 	 HI-Resolution 
• 	 Full color 
• 	 Low cost 

Cat No . 3000 

$399°0 

Don't Miss Out ..• 
. . . on the other terrific buys in the Hobby­
world catalogue. Page after page of computer 
products for the Atari, Apple, TRS-80 and 
others. Our catalogue is FREE, so write or 
phone for your copy NOW! 

Toll Free: 

(800) 423-5387 

Local & Outside USA: 
(213) 886-9200 

Open Monday thru Friday: 10am-6pm 


Saturday: 9am-5pm 


We're changing our name to keep pace with the 
times/ Look for our new name, HW Electronics, In our 
ads beginning In June, 1981 . 
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The Mysterious And 

Unpredictable RND 

Bob Albrecht and 
George Firedrake 

From a book of the same name Editor 's Note: You miry 
by Dymax Publishing Company,· reach Bob & Ceo~~t· 
copyright ©1980 Dymax. by mail al : 
Permission lo reprint by P. 0. Box 310 
teachers for classroom Menlo Park, CA 
use is granled. 94025 

Create An Adventure 
Have you played Dungeons and Dragons or Runequest or 
Tunnels and Trolls? These are fantasy adventure 
games. To play these games , you create a character . 
You then guide your character through adventures in 
a world created by a Gamemaster and .. . sigh . . . 
completely controlled by the Gamemaster . 

If you don't know about these games, we 
suggest you get rule books from the following 
companies. 

• 	 Dungeons and Dragons (D & D) from TRS 

Hobbies, P.O. Box 756, Lake Geneva, WI 

53147 . 


• 	 Runequest from the Chaosium , P .O. Box 6302 , 

Albany, CA 94706. 


• 	 Tunnels and Trolls from Flying Buffalo, Inc ., 
P.O. Box 1467, Scottsdale, AZ 85252 . 

To create a character to play any of these games , 
you will need to roll three six-sided dice several 
times. We will demonstrate by rolling a character to 

play Tunnels and Trolls . Why? Because T & T is the 
simplest game for beginners to begin with . 

An adventurer has six Prime Attributes: 
STRENGTH , INTELLIGENCE, LUCK, CON­
STITUTION, DEXTERITY and CHARISMA. 
The six Prime Attributes determine the character's 
ability to speak languages, use weapons, overcome 
monsters, sense things, use magic , and . . . go suc ­
cessfull y adventuring in the Gamemaster's world . 

The Prime Attributes are usually abbrev iated , as 
follows . 

STRENGTH STR 
INTELLIGENCE INT or IQ 
LUCK 	 LK 
CONSTITUTION CON 
DEXTERITY DEX 
CHARISMA CHR 



Perfectly Balanced 


··.~--.M.:.~;.) 
tm',),'J~ 

PET® 
educational software 

from 
MICRO-ED 

More than 200 instructional programs 
Unless otherwise specified, each one can be 

purchased for $7.95 

You may wish to order tapes by the MICRODOZEN . Any twelve $7. 95 tapes can be 
purchased for $84.00 . 

Send for free catalogue: ~ 
MICRO-ED, Inc.• P.O. Box 24156 •Minneapolis, MN 55424 

~ II programs work with any 
iK PET. old or new. or telephone us at (612) 926-2292 

PET is the registered trade· 
mark for Com m odore Busi­
ness Machin es. Santa 
Clara. CA. 
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In T & T (Tunnels and Trolls), these are the Prime 
Atcributes : 

STRENGTH is primarily the ability to exert force­
lifting, shoving, pushing down, etc. It shows how 
much junk (measured in weight units, see below) the 
character can move around . If hi s strength is ever 
depleted until it goes to 0, the character is dead. 

INTELLIGENCE is the measure of a character's 
abil ity to reason cl early , solve problems , remember 
well, etc. It is also a factor in language abi li ty. 

LUCK is the abil ity to be in th e right place at the 
right time, or to put something else in the right place 
at the right time. It is useful in avoiding traps, 
striking luck blows with weapons , and gambling of 
all sorts. 

CONSTITUTION is the general measure of a 
character's health . It is also the measure of 
endurance and how much punishment the body can 
absorb before it dies . Hits taken in combat are sub­
tracted from Constitution . If CON ever goes to 0, 
the character dies. 

DEXTERITY refers to manual dexterity and 
general agility . 

CHARISMA is the measure of one's personal att rac­
tiveness and leadership ability. lt is not necessarily 
synonymous wi th personal beauty , a lthough there is 
often a high correlation . Charisma is the only at­
tribute which can fall to 0, or even go negat ive, 
without resulti ng in death. Generally speaking, 
characters with charismas le s than 7 are unap­
precia ted in human society , and anything less than 3 
is positively unwelcome. Monstrous characters, when 
rated with attr ibutes, have negative char ismas. 

And so we come to the fin al tasks of this book.J et. 

Exercise 15. Write a program to roll a T & T 
character. A RUN might look like this . 

771e d4i11rtiunJ ~f thr Primr il1trih11/(J arr /al.en .fmm lhr rulrbonk T NNELS & 
TROLLS, wp_vrieht 1.975, 1977, 1979 llJ• Kr11 St .411dre. puhli>hed by Flyi11.~ 
81!{falo, l 11c .. /'. 0 . Hux 1467 Scollsdalc, AZ 115252 a11d iI rPprintcd b; • permissiun. 

'·= . 

' . ­
..:. .· . .. 

STR 15 
IQ 11 
LK 8 
CON 16 
DEX 14 
CHR 9 

READY
• 

Hmmm . .. obviously a fighter. R emember, when we 
roll three dice, the possible ou tcomes are 3 co 18 . So 
our character is strong (STR = 15) , agile (DEX 
14), with a very high abil ity to sustain damage 
(CON = 16). He or she is about average in in­
telligence (IQ = 11 ), obviously not a leader (CHR 
= 9) and must depend on skill , not lu ck (LK = 8) . 
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New PACKACED PROCRAMS 


GRAMS are designed to increase your 
satisfaction and ut ilizat ion of your 
Commodore Comp uter . Ou r 
profes sional programmers have 
created new programs for BUSINESS 
ENTERTAINMENT, EDUCATION, and 
STATISTICAL applications. Write for 
detailed information: 

CASCADE COMPUTERWARE CO., P.O. BOX 2354, EVERETT, WA 98203 

Dealer inquiries invited (206) 355·6121 

"Woodpecker'" features an attic ant unl-hamrriei' printer head, 5 x7 
matrix, and was designed for interface to Apple and others. II uses 
an economy-weigh!. continuous-lorm paper and will make up to 
three copies (Including the original). 

·woodpecker's" mark set tor sharp graphic reproduction and 
character set for 128 character (alpha-numeric and symbols) print­
ing give full printer capabilit ies. 

Call today for more information or to place your phone order: 
(415 ) 326-9100 • 39 Towri & Country Village, Palo Alto, CA 94301 . 
We honor Mastet Charge . V sa, ctleck or money order (Collforn!D residents add 
6.S'li> sales la•) 

PET GAMES APPLE 

Unique, Action-packed Games. 

NUCLEAR WAR N u clea r confrontation on a global scale . 
Many 5canarios. 

GALA XY P illage a 3 · D galaxy collect ing loot from 
captive worlds . 

STOCK MA R KET Rags to riche s game of bu y and sel l with 
c om puter stocks. 

E NCRYP T Challe nging pu zzles , dec ipher coded 
messages. 

ALIE N Protect the federa ti on . Rea l tim e 3 ·D 
na v igat ion . • 

All are User-tested with HELPS Multi-player games have Single-Player option 

Each . Cassette $14 .95 Diskette $19 .95 
• one·player 

so~tw...,-• ~or sm-~~ 

1903 Rio Grar.cM P.O. Jox 84'!3 

AYstin,T•xas 1-512-~77-22e7 Austin . T•xu 


787~ 78712 
 • 
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In fanta sy games, usuall y a bunch of characters 
get together to ex plor the Gamemaster's universe. 
So, let's roll some more characters to accompany 
Fibak the Fighter, who awaits in the fro ntier town of 
Ziredrac, hoping to co llect a company of adventurers 
to explore the caves under Mt. Skybison, a place of 
jagged (but sometimes fuzzy) peaks and mysterious 

ST R = 11 
INT = 1 7 

-LK - 12 
CON = 1 2 
DEX = 8 
CHR = 15 .. 

'· 
dark valleys that sometimes light up with brilliant 
flashes of wisdom. 

We RUN the program again. 

STR 
IN T 
LK 
CO N 
DE X 
CHR 

READY
• 

14 
8 
15 
7 
6 
14 

This is , indeed , a strange character! Strong (STR 
14) , but easily damaged (CON = 7). Clumsy 
(DEX = 6). But look at luck (LK = 15) and 
charisma (CHR = 14). Thi character will co nvin c 
others to fo llow her or him into ... what? (Again, look 
at INT = 8.) But , there is that luck. 

H elp! Let's ro ll another adventurer. 

COMPUTER PROGRAMS 
for COMMODORE PET

M.A.L.A. 
(Microcommputer Ass isted Learning A ids) 

Subscription Programs for Elementary Leve ls 
32 programs - 4 per month only $40 

We also carry Commodore Computer Products 
at discount prices 

PET educational software catalog -
300 programs send $2.50 to 

COMM • DAT A SYSTEMS 
P.O. BOX 325 

MILFORD Ml. 48042 
(313) 685-0113 

RE ADY
• 

Ahhh . .. Windstar the Wise. 

Saved! Our group is saved! Windstar th e Wise 
wandered by, saw our for lorn li ttle group or adven­
turers and decided to take cha rge. 

Exercise 16. Describe Windstar as we described 
Fibak and Clutz. Also descr ibe the way in which 
Windstar , Fibak and Clutz might work toge ther to 

explore th e Gamemaster's univcr e, overcom 
mon ters, acqu ire treasure and . .. survi e! 

E xercise 17 . (and las t of thi s booklet . .. ) T he group 
of adventurers now numbers three: FIBAK, 
CLUTZ , WINDSTAR . 

Too small a group! T hey could never surv iv · in 
the G amem as ter 's world . They need at leas t four 
more adventurers. More a re OK. So , you ro ll up 
fou r more adventurers , th en tell who th ey a re and 
how they rel a t to and work with our three ad \ cn­
turers. 

The D ragons of Fern wish you well 
in your adventuring. 

Do it wisely with luck. 

Editor 's ote: Next time we come to the end of a ·eries, 
we 'IL be printing ' Solutions & Stuff' ; the authur' solutions 
to the problems raised in this series. Hope Jiou 'vc enjo)'ed it. © 
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Model II 64K $3375 

.-"'. 
ATAR I'·-·---o 

Atari 800 16K $789 

D 
check out these 
unusual package 
values for price 
and warranty 

... ... 
1 

meeta 

REAL 

PLUS 


Color Computer 4K $31 O Model Ill 16K $859 

Here are just a few of our fine offers ... 
MODEL I 32K E.I. ,

call toll-free for full information. 1st. Drive, Line Printer IV, 
10 Diskettes Pure R.S. $1875 

COMPUTERS PERIPHERALS combined warranty 1699 
Model 1164K $3375 Expansion Interface OK $249 

MODEL II 64K w/2 Disks,Model Ill 4K LEV I 599 Expansion Interface 16K 359 
Daisy Wheel II, Scrlpslt

Model Ill 16K 859 + Expansion Interface 16K 305.50 Pure Its. 6350 
Model Ill 32K 981 .50 Expansion Interface 32K 469.95 

+Model Ill 32K 915.50 + Expansion Interface 32K 362 MODEL Ill 48K, 1st. Drive, 
Line printer IV, Scrlpslt Word Model 11148K 1104 16K RAM N.E.C . 200 N.S. chips 39 
Processor, 10 Diskettes +Model Ill 48K 972 MODEMS Pure R.S. 2800

Model Ill 32K Lynx Direct Connect 219 combined warranty 2699
2 Disc & RS232 c 2149 COMM 80 Interface 159.95 

Color Computer 4K 310 COLOR COMPUTER 16K CC
Chatterbox Interface 239 

Color Computer 16K 439.95 w/extended basic cassette
Telephone Interface II 169 

recorder, joy sticks, dust cover+Color Computer 16K 366.50 PRINTERS Pure R.S. 569Color Computer 16K Line Pr inter IV 849
w/extended basic 489 

Daisy Wheel II 1695 POCKET COMPUTER w/lnterface
Pocket Computer 199 Pure R.S. 239Line Printer VI 999VI DEOTEX 329 

NEC Spinwriter 5530 2595 ATARI
APPLE 48K only 1279 OKI DATA Mlcrollne 80 499 48K Atari 800, Atari 825 Printer, 
ATARI 800 16K 789 Atari 810 Disk Drive 2125EPSON MX80 519 

DISK DRIVES APPLE 
Model 1111 -Drive 712 48K Apple II&. Apple II Disk 

+Computer Plus New Equipment. w/controller, D.0.S. 3.3,PERCOM TFD 100 389
180 Day Extended Warranty Printer Card and Cable,

TEAC 40 Track 319 Epson MX80 Printer 251 O 

PLUS real back-up warrantees - call TOLL FREE 

, ·800·343·8124 
Pure Rad io Shack equipment warranteed at any Rad io 

Shack store or dea ler. Factor'y warrantees on Apple and 

Atari equipment. Other equipment carr ies manufacturer's 

warranty or Computer Plus 180 day extended warranty. 

Combined warrantees carry Computer Plus 180 day war­

ranty or original manufacturer's warranty. 


Write for your 
free catalog .. . 

Dept. B 
245A Great Road 
Littleton, MA 01460 

DEALER INQUIRIES ARE INVITED (617) 486-3193 

Prices subject to change without notice. 
Not responsible for typographical errors. 
TRS.80 Is a registered trademark of Tandy Corp. 
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Micros 
With The 
Handicapped 
Susan Semancik and 
The Delmarva Compu er Club 
One of our major objectives at thi s time is to dev ise 
an in ex pensive means for providing a listing for a 
blind programmer. The possibilitie we've considered 
to da te a re as fo llows: 

a) 	 Have som on continuously available LO read the 
program LO the programmer. 

b) 	 Bu y a speech ynthes izer that will vocalize BASIC 
words, lett ers , punctu at ion m a rks, numbers, 
graph ics charact rs , and control characters. 

c) 	 Build a tactile device chat will pul se Braille 
eq uivalents of each character encountered in a 
li st in g . 

cl) ound out the Bra ill e equiva lents of each 
ha racter encountered in a li stin g by usin g a dif­

fe rent note or ound for each dot in the Bra ille 
cel l using the CB2 line. 

We kn ow that poss ibility a) works. We have been 
forced through lack of money a nd/o r eq uipment to 
use this means LO ·olve the bl ind programmer's 
needs. But , it is ce nain ly not a des irable solution, 
especiall y to th e progra mmer . One thin g that is soon 
apparen t to anyone working with the handicapped i 
that the majority have a n overwh !ming desi re for in­
dependence and · Jr-reli a nce. To su pport this des ire, 
we must look beyond poss ibilit y a). 

Possibility b) is poss ible sin ce Commodore has 
annou nced th e development of a sy nthes ize r for th 
PET, but we do not ye t have access to one. It 's price 
of a lmos t $400 may o r may not be a deterrent to its 
wide-spread u e. W e' ll ha e LO wait a nd see. 
Poss ibility c) is bein g co nsidered by th e Delmarva 
Computer Club a t thi time, a nd hopefull y we can 
giv you deta il s on it s use a nd os t in the ve ry near 
future. The other d ' vices tha t wc know about th a t 
a rc currentl y on the m a rket a re very ex pensive 
and/or compu te r dependent. For exam ple, Maryland 
Computer Services, Inc., Bel Air, Maryland, has 
advertised a H ewle tt -Pac kard desktop com puter a nd 
a ta lkin g interface th a t provides spoken output o r 64 
AS II characters for $ 10 ,500. Triformation Systems, 
Inc., Stuart, Florida has adverrised a high-speed 
braille output o n pap r tape from compu ter via bu ilt ­
in acoust ic coup! r for $2,950. And thi past M a r h , 
ELI FA, Inc., W a: hin gton , D . ., a nnoun ced a 
po rt able braill e recorder with brai lle disp lay a nd 
co mputer interface for $4,600. 

Tha t b rin gs us LO poss ibi lit y cl), whi h is im­
media tel y ava il ab le LO anyone with a n ampl ifi er a nd 
speaker con nected to th PET's CB2 lin e. Since this 
is commonly used a lready to produce sound and 
music, this wou ld mean no additional expense for 
most p o plc , a nd so seems to be a good place to sta rt 
explor in g . It is certa inl y in ex pensi ve, and a n ear 
plug can be used with the speaker so that onl y the 
user can hear the sou nd . . T his wou ld requ ire the 
blind programmer to learn ometh in g new ; but, 
essentially the cod is the same; on ly th method of 
perceiving the code i n · w. R a ther than feeling the 
dot 's position within th e braille cell , the user will 
li sten to determine a note '· position within a range of 
note . 

The program en titled "A ound Id a for the 
Blind is an as embly language program that will 
run on eit her an OLD or EW ROM 8K PET com­
puter. Ir is cl signed to teach a nyone th e Braille 
equi va len ts o f le tters in bot h a visual a nd au dito ry 
form. f't ·r typ in g R , the u ·er ·a n typ any lette r 
on the keyboard and wi ll a utomaticall y s c that let ­
ter's braille dot configuration, and hear the notes 
th at co rrespond to those dots. The user can also hit 
any numb ·r from 1 thro ugh 6 to hear sin gly the 
notes ass igned to each do t position. Th is p rogram 
could be used by th e visual user to learn Braille or 
by the non-vi ual to learn the sounds as ocia ted with 
each position of th e Bra ill e cell. 

T he sp eel a t wh ich th e notes a re sounded i 
controll ed by the data numb r in lin e 240. To speed 
it up , put a small er number like 75 in pl ace of the 
200. If' a cha nge in either th e quality of th so und o r 
the pitch is des ired, the data number in line 3 10 can 
be changed. These are li st cl pain-vis f'or th e six dot 
po itions of the ce ll . 

To tes t how well the so unds have be ·n learn ed , 
this progra m can be modifi ed as in the program en ­
titl ed '' Bra ill e Lette r Tester''. The Braill e codes of 
the 26 lette rs of the a lph abe t a re randomly sounded 
and printed o n th e creen fo r the u er to id ·mify. 
The sound can be repea ted by pressing the qua! 
sign key in stead of a letter. The lin e 
455 IF AS < ' A" OR AS > " Z " THEN 430 

mu ·t be ad I d so that th e progra m is not tnrn in a tcd 
wi th a n ill egal va lu e when a no n-alphab ·tic character 
is entered. 1f the visual u er reall y wa nt tn "sec" 
what th e ·ode would ou nd like LO omconc bl ind , 
the printin of the Braille code on the screen can be 
e limin a ted by cha ngin g : ix o pera tion codes lo OP 
with th e additio n o r th e l'u llow ing li ne: 
295 POKE 838 , 234: POKE 839. 234: POK E 8·t0. 234 : 

POKE 883, 234: POKE 88 '~ , 234: POKE !l85. 234 

\ e hope to be abl to expa nd th is "snu nd" 
concept 10 realize our fu ll objective o f a prngTa m 's 
li sti ng for a bli nd progra 111111 'r . L ' t u know ii' this is 
a rcali ti c a lt c rn a ti v ·, o r if there a rc 01hc r 
possibilit ics that we haven't cons idered . 
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It reteaches the 4 basic arith · 
metic operations step-by-step. 
PET PROFESSOR includes 77 programs that 
reteach the four fundamental arithmetic opera­
tions for whole numbers, fractions and decimals 
by providing more than just practice drills. Each 
program includes a complete tutorial sequence 
that takes a problem apart , then leads the student 
step-by-step through solving it. 

Each program covers a single objective to 
allow the teacher to select the skill to be rein ­
forced, It sta tes the objective , supplies vocabulary, 
displays an example, then leads the student step­
by-step through other examples. When the student 
is ready, a quiz requiring writing is given , then 
scored by the com puter. Every program has been 
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10 REM *** BRAILLE LETTER TESTER *** 
20 REM - YOU WILL HEAR & SEE THE CODE • 

·FOR A RANDOM LETTER 
30 REM - TYPE THE LETTER OR TYPE = TO , 

•HEAR IT AGAIN 
40 REM - ASSEMBLY PROGRAM CODE 
50 I=826 
60 READ OP : IF OP <> -1 THEN POKE I,OP: 

•I=I+l :GOTO 60 
100 I=5000 
110 READ OP : IF OP <> -1 THEN POKE I , OP: 

•I=I+l :GOTO 110 
120 REM %%% OLD/NEW CONVERSION %%% 
130 ON PEEK(50003) GOSUB 310 
140 DATA 169 ,1 47,32,210,255 
150 DATA 160 , 0 ,17 7 , 6,170,169,46,157 , l21 , 

.129,200,192 , 6,208,243,96 
160 DATA 169,168,133,0,169,19,133,l 
170 DATA 169,136,133,6,169,19,133,7 
180 DATA 32 , 58 ,3,16 0 , 0 
190 DATA 177 ,6,16 0 , 0,24,106,144 ,15,13 3, 

·252,177,6,17 0 ,1 69,81 
200 DATA 157,121,129 , 32 , 129,3 , 165 , 252 , 

.200,192,6,208,232,96,169 
210 REM +++ TO CHANGE SPEED OF SOUND , 

• CHANGE DATA LINE 220 +++ 
220 DATA 200 
230 DATA 133,253,152,10,168,177,0,141, 

·74,232,200,177,0 
240 DATA 141 ,72,232 , 136 , 152,74 ,1 68 , 162 , 

.255,202,208,253,198,253,208,247 
250 DATA 169,0,141,72,232,96,-1 
260 DATA 0,80 ,16 0 , 2,82 , 162,1,3,9,25,17, 

.11,27,19,10,26,5,7,13,29,21,15,31, 

. 23 
270 DATA 14 ,3 0,3 7,3 9 , 58 , 45 , 61,53 
280 REM +++ TO CHANGE SOUND , CHANGE • 

·DATA LI NE 290 +++ 
290 DATA 15,240,200,180,15,120,35,90, 

.1 00 , 60 ,15,3 0 ,-1 
300 GOTO 360 
310 REM %%% CONVERSION ROUTINE %%% 
320 POKE 834 , 15 : POKE 858 , 15:POKE 862,16: 

.POKE 869,15:POKE 877,17l :POKE 879 , 

.15 
330 POKE 890,17l:POKE 900,172:POKE 925, 

.172 
340 RETURN 
350 REM - SET SOUND PARAMETERS AND • 

·CURSOR CONTROL VALUE 
360 POKE 59467 ,16:POKE 59466,51: 

.X=RND( - TI) : B=224-PEEK(50003)*28 
370 L=26:DIM L(26) :C=0 : FOR I=l TO 26: 

•L (I)= I : NEXT I 
380 REM - GET A RANDOM LETTER FROM • 

•THOSE REMAINING 
390 N=INT(L*RND(l) ) +l : Y=L (N) : A=Y+ 64 
400 REM ACTIVATE THE SOUND AND PRINT • 

.ROUTINE FOR THE CELL AND PRINT A ? 
410 POKE 867 , Y+5 : SYS (847) : POKE 33448,63 
420 REM - GET RESPONSE FROM TH E USER 
430 GET A$ : IF A$= "" THEN 430 
440 REM - IF RESPONSE IS =, THEN SOUND • 

·IT AGAIN 
450 IF A$= " =" THEN 410 
460 REM - INCREASE THE COUNTER FOR • 

•NUMBER OF TRIES 
470 C=C+l 

480 REM - PRINT THE USER'S RESPONSE 


490 POKE 33450,ASC(A$)-64 

500 REM -PRI NT THE RIGHT ANSW ER AND • 


•POSITION THE CURSOR FOR COMMENT 

510 POKE 33466,Y:POK E B, 168 : POK E B+l , 


·130:POKE B+2,5 

520 REM - IF ANSWER IS CORRECT, , 


•ELIMINATE THE LETTER FROM THE LIST 
530 IF A$=CHR$(A) THEN PRINT "CORRECT !": 

•X=L(N) :L(N)=L(L) : L(L)=X: L=L-1: 
·GOTO 550 


540 PRINT "WRONG . " 

550 PRINT TAB(4) ;"LHIT ANY KEY TO • 


•CONTI NUE ." 

560 REM - WAIT FOR USER TO HIT A KEY , 


•BEFORE CONTINUING 

570 GET A$:IF A$="" THEN 570 

580 REM - CONTINUE IF THERE ARE ANY , 


•MORE LETTERS 

590 IF L>0 THEN 390 

600 REM - TELL THE USER THE NUM BER OF , 


•TRIES TAKEN TO COMPLETE THE TEST 
610 PRINT " fiYOU COMPLETED THE 26 , 

•LETTERS IN" ;C: PRINT "TRIES." 
620 REM - RESET PARAMETERS BEFORE ENDING 
630 POKE 59467,0:POKE 59466 , 0:POKE , 

·59464,12 
64 0 END 

READY. 

10 REM *** A SOUND IDEA FOR THE BLIND , 
•*** 

20 REM == = ASSEMBLY PROGRAM CODE === 

30 I=826 

40 READ OP:IF OP<> - 1 THEN POK E I,OP : 


•I=I+l : GOTO 40 
50 REM === SCREEN LOCATIONS FOR BRAILLE , 

·DOT POSITIONS (5000 - 5005) === 
60 REM === AND BRAILLE CODES (5006 -5031) 

.., === 
70 REM === AND ALTERNATING TIM BRE AND • 

•NOTE VALUES (5032-5043) 
80 I=5000 
90 READ OP : IF OP<> -1 THEN POKE I,OP: 

•I=I+l :GOTO 90 
100 REM %%% OLD/NEW CONVERSION %%% 
110 ON PEEK(50003) GOSUB 330 
120 PRINT "fi": SYS 847 
130 DATA 169,147 ,3 2 ,21 0 , 255 
140 DATA 160 , 0, 177,6, 170,169,46,157,121, 

·129,200,192,6,208,243,9 6 
150 DATA 169 ,1 68,133,0,169 ,1 9,l33 , l,169, 

.16,141 , 75 , 232 , 169 ,1 5,141,74,232 
160 DATA 169 ,13 6 , 133,6 , 169 ,1 9, l3 3 , 7 
170 DATA 32 , 228 , 255, 240 , 251,20 1 ,3,2 08 , 

.14,169,0,141,75,232,141,74,232, 
·169,1 2 

180 DATA 141,76,232,96,133,252 , 32,58,3, 
.165,252,201,65,48,7,2 01,91 , 16,3 , 
·76,172 , 3 

190 DATA 201,49,48,211,201 , 55, l6 ,207,56, 
. 233 , 49,168 

200 DATA 177,6,170,169,81,157, l 21,129 , 
.32,207,3,76,105,3 

210 DATA 56,233,59 ,16 8 ,17 7 , 6,l60,0,24 , 
.106,144,15,133,252,177, 6 ,170,169, 
.81 

220 	 DATA 157 ,1 21 , 129 ,3 2 , 207,3,165 , 252 , 
.200,192,6,208,232,76,1 05 ,3,169 
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230 REM +++ TO CHANGE SPEED OF SOUND , 
, CHANGE DATA LINE 240 +++ 

24 0 DATA 200 
250 DATA 133,253,152,10,168,177,0,141, 

,74,232,200,177,0 
260 DATA 141,72,232,136,152,74,168,162, 

,255,202,208,253,198,253,208,247 
270 DATA 169,0,141,72,232,96,-1 
280 DATA 0 , 80 ,160,2, 82,162,l,3,9,25,l7, 

,11,27,19,10,26,5,7,13,29,21,15,31, 
,23 

300 REM TO CHANGE SOUND, CHANGE DATA , 
,LI NE 310 

310 DATA 15,240,200,180,15,120,35,90, 
,100,60,15,30,-1 

320 END 
330 REM %%% CONVERSION ROUTINE %%% 
340 POKE 834 ,15:POK E 868,15:POKE 872,16: 

,POK E 897,17l:POKE 902,171: 
,POKE 927,15 

350 POKE 945,15:POKE 953,17l:POKE 955, 
,15:POKE 966,17l:POKE 978,172: 
,poKE 1003,172 

360 RETURN © 

The Delmarva Computer Club 
P.O. Box 36 

Wallops Island, VA 23337 


Selectric® Inter£ ace System 

EASILY interfaced ro any IBM Selectric I, 
11, or III. 

STOP sp inn ing your wheels. Letter qual ­
ity at an , ffordablc price. 

c ONNECTS ,·ia Para llel or RS-232. ac­
co n1111 od :.m .·s :iried hand haki11 g. 

0 NLY S575 to S599. Dealer inquirie 111­
vited. 

NEW desig n J.Ho,·ides added feat ures. 

MINICROSSWORD Computer invents a 
crossword puzzle on the screen. When the puzzle 
is formed. you fil l in the words. If you can't supply 
a word. the computer wil l fill it in (and deduct 
points from your score !) Thousands of different 
puzzles can be generated. 

WORD SEARCH Computer generates word 
search puzzles using either a Spanish. French or 
geography word list. Atari version uses color. 
sound and other special effects. and will even 
generate printed puzzles for you to do when 
away from the computer. This is an excellent way 
for students to practice foreign language 
vocabulary. 

ASTRO-QUOTES This is an anagram-type 
game.The goal of the game istoguessafamous 
quotation. Clues are letters that the computer 
inserts in the correct slots in the quotation when 
the player correctly guesses the definitions of a 
series of words. 

KROSS 'N QUOTES Quotat ion guessing 
game in which the p layer works against the 
clock. Player fil ls in the quote by picking scram­
bled letters and putting them in place using the 
joystick. 

Available at Computerland and other fine com­
puter stores. or. directly from us. 

16.95' 23 .95' 16.95' 16.95' 
Apple Apple disk TRS-80 Atari 

Minlc1ossword 24K 48K 16K 24K 
Word Sea1ch: 16K 32K 16K 16KGeography 
Word Sea1ch: 16K 32K 16K 16KSpanish 
Word Sea1ch: 16K 32K 16K 16KFrench 
Astra Qo.Jotes 16K 32K 16K 16K 
Kross 'N Qo.Jotes NA NA NA 16K 

' p lus SI SO sh1ppmg and handling 

·Apple is a rrodemork d Apple Computer Co-p 

· RS-80 is o frodemorl< cJ he Tandy Cao ·ATARI LS a 1rodemo11< cl Alon Inc 

ESCON Products, Inc. 

12919 Alcosta Blvd. 


San Ramon, Ca., 94583 [I] 
(415) 820-1256 

Program Design. Inc. Department CA 11 ldor Court Greenwich. CT 06830 
203-661-8799 
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Matrix Row 

Operations 

A mathematics 
classroom-teaching 
aid 
William L. Hinrichs 
Rockford. 111. 

After teaching the elementary row op ration · on 
matrices and their app lications on a chalkboard or 
overhead projector for many years, I have found a 
better teaching tool. Using a computer and this pro­
gram, Matrix Row Opera tion , h as liminated a 
majo r stumbli ng block to learning. D eta iled fraction 
arithmetic always obscured th big pi cture concepts 
a nd techniques. All of the input a nd output for this 
program is in the common fraction form used in text­
books and familiar to the student . However all frac­
tion arithmetic including multiplica tion , addition 
a nd reducing is done by the com puter. This allows 
us to concentrate on the big piccure while avoiding 
the details during classtime . 

Easy Conversion For Apple & TRX·80 
This program was written for a Commodore PET 
computer , but with minor modifications it wil l run 
on an Apple , TRS-80 , or other machine. o machine 
la nguage i used and th e BA IC u ed is tandard. 
Due to a lack of standardization of creen con trol 
statements, most of the PRINT sta tements will have 
to be modified. Loop index variables have been left 
off ome EXT statements and may have to be 
added. 

Classroom Equipment Set-up 
All that is required to use this program with a small 
group is a PET computer with 8-K RAM and any 
ROM version. Due to the array size li mitation of 
version 1.0 , the program's use is lim ited but it wi ll 
run a nd can be used effectively. For a large group, I 
use a Petunia video interface board from HUH 
Electronics to connect our PET to a TV moni tor a nd 
th en connect that monitor to a second monitor with 
very satisfactory results . Thi arrangement has 
worked well with up to 40 students in a class. 

Sample Run 
Before 1 describe the progra m , a sample run i in 
order. W e will solve a system of two equations in 
two 	unknowns by matrix row reduction . 

Problem: 

Find 	all solu tions , if a ny, of this system of lin ear 
equations : 
5x + 3y = 9 and - 4x + 2y = - 16. 

Mathematical Analysis 
W e will set up a matrix representation of this system 
of equations and manipulate it by appl ying the 
elementary row operations. At each st p , we will 
have a ma trix r pre enta tion of a system of quations 
~ith th e same solutions as the original one . ur goal 
1s to end up with a ma trix representation in row ­
reduced form from which the solution to a ll the 
systems can be ca il y read. The origina l and row-
r. du d ma trices are ill ustrated in the comput r solu ­

uon b low. For more information on the 

mathematics of m at rices, I would recommend Col­

lege Algebra, Gusta fson & Frisk , Brooks/Cole Pub . 

Co . 1980, pp. 116- 175. Most other colleg a lgebra 

tex ts a lso have a chapter on matric s. 


Computer Demonstration 
1. 	 LOAD the program and RU it. 

The di ·play which follow are exact opi s of the 
creen . Each display has had all inpu t added to 

the right of the? , and when the R ETUR key 
is pressed we go on to the next screen . COM­
MAND? is always the first input request ·d on 
each screen. For some commands, addi tional 
inputs are requested above th e COMMAND? 
line. 

2. 	 T he command menu will be displayed a nd our 
response to COMMA D? is 'EM for nt r 
ma trix . 

************************************ 

** COMMAND MENU ** 
** ? DISPLAY MENU ** 
t. EM ENTER MATRIX * * *F: MULTI PL'r' F.:Di·J * 
* *R+ MULTIPLY ROW AND ADD * 
t. 	 IR INTERCHANGE ROWS * 
* DOM DISPLAY ORIGINAL MATRI X * * DIM DISPLAY CURRENT-1 MATRI X * 
* DCM DISPLAY CURRENT MATRI X * 
* B BACKUP 1 STEP 	 * * G! G!UI T 	 * 
** COMMAND? EM ** 
* ************************************* 




~1~-~-: ..,. ·' .. 
ff ·10 VISMEM ( CL .· 5 , 

~·':20 . P=l60: o,;,ioO'' ,
'· : ~o ,XP=l44: XR=L:'.s* 3 .1415927 


i!O YP=56: Y.R=l : • ZP=64 
.. 50 XF=XR/XP: YF'=¥P/YR: ZF=XR/ZP 

60 	FOR ZI=-Q ''TCF~l 
IF. zr<-ZP ;OR1Zf>ZP GOTO 150 
ZT=ZI*XP/ ZP: ·'.i z'=zI 
XL=INT(.S+SQR(XP*XP-ZT*ZT)) 
FOR XI=-XL TO XL 
XT=SQR(XI*XI+ZT*ZT)*XF: XX=XI 
YY= (SIN (XT) +. 4*SIN ( 3*XT)) *YF 
GOSUB 170 '.' 0 

· :~~~ · ·~.~~;;,; ;{\frY ·.· 

STOP 
Xl=XX+ZZ+P 
Yl=YY-ZZ+Q 
GMODE 1: MOVE Xl,Yl: WRPIX 
IF Yl=O GOT0.- 220 
GMODE 2: LINE Xl,Yl-1,Xl,O 
RETURN 
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3. 	We can now enter our matrix row by row. In 
response to the prompl, we follow each entry by 
pressing the RETURN key. The number of 
rows is 2 and the number of columns is 3. We 
follow these responses with the matrix values by 
row. The COMMAND? response now is 
'DOM' which causes the original matrix to be 
displayed in row , column form. 

************************************ 

** HOW MANY ROWS? 2 	 ** * HOW MANY COLUMNS? 3 	 * * t1( 1 1 ) =·-::· 5 	 * * MC 1 2 > =? 3 	 * * M( 1 3 ) =? 9 	 * * MC 2 , 1 ) =? -4 	 * * MC 2 2 ) =? 2 	 * * MC 2 3 ) =? -16 	 * 
* 	 * 
* 	 * 
* 	 * 
* 	 * 
** COMMAND? DOM 	 ** 
************************************ 


4. 	 We need a 1 in the first row, first column so our 
COMMAND? is *R for multiply a row. We are 
then prompted to enter ROW TO BE 
MULTIPLIED? , to which we reply 1. Next we 
enter 1/5 to the prompt MULTIPLIER? . Note 
that the en try is a common fraction. Following 
the last entry the screen clears and the new or 
current matrix is displayed with all fract ions 
reduced . 

************************************ 

* 	 * 

** 	 5 3 9 ** 
* 	 * 
* 	 *
* 	 *
* 	-4 2 -16 * 
* 	 * 
* 	 * 
* 	 * 
* 	 * 
** ~:m.J TO BE MULTIPLIED? 1 ** * MULTIPLIER? 115 	 ** COMMAND? *R 	 * 
* 	 * ************************************ 


5. 	 We now need a 0 in the second row, first column so 
our COMMAND? is *R + for multiply a row 
and add to another row. We answer ROW TO 
BE MULTIPLIED? with a 1, MULTIPLIER? 
with a 4 a nd ROW TO BE ADDED TO? with 
a 2. Th;se operations are performed and the 
result is displayed. 

************************************ 

* 	 *
* 3 	 *9 
f. 1 	 * * 5 	 *5
* 	 * 
** -4 2 -16 	 ** 
* 	 * 
* 	 * 
** ROW TO BE MULTIPLIED? 1 ** * MULTIPLIER? 4 	 * * ROW TO BE ADDED TO? 2 * 
t* COMMAND? *R+ ** 
* * ************************************ 


6. 	We now get a l in the second row, second column 
by responding with *R for COMMAND?, 2 for 
ROW TO BE MULTIPLIED? , and 5/22 for 
MULTIPLI ER? . 

************************************ 

* 	 *
* 3 	 * * 1 

9 	 ** 5 	 *5

** 22 ** 
* 	 0 

-44 
** 5 	 *5

* 	 *
* 	 * * 	 * 
*t. ROW TO BE MULTIPLIED? 2 ** 
t MULTIPLIER? 5/ 22 	 * 
t. COMMAND? *R * 

* * 
************************************ 

7. 	Our last row operation creates a 0 in the first 
row, second column by responding a COMMAND? 
with *R + , ROW TO BE MULTIPLIED? by 2, 
MULTIPLIER? by - 3/5, and ROW TO BE 
ADDED TO? by 1. The fin al or row-reduced matrix 
will then be displayed . 

************************************ 

** 3 	 **9 
:+: 1 	 * * 5 	 *5

* 	 * 
** 0 1 -2 	
** 

* 	 * 
* 	 * 
** ROW TO BE MULTIPLIED? 2 ** 
t MULTIPLIER? -3/5 	 * * ROW TO BE ADDED TO? 1 * 
*t. COMMAND? t.R+ ** 
* ************************************* 
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An Intelligent Alternative 


In the research you are doing before purchas­
ing your computer printer. you are probably con­
fused by the various claims. speeds. choices. 
shapes and prices. Well, we 'd like to clear the air 
a bit and tell you about the most unusual comput­
er-printer around - the TYPRINTER 221 . 

Yuu see. it's unusual because it is totally 
compatible with every computer and word proces­
sing program . . . from the largest to the smallest. 
It ' s versatile to the point of incredibility ... We'll 
discuss the broad advantages and explain the 
details. 

THE DAISY WHEEL 
The special daisy wheel supplied is of a unique 
design consisting of a 100 character carrying radii. 
Each radii is formed of two distinct types of 
plastic - an "elastic plastic" for the stalk of the 
radii. and a comparatively "hard plastic" used to 
form the character area. This. combined with a 
very narrow character profile and a special posi­
tioner on each of the I00 radii. guarantees a 
uniform character density. There is near perfect 
geometric positioning of the character with no 
character higher or lower than the others. And 
because of its unique dual material design. micro­
vibrations have virtually been eliminated. leaving 
your final copy clean. clear and smudge free. The 
copy produced is comparable to that produced by 
metal daisy wheels and at a fraction of the cost. 

KARO SECTION 

THE KEYBOARD 
The keyboard ha s been referred to as a triumph of 
human eng ineering - from the way the keys seem 
to have been custom designed to lit your lingers. 
to the way the special feature switches have been 
grouped. A flip of a switch jar under computer 
control of course) and the printer becomes a 
foreign language machine. Push a button. and like 
magic the printer automatically locates and lines 
up columns of figures . perfectly balanced between 
the margins. This incredibly fast. extraordinarily 
quiet electronic keyboard puts more programming 
power at you fingertips then printers costing five 
to ten times as much . 

TYPRINTER 221 

THE DISPLAY 
The TYPRINTER 221 presents a new dimension in 
operator/ machine communications. In the manual 
!typewriter) mode. the printer controls and verifies 
all entries before printing. The display exhibits the 
last 15 characters of the text. word-by-word, until 
the end of the line. The operator may control what 
will be printed before the actual printing takes 
place. Th is new found flexibility enables you to 
make modifications along the entire line and in 
both directions. This 20 character plasma display 
has the abil ity to scroll backwards as well as 
forwards; will give the operator a visual indication 
as to which print mode is currently being selected 
as well as the number of characters remaining 
before the right margin is reached. The display will 
also indicate to the operator: 

The number ot characlers available What cha1ac1ers will be mserted 
m The memor y mlo an euslmg rexl. 
When lhe prm1e1 •s m an erro1 When rhe memory for lhe previous 
tond1t1on hnt has been selecled. 
When a P" p1ogrammed lor m lay A wa1nmg message tha1 the end ol 
oul has been selec ted lhe page is being approached. 
When 1he pnnter is opera11ng from Thal a hyphl!n ;:won dec1srnn musr be 
1he 1nrernal memo1y, made 

PRINT MODE 
The TYPRINTER 221 will allow you to automatic ­
ally hig hl ight individual characters. words or 
complete sentences. Whatever is entered from 
the keyboard or from the computer. even an 
existing text file. can be printed in one or more 
of the five different modes: 

tradit ional printing; 
underlined characters; 
true bold characters where the horizontal 

component of the character is increased 
without disturbing the vertical com­
ponent; 

characters which are both bold and under­
lined. and; 

a fe ature unique among computer printers­
printing in reverse - white on black. 
sort of reverse video on paper. 

MULTILINGUAL CAPABILITY 
Aunique and useful feature of the TYPRINTER 221 
is its capability of be ing able to print in several 
lang ua ge s without changing the daisy wheel. 
In addition to English. every standard daisy wheel 
has the ability and the necessary characters to 
print in French. Spanish. It alian and German. 

THE FEATURES 
Automatic justification of the right margin 
The electronics of the TYPRINTER 221 have made 

right hand justification a simple. automatic 
operation. 

Phrase and format storage 
Phrases. dates. addresses. data. etc. that· 
may be stored in your computer's mem ­

ory may be sent over to the printer and 
stored in one of the "memory bins" of the 

printer. This information may then be used by the 
operator in the manual mode. This can save you 
hours when trying to get a form "just right." 
Automatic centering 
The TYPRINTER 221 will not only center any title 
between the pre-set margins. but will also center 
over one or more columns, or over any specific 
point and will even align copy with the right 
margin independent of the left margin. 
Automatic vertical lines 
A command from the computer enables an auto­
matic feature which prints vertical lines at any 
point on the paper. 
Automatic tab sequence recall 
With the TYPRINTER 221 you may store and recall 
the most frequently needed margin and tab 
sequences for applications such as daily corres­
pondence. statistical reports. etc. This guarantees 
consistent high quality appearance of each 
document. 
Paragraph indent 
A computer command instantly sets a temporary 
margin in order to print one or more indented 
paragraphs with respect to the right margin. 
Automatic decimal point location 
No matter how many figures to either the left or 
right of the decimal point. the TYPRINTER 221 
will automatically line up the figures with the 
dec imal point in any position you choose . 
Statistical printing has never been easier. 
Column layout 
This feature allows you to obtain automatic and 
perfect distribution of spaces between columns in 
respect to the margins . A perfect page balance is 
assured without the need to carry out calculations 
or addit ional operations. 
There is a wide variety of options that you c11n 
add to TYPRINTER 221 . 

By now you are probably convinced that we 
are sold on our machine. and we hope you can 
understand why. In fact , why don 't you use these 
facts to measure against any and / or all the other 
computer printers on the market. 

When you do, you will realize the TYPRINTEA 
221 is an intelligent electronic typewriter, a text 
formatter - and a brilliant computer printer ­
avai lab le at a suggested list price of only S2850. 

TYPRINTER 221 is available at your local 
computer shop - or we 'II tell you where you can 
see and try one if you call us at 

HOWARD 
INDUSTRIES 

2051 E. CERRITOS AVE., SC 

ANAHEIM, CA 92806 


714/ 778-3443 
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8 . 	W e now interpret this row red uced m atrix as a 
system of equations with the same solution as 
the original system 
x = 3 and y = - 2. 

************************************ 

* 	 * 

** 1 0 3 	 ** 
* 	 *
* 	 * ** f1 1 -2 	 ** 
* 	 * 
* 	 * 
* 	 *
* 	 * * 	 * * 	 * 
** COMMAND? Q 	 ** 
* 	 *
************************************ 


9. Our last COMMAND? is Q for quit. This a llows 
a clean exit from the program. 

In class, we can handle sys tems of 5 , 6 , or more 
eq uat ions with no more difficulty than solving two on 
the cha lkboard . The exa mple was kept small to con­
se rve space in the article . Please note tha t the input 
conce rned strategy decisions invol ved in the row­
reduction method and not with the details of the 
matrix row operations. Another nice command in the 
menu is B for backup one step . If we don ' t get the 
des ired result s at a ny step , B returns us to the status 
prior to the last command. At any step, we may 
displ ay the origina l, current, or current-1 matrix . If 
an inte rcha nge of rows is desi red the comm a nd IR 
causes it to ha ppen. 

Mathematics Topics Taught 
I have found this program useful in teaching the 
trategies and a pplicat ion of row-reduction to olve 
·ys t 	ms of linea r equa tions, finding th e in ve rse of 
a ny 	·quare mat rix tha t has o ne, a nd findin g the 
va lue of a dete rmina nt of a square matrix by first 
zeroi ng all entries under the diagonal and then 
findin g the prod uct of the di agonal entries . Discus-
ion of the a lgebra of the simplex method is clarified 

and implified when using this progra m . The simplex 
method is a mat ri x technique for the solutio n of 
linear program ming problems. 

Non-Classroom Uses 
Students ca n use this program on a PET in a learn ­
in g cente r or library to practice and reinforce their 
understa ndin g of matrix strategies. I have a l o fo und 
the program valu able fo r produc in g step by step 
ha ndou ts to supplem ent the example contai ned in 
ou r tex tboo k. l have been a ided greatly in thi s las t 
app lication by the KEYPRINT program w ritten by 
C harles Bra nno n, COMPUTE! #7, pp . 84, 86 . I 

LOAD a nd in itia lize KEYPRI T first, then 
whenever I want a copy of the cu rrent screen con­
tents I proceed as usual. 

Structure Of The Program 
The progra m is a menu driven s t of" ten ·ubrou tines 
referenced from the main program by n o r the 
menu commands. Their locations a nd fun ctio n are: 

COMMAND 	 LOCATION FUNCTION 
2200-2310 Displ ays menu . 

•R 1900- 1996 Multiplies row . 
•R + 1700-1880 Multiplies entr ies of one row 

and adds to anot her. 

IR 2000-2090 Interchanges an y two rows. 

B 2400-2430 Backs up 1 step. Current and 


current-I , matrices are 
switches. 


DOM 1205- 13 10 Displ ays original matrix. 

DIM 1210-1 3 10 Displays intermedia te 


(current-1) mat rix. 

DCM 1215-13 10 Displa ys current matr ix. 

EM 1000-1090 Accept s input of the ori ginal 


matrix . 


Q 2100-2120 Clears screen and exits 

program . 


In add ition , there a re fou r workhorse subrout ines that 
a rc ca ll ed by mo ·t of th main sub rout ines li sted 
above. A fra ction reduce r ro utin e a l 1400- 1470 
reduces a ll frac tions a nd a lso se rves to lind leas t com­
mon denomina to rs for add ition . A ma tri x switch er 
at 1500-1560 is the entry rou t ine a nd the *Rand 
*R + routines. T h move current Lo cu rren t- I 
routin e a t 1600- 1650 is used by the *R , *R + , IR , 
a nd B routines. 

DATA STRUCTURE 

**************************************** 


M~·: <M.. F.:.•C . F' ::0 

/ .:+ 

...·· 
..- .;-..:­ CUF.:F.:Et·

t----_•'' ,.. ·" ] 

,.___________.... 
r-····_ ________.... 

..·J 
CU F.:F.:EHT 

lT-1 

**************************************** 

Th ree matric s a rc stored a one !"our-dimensio ned 
a rray M % (M, R , ,P) . M is the matrix nu mbe r with 
1 =orig ina l, 2 =current-I , a nd 3 =current. R is the 
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Microphys Programs 

PET 

Software Special is ts APPLE 
~ Science and EducationI)( u 
~ 

Microphys is pleased to announce the availability of its 

educational software for use with the Commodore PET/CBM 

and Apple/Bell & Howell microcomputers. These programs 

have been successfully employed in Chemistry, Physics, 

Calculus and Mathematics classes on both the high school 

and college levels. 

The programs are supplied on C-10 cassettes and are 

accompanied by complete instructions so that even those 

with little or no computer experience may immediately utilize 

the software in their classrooms. Each cassette retails for 

$20 and may be obtained from leading computer dealers or 

directly from Microphys. 

Each Physics and Chemistry cassette has both a computer­

assisted and individualized-instruction program recorded on 

opposite sides of the cassette. The CAI program gu ides the 

student through interacts with the computer and receives 

immediate evaluation of his responses and/or assistance 

when needed. The I/I program generates a unique set of pro­

blems for each student. The computer can supply answers 

so that the student may check his own work. If the teacher 

directs the computer to suppress these answers, the student 

completes his work at home and then feeds his results into 

the computer which grades his work, supplying the answers 

to those questions incorrectly solved by the student . NOTE: 

each time a particular program is run , a different set of 

numerical values is generated. In most instances, an entirely 

new problem is presented. The Mathematic and Calculus 

cassettes have only the individualized-instruction feature. 

For those using disk drives, the programs have been 
coherently grouped and are available on diskettes. The price 
of each diskette is $180 which represents a considerable 
savings with regard to the individual cassette price. 
A partial list of the programs ava ilable appears below. 
Please write for the Microphys Winter Catalog which 
describes the complete line of educational software for use 
on the PET/CBM and Apple/Bell & Howell microsystems. 

CALCULUS CASSETIES 

PC72&011tercn t1a11 on of Algebraic Fu nc tions 
PC727·MmwnaJ M1nlma Problems: Parl I 
PC728·Max1maJMln1ma Problems: Par! 11 
PC729·Rela11vc Ral e Problems: Pan I 
PC730-Rela11ve Rale Problems: Par! II 

~g~5~:~~~~::~·,~~t~nA~?~~1r;~~~~~~;:~~~nctlons 
PC733-tntegrallon o t Trigonometric Fu nct ions 
PC734-ln1egra11on· Areas o f Plane Figures 
PC73S.lntegra11on Volumes o f Solids 
PC736-lnregrar1on Arc Lengths 
PC737 lnregra11on Su ri ace Areas o f Soltds 

PHYSICS AND CHEMISTRY CASSETIES 

1 l inear K 1nema11cs 21 Seues Parallel Circuit Analys is 
2 Pro1ectlle Motion 22 Fa1aday' s Law 
3 Momenium and Enerqy 23 Gram·M o1ecula1 Mass 
4 Energy and l he Inclined Plane 24 The Mo le Concept 
5 lnelasi.c Coll1s1ons 25 The Mo lartty Concep t 
6 Cenl r1pela l Force 26. Ttle Norrnallly Concepl 
7 Pulley Sys1ems - Machines 27 Tile M olallty Concep t 
8 Specific Heal Capaci ty 28 S11ocn1ome1ry: Mass/Mass 
9. Calor1me1ry 29 S101ch1ome 1ry: Mass/Volume 

10 Heals o f Fus1onlVapor1za11on 30 S101ch1ome1ry. Volume/Volume 
1 Spec if ic Gas Laws 31 S101ch1ometry. General 
12 General Gas Laws 32 Percen1 Concen1ra11on 
13 Therm0dynam1cs I JJ pH Concepl
14 Thermodynamics II 34 EMF o f e1ec1rocriem1ca1 Cells 
15 Transverse S1ana1nq Waves 35 Elecrr1c F1ela Analysis
16 Long1tud1nal S1anct1n(] Waves 36 Pt'loloelectoc Elfcc1 
t 7 Lenses and Mm ors 37 Symools and Valence Dri ll 
18 Relrac 11on 0 1 U gn1 38 Names (11 Compounds Drill 
19 Senes C11cu11 A na1ys1s 39 Formulas o f Compounds Or Ill 
20 Paralle l Circutl A nalysis I 40 Tora! Infernal Re l lec11on 
20A Parallel C1rcu1t Analysis 11 

Pl Phys ics I D•sll.1111 r• " '""'\" r r ,.,, ,,. ,,.Q I "'<l'a" !Ii 


' ] " ) v ' 8 10 )01 307 JO!! J06 

P] PhyS•Cl11 011•1!11 '""' .t "'l.t1•1t l• II• ,,. ,,.. Q•· '1 '.ll"'l!i 
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Microphys Programs 
2048 Ford Street 

Brooklyn, New York 11229 
(212) 646-0140 

GAME DESIGNERS AND 

PROGRAMMERS 


Join the professionals who use storyboards to lay out 
their designs before writing their programs. The 
Program Concept Sheet™ separates your creative 
design task from the analytical task of actually writing 
the program. At just $4.50 per pad, this just might be 
the best design tool you will ever use. 

ATTENTION ATARI, 

APPLE, AND COMMODORE 


USERS 


The PrestoDigitizer™ tablet is now in stock for the 
computer you use, be it the Atari 400 or 800, the Apple 
II or II+ , or the Commodore CBM, PET or VIC. At $50 
($65 for the Apple version), this device is the lowest 
priced tool for graphics input and character 
recognition on the market today. The PrestoDigitizer 
comes complete with software and full documen­
tation . 

The Program Concept Sheet and PrestoDigitizer are 
products of lnnovision , P.O. Box 1317, Los Altos, CA 
94022, (415) 964-2885. 

Dealer Inquiries Invited. 

MICROMATH 

1i 
revolutionizes the 
teaching of math! 

Grades 6 to 12 
M icroMath is a complele review 
mathematics course which will be of great 
value to students lrom grade 6 through 12. 

E

93 Lessons, 16 Tests, 150 Page Workbook 


Studenls can choose from 93 separale 

lessons (each with pre·tes t and lesson) and 

work comfortably at their own speed, with 

peers or individually. Each unit has ils own 

post lesl and the entire package is sup· 


0 

plemented wilh a 150 page workbook. 


Runs on COMMODORE PET 16K and APPLE 11+ 
PET version consists ol 5 d isks : lhe APPLE 
vers ion has 10 disks . 

ii Presently in use across Canada and the U.S. 
MicroMath is lhe only lull. one-:-semes1er 
course ol its kind in North America and is 
highly praised by lhose 1ns1ruclors using i t. u $500.00 for complete package (U.S. funds) 
A demonslrat ion disk, consis ting ol 8 sam­
ple lessons and 2 I es ts. is avai lable tor only 
S25.00 

For more information1• Wri te Mr. F. Winter, 

s SHERIDAN COLLEGE 
1430 Trafalgar Road, 
Oakville. Ontario. 
Canada L6H 2L 7 

or call ( 416) 845 ·9430 . 
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row number a nd C is th · ·olu mn number. P = I 
means num -ra tor and P = 2 mea n denom in ato r. The 
denom in a tor for any integer has a va lue of l. An in­
teger a r ray nam e (M % ) wa · chosen ro conserve 
memory ·o that th is program ca n be eff ct i\' · in an 
BK machine . T hi limi ts a ny num rator or 
denom in a tor to the maximum integer . ize a nd oc a ­
siona ll y causes overfl ow problems. This occur in 
large m at rix problem s with m a ny relat iv ly prime 
factor" It happen ·e ldom but a check has been 
pa tched in to de tec t thi a nd give you th e chan ·e to 
back up one step and try something else. 

Summary 
Thi · program has three no tab le weakn c cs. It has 
no provisions for work on matri es w ith d im al 
entri sand it's use in th classroo m docs r qu irc a 
minim al amount of time and planning for equ ipment 
set-up . It a lso bombs occasiona ll y as mentioned 
above under data struct ure. The trengths of thi s 
program far outweight th w aknesses and ma ke it 
an ·ffec ti ve t aching tool. It a ll ow co ncentration on 
strategy a nd concepts ra th ·-r th a n detai ls. It ha nd les 
fractio ns the way the students are expected to , 
display in g resu lts and ac cpting in put in a hu man 
rat her than a com puter way . It ha· . av d my 
studen ts a nd me valu able class ti m and has l ~d th m 
to a b tl c r understanding of th e ideas being taught. 
In addit ion , it can be used ou tside of class for a 
va rie ty of a pplica tio n " 

I hope other m a th emat ics t ·acher will lind thi s 
p rogram as u cf'ul as I have . If ou don' t wi ·h to 
spend your time keying the program into yo ur 
machin e I will be ha ppy to send you a copy on tape. 
Send a heck for $ 10 .00 a nd your na m , a nd om-
pl tc addr ss to W illi am L. Hinrichs, 5056 Welsh 
Ct. R ockford , Ill ., 6 11 07. 

5 REM ***MATRIX ROW OPERATIONS**** 

6 REM **************************** 

7 REM **(C)l981 WILLIAM HINRICHS** 

8 REM **************************** 

9 REM *** ROCK VALLEY COLLEGE **** 

10 EX=0 

20 PRINT"fittttttt~~~~~ MATRIX ROW , 


,OPERATIONS" 
30 PRINT"t~~~~~ CLASSROOM DEMONSTRATION• 
40 PRINT"t~~~~~(C)l980 WILLIAM, 

,HINRICHS" 
50 T=TI 
60 IF TI-T<600 THEN 60 
70 PRINT"fi" 
100 GOSUB2200 
110 GOSUB900:GOT0110 
900 REM*** COMMAND INPUT *** 
910 DATA?,*R,*R+,IR,B,DOM,DIM,DCM,EM,Q 
920 PRINT"httttttttttttttttttttttCOMMAND 

,"; 
930 INPUTA$ 
940 I=l 
950 READB$ 
960 IFA$=B$THEN980 
965 I=I+l:IFI>l0THENRESTORE:GOT0920 

970 GOT0950 
980 ONIGOSUB2200,1900,1700,2000, 24 00, 

,1205,1210,1215,1000,2100 
990 RESTORE:RETURN 
1000 REM*** INPUT MATRIX *** 
1005 PRINT"fi" 
1010 INPUT"HOW MANY ROWS";NR 
1020 INPUT"HOW MANY COLUMNS";NC 
1030 DIM M%{3,NR,NC,2) 
1040 FOR R=l TO NR 
1050 FOR C=l TO NC 
1060 PRINT"M("R","C") =";:INPUTA$ 
1070 GOSUB1100 
1080 M%(1,R,C,l)=N%:M%(1,R,C,2)=D% 
1085 M%(2,R,C,l)=N%:M%(2,R,C,2)=D% 
1086 M%(3,R,C,l)=N%:M%(3,R,C,2)=D% 
1090 NEXT:NEXT:RETURN 
1100 REM*** FRACTION SPLITTER ** * 
1110 L=LEN (A$) 
1120 FOR I=lTO L 
1130 IFMID${A$,I,l)="/"THENN%=VAL (LEFT$( 

,A$,I-l)) :D%=VAL(RIGHT$(A$, L-I)): 
,I=L:K=l 

1140 NEXT I 
1150 IF K<> lTHENN%=VAL(A$) :D%=1 
1160 K=0:RETURN 
1200 REM*** MATRIX PRINTER *** 
1205 M=l:GOT01217 
1210 M=2:GOT01217 
1215 M=3 
1217 PRINT"fi" 
1218 IFNC>7THENT=4 
1219 IFNC <8THENT=5 
1220 FOR R=l TO NR 
1230 FOR C=lTONC 
1240 N%=M%(M,R,C,l) :D%=M%(M,R,C, 2) 
1246 GOSUB1400 
1248 I FD%=-i THENN% =-N%:D%=1 
1250 N$=STR$(N%):LN=LEN(N$) :D$=STR$ (D%): 

,LD=LEN(D$) 
1260 IFD%=1AND(T-LN) <> 0THENPRINT" t "SPC(T 

,-LN)N$"T";:GOT01280 
1262 IFD%=1AND(T-LN)=0THENPRINT"t"N$"T"; 

,:GOT01280 
1265 IF(T-LN)>0THENPRINTSPC(T-LN); 
1270 PRINTN$"~~~t~~~H~t";:IF(T-LD ) > 0T 

,RENPRINTSPC(T-LD); 
1275 PRINTD$"TT"; 
1280 NEXT C 
1290 PRINT"Ht" 
1300 NEXT R 
13HI RETURN 
1400 REM*** FRACTION REDUCER *** 
1405 IFN%=0THEND%=l:B=l:RETURN 
1410 IF N%>D% THEN A=N%:B=D%:GOT01440 
1420 IF N%<D% THEN A=D% zB•.N% :GOT01440 
1430 IF N%=D% THENN%=l:D%•l:B=l:RETURN 
1440 O=INT(A/B) :RZ=A-O*B 
1450 IFRZ=0THEN N%=N%/B:D%=D%/B:RETURN 
1460 A=B:B=RZ 
1470 GOTO 1440 
1500 REM*** MATRIX SWITCHER *** 
1510 REM SWITCH MATRIX Ml WITH MATRIX M2 
1520 FOR R=l TO NR 
1530 FOR C=l TO NC 
1540 FOR P=l TO 2 
1550 T%=M%(Ml,R,C,P) :M%(Ml,R,C,P) =M%(M2, 

,R,C,P) :M%(M2,R,C,P)=T% 
1560 NEXT P,C,R:RETURN 
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1600 
1610 
1620 

REM*** MOVE 
FORR=lTONR 
FORC=lTONC 

CURRENT MATRIX TO PRIOR 2060 

2070 

T%=M%(3,Rl,C,2) :M%(3,Rl,C,2)=M%(3, 
-.R2, C, 2) : M% ( 3, R2, C, 2) =T% 

NEXTC 
1630 FORP=lT02 2080 EX=EX+l:REM EX IS POWER OF -1 TO ..., 
1640 M%(2,R,C,P)=M%(3,R,C,P) -.USE IN FINDING THE DETERMINANT 
1650 NEXTP,C,R:RETURN 2085 GOSUB1215 
1700 REM*** R2=Rl*CONSTANT+R2 *** 2090 RETURN 
1725 PRINT•httttttttttttttttta 2100 REM*** QUIT *** 
1730 INPUT.ROW TO BE MULTIPLIED•1Rl 2110 PRINT"fi" 
1732 IFRl<lORRl>NRTHEN1725 2120 END 
1735 GOSUB1600 2200 REM*** DISPLAY MENU *** 
1740 INPUT"MULTIPLIER"1A$ 2210 PRINT"fi COMMAND MENUt" 
1750 GOSUB1100 2220 PRINT" ? DISPLAY MENU 
1760 INPUT.ROW TO BE ADDED T0"1R2 2230 PRINT"t EM ENTER MATRIX 
1770 IFRl<lORRl>NRORR2<lORR2>NRORRl=R2TH 2240 PRINT"t *R MULTIPLY ROW 

-.EN1725 2250 PRINT"t *R+ MULTIPLY ROW AND ..., 
1780 GOSUB1400:NC%=N%:DC%=D% -.ADD 
1790 FORC=lTONC 2260 PRINT"t IR INTERCHANGE ROWS 
1791 
1792 

N%=NC%:D%=M%(2,Rl,C,2):GOSUB1400 
Nl%=N%:D2%=D% 

2270 PRINT"t 
-.MATRIX 

DOM DISPLAY ORIGINAL ..., 

1793 N%=M%(2,Rl,C,l) :D%=DC%:GOSUB1400 2280 PRINT"t DIM DISPLAY PRIOR ..., 
1794 N2%=N%:Dl%=D% -.MATRIX 
1795 P=Nl%:Q=N2%:IFABS(P*Q)>32767THEN245 

...,0 
2290 PRINT"t 

-.MATRIX 
DCM DISPLAY CURRENT ..., 

1796 P=Dl%:Q=D2%:IFABS(P*Q)>32767THEN245 2295 PRINT"t B BACKUP 1 STEP 
-.0 2300 PRINT"+ Q QUIT 

1800 N%=Nl% *N2% 2310 RETURN 
1810 D%=Dl% *D2% 2400 REM*** BACK UP 1 STEP *** 
1815 GOSUB1400 2410 Ml=2:M2=3 
1816 Nl%=N%:Dl%=D% 2420 GOSUB1500:GOSUB1600:GOSUB1215 
1818 N%=Dl%:D%=M%(2,R2,C,2) 2430 RETURN 
1819 GOSUB 1400 2449 REM PRODUCT TOO LARGE ERROR MESSAGE 
1820 
1825 

LC=Dl%/B*M%(2,R2,C,2) 
N%=LC/Dl%*Nl%+LC/M%(2,R2,C,2)*M%(2, 

2450 PRINT"fitttttttttttVALUE TOO ..., 
-.LARGE!!!":PRINT"TO CONTINUE, 

-.R2,C,l) ..., PRESS RETURN. " 
1830 
1840 
1850 

D%=LC 
GOSUB1400 
M%(3,R2,C,l)=N%:M%(3,R2,C,2)=D% 

2460 GETA$:IFA$ <> CHR$(13)THEN2460 
2470 RETURN 
READY. <§ 

1860 NEXTC 
1870 GOSUB1215 
1880 RETURN 
1900 REM*** MULTIPLY A ROW *** 
1910 PRINT"httttttttttttttttttt" 
1930 INPUT"ROW TO BE MULTIPLIED";Rl 
1935 IFRl<lORRl>NRTHEN1910 
1938 GOSUB1600 
1940 INPUT.MULTIPLIER";A$ 
1950 GOSUB1100:NC%=N%:DC%=D% 
1960 FOR C=lTONC 
1961 N%=NC%:D%=M%(3,Rl,C,2) :GOSUB1400 
1962 Nl%=N%:D2%=D% 
1963 N%=M%(3,Rl,C,l):D%=DC%:GOSUB1400 
1964 N2%=N%:Dl%=D% 
1965 P=Nl %:Q=N2%:IFABS(P*Q) >32767THEN245 

-.0 
1966 P=Dl%:Q=D2%:IFABS(P*Q) >32767THEN245 

-.0 
1970 N%=Nl%*N2%:D%=Dl%*D2%:GOSUB1400 
1990 M%(3,Rl,C,l)=N%:M%(3,Rl,C,2)=D% 
1995 NEXTC 
1996 GOSUB1215:RETURN 
2000 REM *** ROW INTERCHANGE *** 
2010 PRINT"httttttttttttttttttt" 
2020 INPUT"INTERCHANGE WHICH TWO ..., 

-.ROWS";Rl,R2 
2030 GOSUB1600 
2040 FORC=lTONC 
2050 T%=M%(3,Rl,C,l) :M%(3,Rl,C,l)=M%(3, 

-.R2, C, l) : M% (3, R2, C, 1) =T% 

Got A Question 

You'd Like 

Answered? 


Write: Ask The Readers, c/o COMPUTE!, 
P.0 . Box 5406, Greensboro, NC 27403 

MEMOREX 

Floppy Discs 
Lowest prices. WE Will NOT 
BE UNDERSOLD!! Buy any 
quantity J. J 000 Visa. Mastercharge 
accepted. Call free (800)235-41 3 7 
fo r prices and informat ion All 
orders sent postage paid. 

PACIFIC EXCHANGES 
100 Foo1h1ll Blvd 
San Lui Obispo.CA 
93401 l ln Cal call 
(805) 543. 10:.!7) 
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THE STAR MODEM 
From Livermore Data Systems 

MI PLOT Intelligent Plotter 
by Watanabe Instruments (Digiplot) 

RS232 MODEM SALE $135 SPECIAL 
IEEE 488 MODEM SALE $245 $1145RS232 CCITI $170 
IEEE 488 CCITI $280 
STAR Modem is the pnceperformance leader with a full 


2 YEAR FACTORY WARRANTY. 


Has all intelligent func tions for producing graphs and 
drawings including 8 vector and 4 character commands.WE CARRY THE BLACK APPLE 
Solid and broken lires can be specified. Character gen­
erator for alpha numeric.and symbols. Characters can be 
rotated in 4orientations. and can be 16 sizes. Coordinate 
axes drawn by specifying graduation interval and number 
of repetit ions. Parallel ASCII Interface. 1 t x 17 paper. 

- "'~' ,..~,~,~~.:.~[ .apple! comp SPECIALS 
EPSON MX-80 Pr11tar Call 
EPSON MX-70 Pr11lu CallEBS Business System for PET/CBM S795 STARWRITER Daisy Wheel Printer $1390

Extremely comprehensive package for small bus1ress Other CB M Software Packages: Centronics 737 Printer 725
Fully integrated inventory and accounts receivable system Wordcrafl 80 -- Word Procmlng System NEC Spinwriter 2500
1nclud1ng invoices. packing slips, mail labels. statements. XYMEC Hl-0 1000 Intelligent Daisy Wheel 21SOFederal Income Tax Preparatlon Systembank deposll slips. and t 7 reports. Leedex Video 100 12" Monitor 129CBM Assembler Development System ZENITH DATA SYSTEMSTiny Mall Ust for PET BASIC 3.0 $12 Comprehensive Investment Analysis Package Zl 9 Video Terminal (lactory assem.) 729
Clever disk based package by LC.Cargile.Uses overlays zag with 48K (factory assem) 2150 
!?.~-~?~~-~-~~~~- -~~~~~!~~-.d.:~?Y.~- ---- - ------------- -- -- fullFORTH+ for PET/CBM S65 SYM·1 209 
01 SK MASTER by Robert Baker $12 Afull-featured FORTH w1lh ex tensions conforming 10 Fonh SYM BAS-1 BASIC or RAE· 1/2 Assembler as 
Comp<ehensive diskette cataloging package to keep ln1eres1 Grwp standards. Includes assembler.string p<ocess- KTM-2/80 Synertek Video Board 349 
track of all prvgrams and files on up to 140 diskettes. 1ng capabil111es. disk virtual memory, multiple dimensioned Seawell Motherboard - 4 K RAM 19S 
Specify 2040/4040/80SO. arrays. floating point and integer prncessing. Seawell 16K Static RAM - KIM, SYM, AIM 320 

6S02 7.4S 10/6.9S S0/6 SS 100/6 1 S 

6S02A 8.40 10/7.9S S0/7 3S 100/6.90 

6S20 PIA S.1 S 10/4.90 S0/4 4S 100/4.1 S 
 l~commodor~ • 

DISK 
6S22 VIA 6.4S 10/6.10 SO/S.7S 100/5.45 SPECIALS 
6S32 7.90 10/7.40 50/7.00 100/6.60 

2114-L200 ns RAM 3.7S 20/3.SO 100/3.25 
 CBM-PET SPECIALS , 1~\ SCOTCH (3M) SW' 10/2.85 50/2.7S 100/2.65
2716 EPROM (S voll) 9.90 5/9.45 10/8.90 ~ Up to $235 FREE ~ SCOTCH (3M) 8" 10/2.90 50/2.80 100/2.70
TMS 2532 EPROM 23.SO Verbatim SY•" 10/2.45 50/2.40 100/2.35 * merchudlu with purchm of4116-200 u RAM a far Z9.00 (add 1.00 for SW' Verbatim plastic storage box)
S-1 00 Wire Wrap 2.65 «': m of following CBM·PET ll1m1I 

FR EE Verbatim 8" Dbl Dens. 10/3.4S S0/3.3S 100/3.25 
8032 32K - 80 column CRT Sl 79S Z35 BASF SVi' 10/2.60 20/2.SO t00/2.40 
BOSO Dual Disk Drive - 1 megabyte 179S Z35 BASF 8" 10/2.6S 20/2.SS 100/2.4SCASSETTES - AGFA PE-611 PREMIUM 
SN Full size graphics keyboard 79S 75 Muell Disks In stock - write for pricesHigh output. low noise. 5 screw housing, labels 
16K Business or Graphic Keyboard 995 150 Diskette Storage Pages 10 for 3.95C- t 0 t 0/5.65 50/25.00 t00/4 800 
32K Business or Graphic Keyboard 129S 205 Disk library Cases 8" - 2.85 S" • 2.15C-30 10/7 30 50/34.00 t00/66.00 
2040/4040 Dual Disk Drive - 340K 129S 205All other lengths available. Write for price hst 
2022 Tractor Feed Prin ter 795 I 00 
C2N EX1ernal Cassette Deck 95 I z • ATARI 800 $777 
CBM Voice Synthesizer 39S 50 .II\. All Atari Modules 20% OFF 
Used CBM/PET Computers CALL 

---------- -~-~m.f.!!~__mmu_~!~IL _________ ATARI EDUCATIONAL PLAN wnti tu d1t1111. 

4 PART HARMONY MUSIC SYSTEM for PET 
The Visible Music Monitor.by Frank Levinson allows you 
to easily enter. display, edit and play 4 part harmony 
rrusic. Includes wtXlle notes thru 64 ths (with dotted and 
triplets), tempo change, key signature, transpose, etc. The 
KL·4M unit Includes Dto A converter and amplilier (add 
your own speaker). 
KL-4M M111c Burl wit• VMM P11111• S5UO 

"**EDUCATIONAL DISCOUNTS*** 
81y Z PET/CBM C1111,1t111. rmln I FREE 

Word Pro 3+ 32K. disk. printer 250 
WordPro 4+ 8032, disk. p<inter 385 
OZZ Data Base System for CBM 8032 335 
VISICALC for PET, ATARI 170 
BPI General Ledger, A/P, AIR for PET/CBM 270 

EP ROM P11111 1111tr fer PET 72.00 
Programmers Toolkll - PET ROM Utilities 34.90 
2 Meter IEEE to IEEE Cable 43.00 
PET Spacemaker Switch 24.90 
Dust Cover for PET 6.90 
IEEE-Parallel Printer Interface for PET 110.00 
IEEE-RS232 Printer Interface for PET 120.00 
The PET Revealed 17.00 
library of PET Subroutines 1 7.00 

S1urc1 Hookup over 1000 programS/services 88 

A P Products 15% OFF ;- ii 
A P Hobby-Blox 15% OFF 

ALL BOOK and SOFTWARE PRICES DISCOUNTED 
The 8086 Book (Osborne) 14.00 
28000 Assembly Language Programming 16.90 
PET Personal Computer Gulde (Osborre) 12.7S 
PET and the IEEE-488 Bus (Osborne) 13.60 
6S02 Assembly Language (Osborne) 14.45 
Programming the 6S02 (Zaks) 10.4 S 
6S02 Applications Book (Zaks) 10.4S 
6S02 Software Cookbook (ScelbO 9.45 
CP/M Handbook (w/ MP/M) Zaks 11.85 
Practical BASIC Programs (Osborne) 13.60 
Some Common BASIC Programs (Osborne) 12.75 

- ­
WRITE FOR CATALOG. 

115 E. Stump Road Aaa s1 25peroraerforsh1pprng wepayba1anceo1uPSsurtacechargesA B Computers
Montgomeryv1lle. PA 18936 215·699-5826 on all prepare oraers Prrces 1rsrea are on cash 01scoun1 Jas1s Regular 

prrces slrghlfy higher 

http:00/66.00
http:50/34.00
http:50/25.00
http:100/2.4S
http:t00/2.40
http:100/3.25
http:100/2.35
http:100/2.70
http:100/2.65
http:100/3.25
http:100/6.60
http:100/5.45
http:100/6.90
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PAPER-MATE A B 
60 COMMANDNEW-LOW COST DISK 

WORD 
PROCESSOR ~ ~ ~ ~FOR PET CBM 

PEDISK II from cgrs MICROTECH is a new floppy 
disk controller board for the Commodore PET­
/CBM (tm) computer. PEDISK II contains control 
ROM and all logic required to read, write, and 
control up to two standard floppy disk drives (either 
5.25" or 8"). The PEDISK II con troller mounts inside 
the PET and occupies previously unused memory 
space. The circuit board plugs into an exist ing 
ROM socket in your machine, and is connected by 
cable to an external disk drive. 
A complete disk system includes the PEDISK II 
Controller, Disk Operating System software. con ­
ecting cable, and an external disk drive set. Simply 
plug in the controller boa rd, and your disk system is 
ready to run. Complete plug and go systems start at 
just $560.00 
The PEDISK II system offers a lot more than low 
cost: 
• SPEED-because data goes directly to memory. 
load and save are much faster than an IEEE drive. 
• RELIABILITY-single chip LSI controller. simple 
design, no complex circuits to fail. 
• COMPATABILITY-uses standard IBM disk en­
coding methods. Data can be transferred from non­
CBM systems. 
The Disk Operating System software is easy to use. 
and provides capability to save and load programs. 
along with a good file handling package. 

Complete System prices with DOS and 
cable : 

5 .25'' 40 track, 1 drive, 143K $560 
5 .25" 80 track . 1 drive, 286K 690 
8" I BM 37 40 format, 77 track, 250K 995 

KMMM Pascal for PET/ CBM $75 

A subset of standard Pascal with extensions • Ma­

chine Language Pascal Source Editor • Machine 

Language P·Code Compiler • P-Code Interpre ­

ter (for debugging and learning) • P-Code to ma ­

chine language translator for optimized object 

code • Run-time package • Floating point cap­

ability • User manual and sample programs • In­

cludes source code editor 

Specify ROM version (16K minimum), disk or tape. 


EARL for PET (disk file based) $65 

Editor, Assembler, Relocater. Linker. Generates 

relocatable object code using MOS Technology 

mnemonics. 

Disk file input (can edit files larger than memory). 

Links mult iple object programs as one memory 

load. Listing output to screen or prin ter. Enhanced 

editor operates in both command mode and cursor 

oriented "window" mode. 


SUPERSORT by Jam S St $ 35e rasma 
Supersort is an excellent general purpose machine 
language sort routine for PET/CBM computers. 
Sorts both one and two dimensioned arrays at 
lightning speed in either ascending or descending 
order. Other fields can be subsorted when a match 
is found, and fields need not be In any special order. 
Sort arrays may be specified by name. and fields 
are random length . Allows sorting by bit to provide 
8 categories per byte. The routine works with all 
PET BASICs. ad1usts to any memory size. and can 
co-exist with other programs in high memory. 

115 E. Stump Road 

Paper-Mate is a full -featured word processor 
101 529.00 by Michael Riley Paper-Mate incor­
porates 60 ccrnmands to give you full screen 
ed1t1ng with graphics for all t 6k or 32K PETs. all 
printers. and disk or tape d11ves ll also includes 
most features of the CBM Word Pro Ill.plus many 
add1t1ona1 features 

For wrn1ng 1ext. Paper-Mate has a definable 
keyboard so you can use either Business or 
Graphics machines Shift lock on le11ers only, or 
use keyboard shift lock All keys repeat 

Paper-Mate text editing includes floating cur­
sor. scroll up 01 down. page forward or back.and 
repeating insert and delete keys Text Block 
handling includes transfer. delete. append. save. 
load. and inse1 t 

All formatting commands are 1mbedded in text 
for complete con trol. Commands include margin 
con trol and release.column adjust. 9 tab settings. 
variable line spacing. Justify text. center text.and 
auto prinl form letter (variable block) Files can be 
linked so that one command p11nts an entire 
maooscnpt Auto page, page headers. page 
oombers. pause at end of page.and hyphenauon 
pauses are included 

Unlike most word processors. PET graphics as 
well as text can be used Paper· Mate can send 
any ASC t 1 code over any secordary add1ess to 
any p11nter 

Paper-Mate works on I6K or 32K PETs with 

Individual Component Prices : 
any ROM. casse1 te or disk. and CBM or non­
CBM printers An BK version 1s 1n the planning 

PEDISK II Controller Card $229 To order Paper-Male. specily machine and 

DOS for PEDISK II 75 ROM type. 

Cable assembly fo r 2 drives 35 On Tape (with manual)· .....•.. . S29.95 
On Disk (with manual): . . • $32.95 
Manual Separate· S l.00 

Self Calcu lating 

DATA BASE 
REPORT WRITERrtOOILL 

~ PC r Co ou1Prs MAILING LIST 
Flex File 1s a set of flexible,fnendly programs to allow you 10 
set up and maintain adata base as well as print Illes with a 
versatile Report Writer or aMail Label routine Programmers 
will find fl easy to add sub1outines to their own programs 10 
make use of Data Base files 
RANDOM ACCESS DATA BASE 
Record size limit is 250 characters The numbe1 of records 
per disk is limited only by the size of each record and the 
amount of free space on the disk.File maintenance lets you 
step forward or backward through a file. add. delete or 
change a record, go to anumbered record.or find a record 
from aspecified field The Find command locates any record 
when you enter all (or a portion of) the desned key field 
Field lengths can vary from record to record provided the 
sum of the fields does not exceed the S1Ze of the record This 
allows maximum packing of information The file can be 
sorted by any field Any field can be specified as akey field 
at any time Sequential files from other programs can be 
converted to random files. and random can be converted to 
sequential Maximum record size. fields per record. and 
orde1 of fields can be changed at any time 

MAILING LABELS 
When record size is 127 characters (typical for ma1l1ng hst), 
each disk can handle over 1000 records (about 2800 with 
the 8050 drive) Labels can be printed any number of labels 
across.and many column position Any number of fields can 
be printed on a label 1n any order.and two or three fields can 
be 101ned together on one line (like first name,last name. and 
!Ille) A "type of customer" field allows selecllve printing 
REPORT WRITER 
The contents of any field can be placed m any column. 
Numerics can be decimal point 1ustffied and rounded to any 
accuracy. Any column can be defined as aseries of math­
ema tical functions performed on other columns. These 
func tions may include + . - . x./ . %. and various IOQ and 
111g funct10ns. Resulls of operations such as running total 
may be passed from row to row. At the end of the repor1 a 
total and/or average can be calculated for any column. 
Complete record selection, including field within range. 
pattern match. and logical funcuons can be specified 
1nd1v1dually or 1n combination with other parameters 

Flex Flle was developed by Michael Ailey. 

Flex File System $60 


Specify machine size (32K recommended) and RQM type 
for both disk and computer 

t---------------------------~--------------------......,. 
Good things coming! SAVE ENERGY 
CBM VIC 20 Personal Computer with Color 

Graphics 
 with 

CBM 8096--96K user memory space 
 Commodore Programmable 
CBM Single Disk Drive Thermostat 

SM-KIT-a "super toolkit" for PET/CBM 40/80 

column BASIC 4.0 machines. Includes all the stand­
 Installs easily in place of your existing 
ard functions In much enhanced fashion, plus disk unit to save up to 30% on your heating/ 
commands (including Disk Merge and DOS Sup­ cooling bills. 

port), Screenprint. etc. 
 Introductory SPECIAL $114 

A B c I WRITE FOR CATALOG 
Montgomeryvtlle. PA 18936 215-699-5826 ompu ers Add $1 .25 per order for shipping We pay balance 

of UPS surface charges on all prepaid orders 
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A 
Floating· 
Point 
Binary To 
BCD 
Routine 
MaNin L. DeJong 
Department of 
Mathematics-Physics 
The School of the Ozarks 
Pt. Lookout, MO 65726 
Introduction 
A previous issue of COMPUTE! 
carried a BCD to Floating-Point 
Binary Routine that can be used to 
convert a series of decimal digits 
and a decimal exponent to a binary 
number in a floating-point format. 
The purpose of such a routine is to 
enable the user to perform floating­
point arithmetic. The program 
described in this article performs 
the reverse operation; th a t is , it 
converts a floating-point binary 
number to a decimal number and a 
decimal exponent. With these two 
routines and an Am9511 Arith­
metic Processing Unit one can do 
most of the functions found on 
scientific calculators. I hope to pro­
vide a few simple ar ithmetic 
rout ines in the near future . In the 
meanwhile, you can amuse yourself 
by converting numbers to floating­
point binary numbers and then 
back to decimal numbers. 

Hindsight 
The BCD to floating-point binary 
routine described previously used a 
divide-by-ten routine that was part 
of the main program . With my ex­
cellent hindsight I now reali ze that 
the divide-by-ten routine shou ld 
have been written as a subroutine, to 

Listing 1. A New Divide-by-Ten Routine. 

SOEBF 20 C5 OE ONCMOR JSR DIVTEN 
OEC2 BB CLV 
OEC3 50 51 BVC ARND 
OEC5 A9 00 DIVTEN LDA SOO 
OEC7 AO 2B LDY S2B 
OEC9 06 00 BRA ASL OVFLO 
OECB 26 04 ROL LSB 
OECD 26 03 ROL NLSB 
OECF 26 02 ROL NMSB 
OEDl 26 01 ROL MSB 
OED3 2A ROLA 
OED4 C9 OA CMP SOA 
OED6 90 05 BCC BRB 
OEDB 3B SEC 
OED9 E9 OA SBC SOA 
OEDB E6 00 INC OVFLO 
OEDD BB BRB DEY 
OEDE DO E9 BNE BRA 
OEEO C6 05 BRC DEC BEXP 
OEE2 06 00 ASL OVFLO 
OEE4 26 04 ROL LSB 
OEE6 26 03 ROL NLSB 
OEEB 26 02 ROL NMSB 
OEEA 26 01 ROL MSB 
OEEC 10 F2 BPL BRC 
OEEE A5 00 LDA OVFLO 
OEFO 10 12 BPL BRE 
OEF2 3B SEC 
OEF3 A2 04 LDX S04 
OEF5 B5 00 BRD LDA ACC ,X 
OEF7 69 00 ADC SOO 
OEF9 95 00 STA ACC ,X 
OEFB CA DEX 
OEFC DO F7 BNE BRD 
OEFE 90 04 BCC BRE 
OFOO 66 01 ROR MSB 
OF02 E6 05 INC BEXP 
OF04 A9 00 BRE LDA SOO 
OF06 B5 00 STA OVFLO 
O~B~ RTI 

OF16 A9 00 ARND LDA SOO 

SOE54 lB CLC 
OE55 A5 05 LDA BEXP 
OE57 69 20 ADC S20 
OE59 B5 05 STA BEXP 
OE5A EA NOP 
OE5B EA NOP 

SOD53 AO 20 BR7 LDY S20 
OD55 A5 01 BRIO LDA MSB 
OD57 30 OD BMI BRil 
OD59 tB CLC 
OD5A A2 04 LOX S04 
OD5C 36 00 BR9 ROL ACC,X 
OD5E CA DEX 
OD5F DO FB BNE BR9 
OD61 C6 05 DEC BEXP 
OD63 BB DEY 
OD64 DO EF BNE BRIO 
OD66 60 BR11 RTS 

Jump to divide-by-ten subroutine. 

Force a jump around the routine. 

The new subroutine is inserted 

here . Clear accumulator for use 

as a register . Do S2B = 40 bit 

divide . OVFLO will be used as 

"guard " byte. 

Roll one bit at a time into the 

accumulator which serves to hold 

the partial dividend. 

Check to sec if A i larger than 

the divisor, SOA = 10 . 

No. Decrease the bit counter. 

Yes. Subtract divisor from A. 


Set a bit in the quo tient. 

Decrease the bit counter. 


Divi sion is finished , now normalize. 

For each shift left , decrease the 

binary exponent. 

Rotate the mantissa left until a 

one is in the most-sign ifica nt bit. 


If the most-significant bit in the 

guard byte is one , round up . 

Add one. 

X is byte counter . 

Get the LSB. 

Add the carry. 

Result into mantissa . 


Back to complete addition. 

No carry from MSB so fin ish. 

A carry put in bit seven , 

and increase the binary exponent. 

Clear the OVFLO position then 

get out. 


Empty memory locations here. 


Remainder of BCD-to-floating 


point routine is here . 


Clear carry for addition. 

Get binary exponent. 

Add S20 = 32 to place binary 

point properly . 


Y will limit the number of 

left shifts to 32. 

If mantissa has a one in its 

most-s ignifi cant bit , get out. 


Shift accumulator left one bit. 


Decrement binary exponent for each 

left shift. 

No more than S20 = 32 bits shifted. 

That s it. 


Listing 2. Modifications to the BCD-to-Floating-Point Binary Rou tine. 
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Look at these easy hardware prices: 
610 Board For use with Superboard ii and Challenger 1 P. 
BK static RAM. Expandable to 24K or 32K system total. 
Accepts up to two mini-floppy disk drives. Requires + 5V 
@4 .5 amps . 
Mini-Floppy Disk Drive Includes Ohio Scientific's PICO DOS 
software and connector cable . Compatible with 610 
expander board. Requires + 1 2V @ 1 .5 amps and + 5V @ 
0 .7 amps. (Power supply & cabinet not included.) 
630 Board Contact us for important details . 
AC-3 P 1 2 /1 combination black and white TV/video monitor . 
4KP 4K RAM chip set. 
PS-005 5V 4 .5 amp power supply for Superboard II . 
PS-003 12V power supply for mini-floppies. 
RF Modulator Battery powered UHF Unit. 

CS-900B Metal case for single floppy disk drive and power 
supply. (While stock lasts.) 
AC-12P Wireless remote control system. Includes control 
console, two lamp modules and two appliance modules, for 
use with 630 board. 
AC-17P Home security system. Includes console, fire 
detector, window protection devices and door unit for use 
with 630 board. 
C1P Sams C1 P Service manual 
C4P Sams C4P Service manual 

s 298 

299 
229 
159 

79 
45 
45 
35 

49 

175 

249 
8 

16 
C3 Sams Challenger Il l manual 40 
Ohio Scientific and independent suppliers offer hundreds of programs for the 

Superboard 11, in cassette and mini-floppy form. 

FreiQht Policies Aflordersof$100ormoreare 
shipped !T'eight prepaid. Orders of less than $1 DO please add 
$4.00 to cover shipping costs. Oooresidents add 5.5% Sales Tax. 

~II Hours Call Monday thru Friday 
8 :00 AM to 5 DO PM E 0 T 
TOLL FREE: 1-800-321-5805 

Guaranteed Shioment 
Cleveland Consl.l11er Computers t.. Conµlnents 
guarantees sllpment of corrp.lter systems 
withn 48 ho<rs cpoo recept of yo.r order. 
Our l•llure to •hip within 48 hours 
ontitl• you to 135 of ..,ltware, FREE. 

To Order: Or to get our free catalog CALL 1-800-321-5805 TOLL FREE. Charge your 
order to your VISA or MASTER CHARGE account. Ohio residents call: (216) 464-8047 . 
Or write , including your check or money order , to the address listed below. 

COMPUTERS & COMPONENTS 

• 

CLEVELAND CONSUMER 

P.O. Box 46627 
Cleveland, Ohio 44146 

~----------------~I Order Form•CLEVELAND CONSUMER P.O. Box 46827 I 
• COMPUTERS & COMPONENTS Cle1111!end, Ohio 44146I ::::::; Superboard II $299. [J RF Modulator $35 . 

C 610 Board $29B . D AC-3P 1 2 /1 B/W Monitor $ 159 . II C Mini-Floppy Disk Drive $299. D C1 P Sams Manual $B . 

I (Attach separate sheet for other items.) I 
NAME 

I ADDRESS : I
I CITY : STATE: ZIP: I 

PHONE:
I Payment by: VISA __ MASTER CHARGE __ MONEY ORDER __ II Credit Card Account # ____________________ 

"The Superboard II is an excellent 

1 
Expires Interbank #(Master Charge) I 

choice for the personal computer 
enthusiast on a budget." TOTAL CHARGED OR ENCLOSED$ [Ohio Residents add 6.5% Sales Tax) I 
- BYTE , MAY 1979 LOrders of less than $100, please add $4 DO to cover shipping costs. Orders will be accepted from.U .S. and .lllll••·----------­ Canada only. All pnces quoted are U S . date of publicat ion. standard UPS shipping FOB the facury c:_.----------------­

Look at this! 

Ohio Scientific 
Superboard II 

$299 
• It's the first complete computer 

system on a board . 
• Superboard II uses the ultra 

powerful 6502 Microprocessor 
• BK Microsoft BASIC-in-ROM 
• 4K static RAM on board, 

expandable to BK 
• Full 53-key keyboard, with upper 

and lower case . Plus user 
expandability . 

• Video interface and audio 
cassette interface. 

The Ohio Scientific Superboard II at 
$299 ­ in today's economy ­ has 
got to be the best buy by far . It will 
entertain you with spectacular 
graphics made possible by its ultra 
high resolution graphics and super 
fa st BASIC. It will help you in school 
or industry. as an ultra powerful 
scientific calculator. Advanced 
scientific functions and a built-in 
" immediate" mode allow you to 
solve complex problems without 
programming . 

The Superboard II can be 
expanded economically, for business 
uses , or to remotely control your 
home appliances and security. Even 
communicate with other computers . 

Read what's been written 
about Superboard II: 
"We heartily recommend Super­
board II for the beginner who wants 
to get into microcomputers with a 
minimum cost. A real computer 
with full expandability." 
- POPULAR ELECTRONICS , MARCH 1979 
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be called by both the BCD to Listing: 3. A Floating-Point Binary to BCD Routine. 
floating-point binary routine and SOBOO A5 01 BEGLN LDA MSB Test MSB to see if mant issa is zero. 
the binary to decimal routine OB02 DO OE BNE BRT If it is, print a zero and then 
described here. So my first task OB04 20 9B OF JSR CLDISP get out. Clear display. 

was to rewrite the divide-by-ten 	 OB07 A9 30 LDA S30 Get ASCII zero. 
OB09 20 AG OF JSR OUTCH Jump to output subrout inc . routine as a subroutine. I also 
OBOC A9 OD 	 LOA SOD Get " carriage return. · 

discovered that the divide-by-ten OBOE 20 AG OF JSR OUTCH Output it. 
routine described in the previous OB 11 GO RTS Return to calling routine. 
article did not give sufficient preci-	 OB12 A9 00 BRT LOA $00 Clear OYFLO location . 
sion. In any case, the divide-by-ten 	 OB14 S5 00 STA OYFLO 

OBlG A5 05 BRY LDA BEXP Is the binary exponent negative? routine was completely revised and 
OBlS 10 OB 	 BPL BRZ No. 

appears in Listing 1 in thi article. OBJA 20 00 OD JSR TENX Yes. Multiply by ten until the 
It uses the location $0000, called OBlD 20 30 OD JSR NORM exponent is not negat ive. 
OVFLO , as a '' guard '' byte to OB20 CG 17 DEC DEXP Decrement decimal exponent. 
give the necessary precision . It OB22 BS CLY Force a jump. 

0823 50 Fl BYC BRY Repeat.actually starts at $0EC5, but our 
OB25 A5 05 BRZ LOA BEXP Compare the binary exponent tolisting starts at $0EBF to indicia te OB27 C9 20 	 CMP S20 S20 = 32 . 

a few changes that must be made OB29 FO 4S BEQBCD Equal. Convert binary to BCD. 
in the original listing to insert the OB2B 90 OS BCC BRX Less than. 
subroutine. OB2D 20 C5 OE JSR DIYTEN Greater than. Divide b)' ten until 

OB30 EG 17 INC DEXP BEXP is less than 32.Some other minor modifica­
OB32 BS 	 CLY Force a jump.tions to the program are given in 
OB33 50 FO 	 BYC BRZ 

Listing 2. Although the BCD to OB35 A9 00 LOA SOO Clear OYFLO 
Floating-Point Binary program will OB37 S5 00 STAOVFLO 
work without these changes, it will OB39 20 00 OD BRW JSR TENX Multiply by ten. 

OB3C 20 30 OD JSR NORM Then normalize.work better if you introduce the 
OB3F CG 17 	 DEC DEXP Decrement decimal expone nt.changes shown in Listing 2. T he 
OB41 A5 05 	 LDA BEXP Test binary exponent.

development of the program OB43 C9 20 CMP $20 I it 32? 
described in this article enabled me OB45 FO 2C BEQBCD Yes. 
to find some places to improve th e OB47 90 FO BCC BRW It 's less than 32 so multiply by 10. 

OB49 20 C5 OE JSR DIYTEN It s greater than 32 so divide.other routine. The modifications 
OB4C EG 17 	 INC DEXP Increment decimal exponent.

are simple and short. 
OB4E A5 05 BRU LDA BEXP Test binary exponent. 
OB50 C9 20 CMP $20 Compare with 32. 

The Conversion Routine OB52 FO OF BEQBRV Shift mantissa right until exponent 
OB54 46 01 LSR MSB is 32.The program to convert a nor­
OB5G 66 02 	 ROR NMSB

malized floating-point binary OB5S 6G 03 ROR NLSB 
number and its exponent to a BCD OB5A GG 04 ROR LSB 
number and then output the result 	 OB5C G6 OB ROR TEMP Least-significant bit in to TEMP. 

OB5E EG 05 INC BEXP Increment exponent fo r each shiftis given in Listing 3. A 32-bit 
OBGO BS 	 CLY right.binary to BCD conversion sub-
OBGl 50 EB 	 BYC BRU 

routine is called by this program OBG3 A5 OB BRV LOA TEMP Test to sec if we need lo round 
and it is found in Listing 5. A OBG5 10 OC BPL BCD up . No. 
flowchart of the entire process is OBG7 3S SEC Yes. Add one to manti ssa . 

OBGS A2 04 LDX S04given in Figure 1. The normalized 
OBGA B5 00 BRS LDA ACC ,X floating-point binary mantissa is 
OBGC G9 00 	 ADC SOO 

operated on by a series of " times OBGE 95 00 STA ACC X 
ten " or "divide by ten " operations OB70 CA DEX 
until the binary point is moved 	 OB71 DO F7 BNE BRS 

OB73 20 G7 OD BCD JSR CONVD Jump to 32 bit binary-to-BCDfrom the left of the mantissa to the 
routine.right of the 32 bit mantissa . In 

OB7G AO 04 BRM LDY S04 Rotate BCD accumulator r ight until 
other words , we multiply by ten or OB7S A2 04 BRP LDX $04 non-significant zeros arc shifted 
divide by ten until the binary OB7A lS CLC out or DEXP is zero , wh ichever 
exponent is 32. Then the mantissa OB7B 7G 20 BRQ RORBCDN ,X comes first. 

OB7D CA DEXrepresents an integer and can be 
OB7E 10 FB 	 BPL BRQconverted to a BCD number using 
OBSO SS 	 DEY

the subroutine in Listing 5. The OBSl DO F5 BNE BRP 
algorithm for this latter routine OB83 EG 17 INC DEXP Increment exponent for each sh ift 

is from Peatman's Oohn B) OBS5 FO OG BEQBRO right. Get out when DEXP = 0. 
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Standard Features: 
• 	 Full power to PET / CBM for a minimum of 

15 minutes 
• Insta lls within PET / CBM cabinet 

• o wiring changes necessary 

• 	 Batteries recharged fro m PET/ CBM inte­

gra l powe r s upply 

Specifications: 
• 	 Physical Size: 5.5' ' x 3.6" x 2.4" 
• 	 Weight: 4.5 lbs . 
• 	 Time to reach full charge: 16 hours 
• 	 Duration of outputs: Minimum of 15 min . 
• 	 Voltages: + 16, +9 , -12 , -9 
• 	 Battery Life Expectancy: 3 to 5 years 
• 	 Battery On-Off Switch 

For Use With: 
• 	 Commodore PET/ CBM 2001 a nd 4000 ser­

ies compute r 
• 	 Com modore PET / CBM 8000 series com­

puter (screen size wi ll not be norm a l on 
battery back-up) 

• 	 Commodore C2N Cassette Drive 

BATTERY 
BACKUP 
SYSTEIVL 

FOR COMMODORE PET/CBM COMPUTERS 

ever agai n lose valuable data because of 
power shortages or line surges . BackPack sup­
plies a mini mum of 15 minutes reserve power to 
32K of memory, the video screen and tape 
drive . BackPack fits inside the PET/ CBM 
cabi net and can be installed easily by even the 
novice user . BackPack is recharged during nor­
mal operation and has an integra l on-off switch . 

BackPack comes fully assembled and tested . 
In s tructions included . 

BackPack is a trademark of ETC Corporation 

CBM/PET are trademarks of Commodore Business Machines 


Designed and manufactured by: 

ELECTRONIC TECHNOLOGY CORPORATION Electronic Manufacturing 
P.O. Box G, Old N.C. 42 Tech ni ca l Design and Development 
Apex, North Carolina 27502 Computer- System Technology 

Phone: (919)362-4200 or (919)362-5671 
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Microprocessor Based Design 
(McGraw-Hill) . 

Of course, each time the 
binary number is multiplied by ten 
or divided by ten the decimal expo­
nent is adjusted. Thus , we are left 
with a BCD number in locations 
$0020 - $0024 (five locations for 
ten digits) and a decimal exponent 
in $0017. The rest of the routine is 
largely processing required to give 
a reasonable output format . Since 
we don't want to print a group of 
non-significant zeros, the BCD 
number is rotated right until all the 
zeros are shifted out or the decimal 
exponent is zero, whichever comes 
first. 

Next the routine starts ex­
amining the BCD number from the 
left and skips any leading zeros. 
Thus, the first non-zero digit is the 
first digit printed. Of course, if the 
number is minus (a non-zero result 
in location $0007) a minus sign is 
printed. Next the decimal point is 
printed, and finally the exponent is 
printed in the form "E XX." 
Thus , the format chosen always 
has the decimal point to the right 
of the significant digits , 3148159 . 
E-6 for example . If you want scien­
tific notation for non-integer results 
you can modify the output routine. 
It's simply a matter of moving the 
decimal point . The flowchart and 
the comments should allow you to 
understand and modify the code. 

OBS7 A5 20 
OBS9 29 OF 
OBSB FO E9 
OBSD EA 
OBSE EA 
OBSF EA 
OB90 EA 
OB91 EA 
OB92 20 9B OF 
OB95 A5 07 
OB97 FO 05 
OB99 A9 2D 
OB9B 20 AG OF 

OB9E A9 OB 
OBAO S5 OB 
OBA2 AO 04 
OBA4 lS 
OBA5 A2 FB 
OBA7 3G 25 
OBA9 ES 
OBAA DO FB 
OBAC 2G 00 
OBAE SS 
OBAF DO F3 
OBBI CG OB 
OBB3 A5 00 
OBB5 FO Eb 
OBB7 lS 
OBBS G9 30 
OBBA 20 AG OF 
OBBD A9 00 
OBBF S5 00 
OBCl AO 04 
OBC3 lS 
OBC4 A2 
OBCG 3G 25 
OBCS ES 
OBC9 DO FB 
OBCB 2G 00 
OBCD SS 
OBCE DO F3 
OBDO A5 00 
OBD2 CG OB 
OBD4 DO El 
OBDG A5 17 
OBDS FO 4S 
OBDA A9 2E 
OBDC 20 AG OF 
OBDF A9 45 
OBEl 20 AG OF 
OBE4 A5 17 
OBEG 10 OD 
OBES A9 2D 
OBEA 20 AG OF 
OBED A5 17 
OBEF 49 FF 

OBFl S5 17 
OBF3 EG 17 
OBF5 A9 00 
OBF7 S5 00 
OBF9 FS 
OBFA AO OS 
OBFC 2G 17 
OBFE A5 00 

socoo G5 00 
OC02 S5 00 
OC04 SS 
OC05 DO F5 

BRO 

BRN 

BRI 

BRH 


BRG 


BRX 


BRL 

SFB 

BRJ 


THERE 

BRl 

LDA LBCDN 
AND SOF 
BEQBRM 
NOP 
NOP 
NOP 
NOP 
NOP 
JSR CLDISP 
LDA MFLAG 
BEQBRN 
LDA S2D 
JSR OUTCH 

LDA SOB 
STA TEMP 
LDY $04 
CLC 
LDX SFB 
ROL BCDN 
INX 
BNE BRG 
ROL OVFLO 

DEY 
BNE BRH 
DEC TEMP 
LDA OVFLO 
BEQBRI 
CLC 
ADC S30 
JSR OUTCH 
LDA SOO 
STA OVFLO 
LDY S04 
CLC 
LDX SFB 
ROL BCDN ,X 
INX 
BNE BRJ 
ROL OVFLO 
DEY 
BNE BRL 
LDA OVFLO 
DEC TEMP 
BNE BRX 
LDA DEXP 
BEQARND 
LDA S2E 
JSR OUTCH 
LDA $45 
JSR OUTCH 
LDA DEXP 
BPL THERE 
LDA S2D 
JSR OUTCH 
LDA DEXP 
EOR SFF 

STA DEXP 
INC DEXP 
LDA SOO 
STA OVFLO 
SED 
LDY $OS 
ROL DEXP 
LDA OVFLO 
ADC OVFLO 
STA OVFLO 
DEY 
BNE BR1 

Has a non-zero digit been shifted 

into the least-significan t place? 

No. Shift another digit. 

Oops. These NOPs cover an 

earlier mistake. 


This routine simply clears the 

AIM G5 20-charactcr di splay. 

If the sign of the number is minus, 

output a minus sign first. 

ASCII " - " = S2D. Output 

character . 

Set digit counter to eleve n. 


Rotate BCD accumulator left to 

output most-significant digits 

first. But first bypass zeros. 


Rotate digit into OVFLO. 


Decrement digit counter. 

Is the rotated digit zero? 

Y cs. Rotate again . 

Convert digit to ASCH and 

output it. 


Clear OVFLO for ne xt d igit. 


Output the remaining d igits. 


Rotate a digit at a time into 

OVFLO then output it. One digit 

is four bits or one nibble. 


Get digit. 

Decrement digit counter. 


Is the decimal exponent zero? 

Yes. No need to output exponent. 

Get ASCII decimal point . 

Output it. 

Get ASCII " E". 


Is the decimal exponent plus? 

Yes. 

No . Output ASCII ' - " 


It' s minus, so complement it and 

add one to form the twos 

complement. 


Clear OVFLO. 


Convert exponent to BCD. 
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MICRO MINI COMPUTER WORLO 
74 Robinwood Ave . 


Columbus, Ohio 43213 

(6 14) 235·5813 or 235·6058 


PRESENTS 

BUSINESS ENHANCEMENTS 


COMPUSERVICE BUSINESS SOFTWARE 

for 


COMMODORE AND APPLE COMPUTER SYSTEMS 


B.E.C. #3000 Series 
General Ledger (Apple 11 & CBM 2001 / 8032/2040) S150.00 
Accoun ts Receivable (Apple II & CBM 2001/8032/2040) $1 50.00 
Payroll (Apple II & CBM 2001/8032/2040) $150.00 
Inventory (Apple II & CBM 2001/8032/2040) $150 .00 
Mall List (Apple II & CBM 2001/803212040) $150.00 
Job Cost (Apple II & CBM 2001/8032/2040) S150.00 
Accounts Receivables (CBM 2001/803212040) S220.00 

wuh Order Entry 
ROM Control Chip required wllh CBM System s 70.00 

B.E .C. #4000 Series NEW for 803218050 
General Ledger (CBM 8032/8050) $175.00 
Accoun1s Receivables (CBM 8032/8050) $220 .00 

with Order Entry 
Accounts Payable (CBM 8032/ 8050) Sl 75.00 
Payroll (CBM 8032/8050) S175.00 
Inventory (CBM 803218050) S150.00 
Mail List (CBM 803218050) S175.00 
Job Cos1ing (CBM 8032/ 8050) S150.00 
ROM Control Chip requ ired with CB M System s 70.00 

Special Oller. buy any two (2) of the above packages and receive a 10% dis· 
count off suggested retail. Oller expires 1 July, 1981. 

Send for documentation package tor $20. apply this amount towards your first 
purchase or return documentation in re-saleable cond1t1on for complete refund . 
CALL or WRITE for MMCWl's FREE CATALOG of computer products. 

B.E.C. Sollware is Distributed 1n the East by MICRO MINI COMPUTER 
WORLD 	INC . 

Dealer Inquiries Invited 

Introducing 

THE DOUGLAS POINT OF SALE SYSTEM 


The DOUGLAS POINT OF SALE SYSTEM is a data processing system operating 
on the Commodore Business Machines 8032 or 2001 (with BASIC 4.0 ROM 's 
installed) , and the 8050 megabyte disk computing equipment. The standard 
business keyboard is required . The system inlegrates retail sales lacilitles and 
aclivities with the merchanlile inventory lo provide a complete " poinl·of·sale" 
data processing system for the retail trade establishment. 

The DOUGLAS POINT OF SALE SYSTEM supporls : 
• Ma1or requirements cl the retail sale transaction: 

• Normal out·of·inventory sales . 
• Non·inventory sales such as installauon fees. 
• Customer returns. 
• Down payments in cash or in used equipment. 
• Cash and credit transactions 
• Provision for lax exempt customers . 
• Control of loaned inventory Items. 
• Sales lax computations for sales and returns. 
• Printed receipts with company name and receipt number 
• Capability to add personalized notes on each receipt. 

• Integration of sales activi ty with inventory: 
• Automatic adjustment 10 inventory at lime of sale. 
• Customer returns posted back 10 inventory at time of sale 
• Stock replenishment determined at 11me of sale . 
• Complete sales hislory captured during each sale. 

• Automated processing of : 
• Mail lists of customer and distributor addresses. 
• Major item customer inventory. 
• Trade-in acceptance data for used inventory reporl. 
• The inventory receiving process and associated reports . 
• Service and maintenance contracts 
• Daily sales activity repon . 
• File purge and sys1em backup. 
• Password security for unattended compuler. 
• Pricing and addressing labels. 

DISTRIBUTED BY: 

SUGGESTED RETAIL S750.00 

CALL OR SEND FOR ~o..,,, ct."~t." 
MMCWI CATALOG • coul<TRy sl<DPP',..o 

74 ROBtNWOOO AVE. COLUMBUS,OHtO 43213DEALER INQUIRIES INVITED 
(&14) 2JS.5813 (&14) 235r6058 

MICRO MINI COMPUTER WORLD 
74 Robinwood Ave. Columbus, Oh io 43213 

(614) 235-5813 or 235·6058 
PRESENTS 


THE INTEGRATED COMPUTER TECHNOLOGIES 


Prioress- 44 Internal Motherboard : 

The ICT P·44 is a 44 pin internal motherboard 1hal fac1l11a1es expansion of your 

PETI CBM within the PET enclosure The Pr1oress·44 1s fully shielded on 11s under· 

side by a massive ground plane The connectors uullze any standard 44 pin edge 

card (many s1yles are available lrom Radio Shack) The folio ving signals comprise 

the P·44 bus. 


+9v. -9v, + 16v.GND .IRO .RES .NMl, RDY.B02 . 
BAO·BA 15,BDO-BD7.BR/W. BW/ R. SEL8.SEL9 .SELA ,SELB. 

• 	DIAG OSTIC SENSE.SYNC and 3 User definable 
The Prioress ·44 is cur rently available for the 
new 2000 and 4000 series. and is under 
development for the 8000 series. 

Ali ICT cards utilize lhe Pnoress-44 bus. 

Price : Prioress-44 With one connector 579.00 
Prioress-44 1·11th six connectors . 95 .00 
Each add1t1onal connector 4.00 

(specify when ordering) 

The ICT Programmable Character Generator: 
The ICT Programmable Charac1er Generator Is 
a 2K RAM replacement for the PETI CBM 
Character Generator ROM . The device allows 
the user 10 reprogram any or all of the 256 
standard PET screen charac1ers . The PCG also 
functions as 2K bytes of RAM in the 
S9000-SBFFF address range . 

Uses ol the ICT PCG . 
a) Foreign character sets. 
b) Math , Engineerin g and special notations 
c) Music notation 
d) Flow control ano modeling 

e) Schematic and logic symbols . h)320Hx200V BIT GRAPHICS 
t) Character oriented game symbols i) many. many more 
g) Archllectural Drawings 

The PCG has an empty socket for the original PET ICBM ROM . With the provided 
external switch . RAM or ADM may be selected. 

ICT provides over t28K ot soflware and data . allowing the user 10 immediately 

utilize the graphics system with extreme ease. Soflware is provided on 2040 format 
d1ske1te and includes : 

a) 7 complete 2K charac er sets (Russian. Katakana+) 
b) Predefined graphics (including the ReaH1me rotating cube) 
c) Development Tools including: 

Charentry · used to program characters in an 8x8 matrix 
Draw · a program lhat allows drawing in a 320x200 area. 
Plot · two versions. x.y plotling in the 320x200 matrix. A fast assembler 

version and a readable BASIC version 
Screen Dump · an assembler program 10 dump the EXACT screen contents 

10 a Commodore 2022 printer . 
Price · PCG with 2040 d1ske1te and manual S240.00 

Manual alone . 7.50 

The ICT HexRDM : 
A six socket programmable ROM board. Any three ol the sockets may be pro­
grammed lo become RDMs al $9000. S9800. $AOOO. SA800. SBOOO and/or SB800. 
A simple BASIC POKE equates any socket 10 any ot the above addresses . 
Price: 	HexROM and manual Sl 10.00 

DumROM (6 soc kets at fixed addresses) 
The ICT EPAOMer: 
The EPRDM er will READ/PROGRAM/ VERIFY the following EPRDMs 

2758. 2716. 2732 (24 pin EPRDMs) and 
2764 27128 (28 pin EPROMs) 

To a maximum of 36 pin 1/0 (5V) . 

The software (wri nen in assembler) wi ll support the above EPROM types and also 
allow the use1 to define any new EPROM configurauons (5V Vee. 25V Vpp) 
Price: EPROMer . soflware and manual 	 $180.00 
ICT Products d1slribu1ed by Micro Mini Computer world Inc . 

• • • Special introductory offer • • • 

10% off all suggested reta il prices 


(offer expires July 1, 1981) DEALER INQUIRIES INVITED 


Integrated 
Computer 
Technologies 

69.00 
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Figure 1. Flowchart of the Floating-Point Bin ary to BCD Routine. 

http:SOH"IAl.ln


73 April. 1981. Issue 11. 	 COMPUTE! 

OC07 D8 CLD 
OC08 18 CLC 
OC09 A5 00 LDA OVFLO Get BCD exponent. 
OCOB 29 FO AND $FO Mask low-order nibble (digit). 
OCOD FO 09 BEQBR2 
OCOF 6A RORA Rotate nibble to the right. 
OClO 6A RORA 
OCll 6A RORA 
OC12 6A RORA 
OC13 69 30 ADC $30 Convert to ASCII. 
OCI5 20 A6 OF JSR OUTCH Output the most-significant digit. 
OCI8 A5 00 BR2 LDA OVFLO Get the least-significant digit. 
OCIA 29 OF AND $OF Mask the high nibble. 
OClC 18 CLC 
OClD 69 30 ADC S30 Convert to ASCII. 
OCIF 20 A6 OF JSR OUTCH 
OC22 A9 OD ARND LDA SOD Get an ASCII carriage return. 
OC24 20 A6 OF JSR OUTCH 
OC27 60 RTS All finished. 

Listing 4 . Subroutine OUTCH For the AIM 65. 

SOFA6 20 00 FO OUTCH JSR PRINT AIM 65 monitor subroutine. 
OFA9 20 72 OF JSR MODIFY See previous article in COMPUTE! 
OFAC 20 60 OF JSR DISPLAY See previous article in COMPUTE! 
OFAF 60 RTS RTS 

Too Much! 

How can we tell you 

about 200 products 


in one advertisement? 


Our new catalog gives detailed 
descriptions of over 200 peripherals, 
software packages and books. We 
be lieve that to make an intelligent pur­
chasing dec ision you need as much 
information as possible. You need 
more than can fit into a short ad . You 
need screen photos of software , not 
just a glowing descript ion . You need 
technical deta ils about peripherals. 

You 'll find this kind of detail in our 
new 48-page catalog . Ifs unique in the 
small computer field . Best of all. ifs 
FREE . 

12:J Jrn ,f:j z.1 ~ j r•t1 
119 Maple Ave ., Morristown . NJ 07960 

Listing 5. A 32 Bit Binary-to-BCD Subroutine. 

SOD67 A2 05 CONVD 
OD69 A9 00 
OD6B 95 20 BRM 
OD6D CA 
OD6E 10 FB 
OD70 F8 
OD71 AO 20 
OD73 06 04 BRN 
OD75 26 03 
OD77 26 02 
OD79 26 01 
D7B A2 FD 
OD7D B5 25 BRO 
OD7F 75 25 
OD81 95 25 
OD83 ES 
OD84 DO F7 
OD86 88 
OD87 DO EA 
OD89 D8 
OD8A 60 

LDX $05 
LDA $00 
STA BCDA ,X 
DEX 
BPL BRM 
SED 
LDY $20 
ASL LSB 
ROL NLSB 
ROL NMSB 

ROL MSB 
LDX SFB 
LDA BCDA,X 
ADC BCDA,X 
STA BCDA ,X 
INX 
BNE BRO 
DEY 
BNE BRN 
CLD 
RTS 

Clear BCD accumulator. 

Zeros into BCD accumulator . 

Decimal mode for add. 

Y has number of bits to be 

converted. Rotate binary number 

into carry . 


X will control a five byte 

addition. Get least-significant 

byte of the BCD accumulator, 

add it to itself, then store. 

Repeat until all five bytes have 

been added. 

Get another bit from the binary 

number. 

Back to binary mode. 

And back to the program. 


Odds 

And Ends 


ore growing ... Send in your 
one or two paragraph 
programming hints to 

Odds and Ends, 
c/o COMPUTE! 
P.O. Box 5406. 
Greensboro. NC 27403 
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Control For PET,APPLE,KIM and AIM65 

The world we live in i full of variables we want to 
measure . These include weight, temperature, pressure, 
humidity, speed and fluid level. These variables are 
continuous and their values may be represented by a 
voltage. Thi s voltage is the analog of the physical 
variable . A device which converts a ph ysical, 
mechanical or chemical quantit y to a voltage is called 
a sensor . 

Computers do not understand voltages: They 
understand bits. Bit s are digita l signal s. A device 
which convert s voltages to bit s is an analog-to-digital 
converter. Our AIM 16 (Analog In put Modu le) is a 16 
input analog·to-digital converter. 

The goal of Connect icut microcomputer in 
designing the ur·..1AC SYSTEMS is to produce easy to 
use. low cost data acquisition and control mo dules for 
small computers. These acquisition and control 
modules will include digital input sensing (e .g. 
switches), analog input sensing (e.g . temperature, 
humidity), digital output cont rol (e .g. lamps, motors, 
alarms), and analog output control (e .g. X- Y plotters, 
or oscilloscopes) . 

Connectors 
The A IM 16 requires connections to its input port 
(analog inputs) and it s output port (computer inter­
face) . The ICON (Input CONnector) is a 20 pin, 
solder eyelet, edge connector for connecting inputs to 
each of the AIM 16's 16 channels . The OCON (Output 
CONnector) is a 20 pin, solder eyelet edge connector 
for connecting the computer's input and output ports 
to the AIMl6. 

The MANMOD I (MANifold MODule) replaces 
the ICON. It has screw terminals and barrier strips for 
al l 16 inputs for connecting pot s, joysticks, voltage 
sources. etc . 

CABLE A24 (24 inch interconnect cable) has an 
interface connector on one end and an OCON 
equivalent on the other. This cable provides connec­
t ions hetween the uMACSYSTEMS computer inter­
faces and the A IM 16 or XPAND RI and between the 
XPANDRI and up to eight A IM 16s . 

Analog Input Module • 
The A IM 16 is a 16 channel analog to digi tal converter 
designed to work with most microcomputers. The 
AIM 16 is co nn ected to the host computer through the 
computer's 8 bi t in put port and 8 bi t output port, or 
through one of the uMAC SYSTEMS special inter ­
faces . 

The input voltage range is 0 to 5. 12 volts. The in · 
put vol tage is co nvened to a count between 0 and 255 
(00 and FF hex) . Resolution is 20 millivolt s per co unt. 
Accuracy is 0.5% :t I bit. Conversion time is less 
than 100 microseconds per channel. All 16 channels 
can be scanned in less than 1.5 mi ll iseconds. 

Power requirement s arc 12 volt s DC at 60 ma . 

POWl 
The POW! is the power module for the A IM16 . One 
POW I supplies enough power for one AIM 16, one 
MANMODI, sixteen sensors, o ne XPANDRI and one 
computer interface . The POW ! comes in an American 
versio n (POW la) for 110 VAC and in a European ver ­
sion (POW le) for 230 VAC. 

This module provides two temperature probes for use 
by the AIM16 . This module should be used with the 
MANMODI for ease of hookup . The MANMODI 
will support up to 16 probes (eight T EMPSENS 
modules). Resolution for each probe is l ' F. 

Remote Controller­

Clock and Calendar 


AN INEXPENSIVE CONTROL 
SOLUTION FOR 

HOME SECURITY • ENERGY CON­
SERVATION • GREENHOUSES 
• ENVIRONMENTAL CONTROL 
• INDUSTRIAL CONTROL 
• LABORATORIES 

SUPER X-10 MOD SPECS 
I. 	Remote controller 

Con trols up lo 256 differen t remo te devices by sen­
ding signa ls over the house wiring to remote 
mod ules. Uses llSR remote modu les avai lable all 
over the USA (Scar , Radio Shack, etc.). Docs not 
requ ire BSR contro l mod ule . Docs not use sonic 
link . 

2. 	Cloc k/ calendar 
Time o f day - hours. minutes. seco nd s 
Date · mo nth, day - au tomaticall y corrects ror 
28,29,JO and J I day mo nth s. Day of the week. 

J . Digital inpu t/ output s 
8 inpu ts · TTL level or swit ch cl osures. 


Can be used as a trigger fo r a stored 

sequence. 


8 output s · TTL levels 

Power suppl y included 11 OVAC only. 


XPANDRl 
TI1e XPAND RI "Hows up to eight Input/ Output 
modules to be co nnected 10 a compu1cr a t one time . 
The XPANDR I is connected to the computer in place 
o r the A IM16 or XIO MOD. Up 10 eight AIM 16s or 
seven Aim 16s and one X 10 MOD are then connected 
to each of the eight pons provided using a CABLE 
A24 for each module . 

For your convenience t he A IM 16 and the X 10 MOD come as part of a num ber of one ICON and one OCON . The e 1et s requ ire that yo u have a hard ware knowledge 
ct . The minimum configuration for a u able system is the A IM 16 Starter Set I of your computer and o f computer int erfacing. 

which incl udes o ne AIMl6, o ne POW!, one ICO N and one OCON. T he Al'.\-11 6 For simple p lug compatible system s we also offer compu1 cr in terface and set s 
Starter Set 2 include a MANMO DI in place o f the ICON . The minimum co nfigura­ for many co mputers. 
t ion ror a usable system is the XIO MOD Starter Set wh ich includes one XIO MOD. 

AIM 16 . .. ... .. . ....... . . . .. .. . ... . . .. . . . .. 179.00 
SU P ER X IOMOD(llOVAConly) ... . . . .. . ... 249.00 
POW la (POWcr modulc-110 VAC) . .. .. . . . . .. . . 14.95 
POW Ie (POWer module-230 VAC) . . ........ ... 24.95 
ICON (Input CONnector) .. .. .. .. . ...... .. . . .. . 9.95 
OCON (Out put CONncctor) . . . . . .. .. ... . .. .. .. . 9.95 
MANMODI (MANi fold MODule) . . . . . . . . . . . 59.95 
CA BLE A24 (24 inch interconnect 
cable) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.95 
XPANDR I (allows up 10 8 Input or 
Output modules to be con nected to a 
computer a t o ne time) .. .... . . . . . . . . . . . 59.95 
TEM PSENS2P I (two temperature probes. 
- IO"F to 160' F) ... . .. . . . ... . . .. . . . .. ... ... .. .. 69.95 
LI G HTSENS IPI (light level probe) . .. . .. . ... .. . 89 .95 
The fol lowing ct s include o ne AIM 16, 
one POW I, o ne OCON and one ICON . 
A IMl 6 Starter Set la ( 11 0 VAC) . . . . . . . . . . .. .. . 189.00 
A IM 16 Sta rter Set Ie (230 VAC) ..... . . . . . . .. . . 199.00 

All prices and speci ficat ions subject to change \lli lho ut 
no1icc. Our 30-day money back guarant ee: applies. 

The fo llowing set s include one AIM16, 

one POW ! , one OCON and one MANMODI. 

A IM16 Starter Set 2a (110 VAC) . . .. .. . . ..... . . 239 .00 

AIM 16 Starter Set 2e (230 VAC). . . . . . 249.00 


The fo llowin g mnd ules plug into the ir respective 

computers and, when used with a CA BL E A24 , 

eliminate the need for cu ·tom wirin g or the co mputer 

interface. 

PETMOD (Commodore PET) ..... . .. . . . . ..... 49.95 

KIMMOD (KIM,SYM) . . . . . . .... 39.95 
APMOD !APPLE II ) ... . . . .... . . . .59 .95 
TRS-80 MO D (Radio Shack T RS-80) . . . . 59.95 
AIM65 MO D (A IM 65) . . . . . . . . . 39.95 

The fo llowi ng set s incl ude o ne AIM 16 . one POWI, one 
MANMOD I. o ne CABL E A24 and o ne rn mput er inter ­
face module 
PETSET la (Commodore PET ­
11 0 VAC) . .. . . . ... ... . . . . . ..... . .. ... .... .. 295 .00 
PETSET le (Commodo re PET ­
230 VAC) . ... . . . ... . .... . . . . . . .. .. . . .... . .. 305.00 

KIMSETla (KIM, SY M.AIM65 · 
l lOVAC) . ....... . . . ..... . . . ... . . . .... . .. . . 285.00 
KIMSETlc (KIM ,SYM.A IM 65 · 
230 VAC) ... . . . . . . . ... . .. . ... . . . . 295 .00 
A PSETla( ;\ PPLE II - 11 0 VACJ . . . .. 295 .00 
AP ETlc(1\PPLE II - 230 V,\ C) ... . . . 305.00 
T RS·80 SETI a (Rad io Shack TRS-M ­
11 0 VA CJ ................... . .. . . ... ... . . . . 295 .00 
T RS-80 ET le( Radio Shack T RS-80 · 
230 V1\ C) .. . . . . . . . . . . . . . . . . . .. . . 305.00 
A IM65 SET l a(A IM65 - l 10 VACI . . . . 285.00 
A IM65 SET le(A l:'-1 65-230 VA C) ...... . . . . .. .. 295 .00 
The fo ll owing set s include one X 10 MOD, one 
CABLE A24, one ICON and one co mputer interface 
module . 
l' ETSET2(Commodore P ET) .. . .. . ... 295.00 
i' IM. ET2( 1\IM ,S YM) . .. . ...... 2KS .IHJ 
APSET2(APPl.E 11 ) . . . . . . . . . . . . . . . . . . . . . 295.00 
T RS·80 SET2 (Radio Shack TRS-801 . ...... .. .. 295 .00 
A IM65SET2 (A IM65) . . . ... . . . . 285.00 
SUPE R X IO MOD/ XPA NDRI SET2 lif yo u already 
have a SET I) . . . .... . .. ... . . . ...... 295.00 



Printer And Communication Interfaces For The CBM/PET 

SADI For Serial 

Two-way 
Communication, 

Parallel 
Printers, 

and Serial 
Printers 

ADA1600 e For Parallel NEC 
and Centronics Standard Printers 

SADI - The microprocessor based serial and parallel interface for the 
Commodore PET. SADJ allows you to connect your PET to parallel 
and serial printers, CRT's, modems, acoustic couplers, hard copy ter­
minals and ot her computers. The serial and parallel ports arc indepen­
dent allowing the PET to communicate with both peripheral devices 
simultaneously or one at a time. In addition, the RS-232 device can 
communicate with the parallel de\"ice. 
Special Features for the PET intcrrace include: 

Conversion to true ASCII both in and out 
Cursor con1rols and runction charac1ers specially printed 
Selec1able reversal or upper and lower case 
Addressable - works wilh olhcr devices 

Special Features for 1he serial inlcrface include: 
Baud rate selectable from 75 to 9600 
Hair or rull duplex 
32 characler buffer 
X-ON, X-OFF automatically sent 
Selectable carriage return delay 

Special Features for 1hc parallel inlerfacc include: 
Dala strobe - ci1hcr polarily 
Device ready - eilher polarity 
Centronics compatible 

Complete with power supply, PET IEEE cable, RS-232 connec1or, 
parallel port connector and case . Assembled and tested. 

SADla (llOVAC) S295 
SADle (230VAC) S325 

The _ADAJ600 is a low cost. easy lo use interfac~ for lhe Commodore Compu1ers . It allows lhe PET and CBM computers 10 use standard Ccntronics type prinlers (in­
clud1.ng 1he NEC 553~) for improved quaht~ priming. The ADA l600 has a 1wo foot cable which plugs in10 1he PET IEEE port. Ano1her IEEE ca rd edge connec1or is 
provided for connecting disks and olher peripherals to the PET. The ADAJ600 is addressable and does nol tie up the bus. The address is swi1ch selectable. A four foot 
cable with a s1andard 36 pin Centronics connector is provided. A switch selects upper / lower case, upper/ lower case reversed (needed for some Commodore machines) 
and UJ)per .:ase only for clearer program lis1ings. Works with WORDPRO, BASIC and other software. No special programming is required. The case measures 3 112 x 
5 3/ 4 inches. Comes comple1e. assembled and tested, wi1h case and cables. Power is obtained from the printer or an external power supply may be used . Retail price 
for the ADAl600 is Sl29. 

ADA1450 e Serial Printer Adapters 
The ADAl450 is a low cost, easy to use serial interface for the Commodore Computers. It allows the PET and CBM computers 10 use standard serial prinlers for im ­
proved qualit y priming. The ADA1450 has a 1wo fool cable which plugs in10 1he PET IEEE port. Anolher IEEE card edge conneclor is provided for connec1ing disks 
and 01her peripherals to the PET. The ADAl450 is addressable and does nol 1ie up 1he bus. The address is swi1ch selec1able. A six foot RS-232 cable is provided wi1h a 
DB25 conncclor . Pin 3 is da1a oul. Pins 5,6 and 8 ac1 as ready lines 10 1hc primer. Pins 4 and 20 act as ready lines rrom the prin1er . These line can be switched for 
non-s1andard printers. Baud rate is sclcc1able 10 9600 baud . A swi1ch sekc1s upper/ lower ca~e. upper/ lower case reversed (needed for some Commodore machines) and 
upper case only for clearer program listings. Work s with WORDPRO. BASIC and 01her sor1ware. No special programming is required. The case measures 3 1/ 2 x 5 
3/ 4 inches. Comes complete, assembled and 1es1ed. wi1h case, c01blcs, power supply and so r1ware on ca.sse11c for graphing runc1ions, forma11ing da1a etc . The ADA l450 
has a rcmale DB25 connector at the end or 1he RS-232 cable for mos1 standard prin1ers. The ADAl450N has a male DB25 at 1he end or the RS-232 cable for lhe 
DIABLO serial printers. Ret ail price for the ADAl450 or 1450N is $149. 

ADA730 Parallel • For the Centronics 730 and 737 Printers 
The ADA730 is a low cost easy 10 use inlerfocc for the Commodore Compu1crs . 11allows 1hc PET and CBM co111pu1ers 10 use Cenlronics 1ype 730 and 737 primers. 
The i\Di\730 has a 1wo root .:able which plugs in10 the PET IEEE port. Ano1hcr IEEE card edge rnnnec1or i< pro\'ided for rnnnccling disks and 01her peripherals 10 
1he PET . The ADA 730 is addressable and docs no t tie up 1he bus. The address is swilch selecrnble. i\ cable wi1h a 36 pin card edge conneclor is provided . A swi1ch 
selects upper / lower coase, upper/ lower case reversed (needed for some Commodore machines) and upper case on ly for clcilrcr program !isling>. Works wi1h WORD· 
PRO. BASIC and 01her soflwarc. No special programming is required. The case measures 3 I / 2 x 5 314 inches. Comes comple1e. assembled a nd 1cs1ed, wi1h case and 
cables . Power is obtained from 1he printer or an external power supply may be used. Re1ai l price for 1he ADA is Sl29. 

Word Processor 
Program• 
PET Word Processor. On tape ­
$39.50, On disk - 49.50 
For BK Pets 29.50 
For 16K and 32K Pm 39.50 

Compose and print Jet1ers, flyers , 
ads. manuscrip1 s . e1c. Uses disk or 
iape. 30 page manual included. 

QUANTITY DESCRIPTION PRICE TOTAL 

SUBTOTAL 
=-=..:c.=..:..:..:..=...-------------,$:-4:-::00-::-- ­
Handling and shipping - add per order . 
Foreign orders add IO"lo for AIR postage 

Conn. residents add 70/o sales tax 

TOTAL ENCLOSED 

NAME 

ADA400 
RS-232 
To Current 
Loop 
Adapter 

RS-232 10 current loop adapter (ADA 400). ADA4005 - Solder Pads 24 .50 
S29.50 ADA400B · Barrier Strips with screw 
Two circui1s - I each direction. Run an RS-232 1erminals 29.50 
device orr a computer's tclclypc port or vice 
versa . Optoisolatcd . 

In the US order from: Connecticut MicroComputer, Inc. 
34 Del Mar Drive Brookfield, CT 06804 (203) 775-4595 
In Canada order from: Batteries Included, LTD 
71 McCaul St. F6 Toronto, Canada MST2XI (416)596-1405 

COMPANY 


ADDRESS 


CITY -------------- ­
STATE -------- ZIP--- - ­

VISA 0 MIC 0 Expiration dale------ ­

Card number-------------- ­

Mention this magazine and deduct 20/o rrom the TOTAL 

Connecticut microComputer, Inc. 
34 Del Mar Drive, Brookfield, CT 06804 
203 775-4595 TWX: 710 456-0052 

http:clud1.ng
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Resolving 
Applesoft and 
Hires Graphics 
Memory 
Conflicts 
Jeff Schmoyer 
This article will attempt to divulge solutions to 
memory usage conflicts that can occur when an 
Applesoft program becomes large enough to start 
taking up residence in a Hires screen page. Of 
course the problems only appear when a program 
utilizing Hires graphics is executed. Throughout this 
article , numbers will be used in both decimal and 
hexadecimal (base 16). Hexadecimal numbers are 
represented with a dollar sign ($) preceding them, 
i.e. $800. 

First , it is necessary to understand the memory 
layout of the region of RAM with which we are con­
cerned. Applesoft programs may reside anywhere in 
memory from $800 to $BFFF in a 48K Apple II . If a 
disk is being used, the top boundary will be lower, 
generally $9600. The top boundary is not really im­
portant to this duscussion so it will be referred to as 
the top of memory. It makes no difference where it is. 

The two Hires screens are in fixed positions in 
memory, the first located from $2000 to $3FFF, and 
the second from $4000 to $5FFF. Figure 1 is a map 
demonstrating what is known so far. 

As may be seen in the drawing, if an Applesoft 
program is confined to the area from $800 to $1 FFF, 
there is no conflict. This allows 6K of program 
space . 

Now it's time to introduce another variable , 
variables! Not on ly does the program itself take up 
space, but as variables are allocated in the program, 
they too have to exist in memory. 

String variables are no problem. They allocate 
space from the top of memory down. Plenty of 
unused space is available in this region. 

Simple variables and numeric and string arrays 
on the other hand, start at the end of the program 

Top of memory 

SGOOO 24576 
Hires Screen 

2$4000 16384 
Hires Screen 

Applcsoft1 8192 
Programs 

Start 

S2000 1ssoo 2048 
HercOther Apple 

Stuff 0so 
Figure 1: Partial Memory Map 
and move up through memory. If there are enough 
of them, they will cruise right into the Hires page. If 
this happens, whenever the Hires screen is altered by 
an HGR or some other command , the variables in 
the screen space will be changed or erased ! 

At this point it can be seen that there is 6K of 
memory available for the program and simple 
variables and arrays altogether. Now the space is 
starting to get tight. 

The first solution that comes to mind is simply 
to switch screens and use the second graphics page 
instead of Hires page 1. That will free up an addi­
tional 8K of memory yielding 4K total. 

This is not really a bad way to go except that 
some Hires features are not fully supported for the 
second screen , such as the mixed text and graphics 
mode. For Hires page 2, the four lines of text at the 
bottom are always filled with garbage. (The lines are 
not actually full of garbage but that will have to be 
considered in a future article .) There is also the 
possibility of needing both Hires screen in the pro­
gram for animat ion or some other purpose . So this 
solution may not be totally acceptable . 

One acceptable solution deals solely with the 
variables. If it can be determined that the program 
itself does not infringe on the Hires territory, the 
variables may be dealt with separately. This deter­
mination may be made by loading the quest ionable 
program, entering HGR , entering TEXT, and then 
listing the program . (Make sure the program has 
been saved somewhere first.) If the end of the pro­
gram is st ill intact , the program fits in the room 
available . If it is gone then move directl y to the next 
solution. This one will not do it. 

If the program fits and the variables do not, the 
variables may be easily moved to another region of 
memory. To do this, as the first line of the Applesoft 
program enter 0 LOMEN: 16384. This line must be 
executed before any variables are allocated . In this 



( lN-lfNI' systems 
""' IS PROUD TO ANNOUNCE A NEW ADDITION 

TO OUR FAMILY! 

(Formerly Superscript) 

SuperScribe is the most powerful and easiest to use Word Processor available for your Apple II or II Plus 
computer. Besides leaping tall buildings in a single bound it: 

• Gives true upper/lower case text on your screen with no ad· • Superscribe has a bullt·ln Instruction capability such that if 
ditional hardware whatsoever. you forget how to use a command and the manual is not close 

by • you may simply ask Superscribe! 
• 	Works with documents larger than the amount of memory in • Supports multiple disk drives! 

your Apple· transparently to you! 
• Will support alternate character sets . 

• Edit not only letters but also any text or binary file , or even 
• Produces form letters using address files easily!basic programs! 

• Supports the shift key modification if made to your Apple . 
• Automatically generates up to 4 separate indices for your • Lets you work with your text on a screen at a time basis •

document! reducing typos and allowing you to see your document as you 
edit it. 

• Save typing time through a unique ability to designate specified 
keys as commonly used words, phrases or even commands! • Works with any printer! 

• Supports the language card or any 16K expansion Ram card 
• Globally search for or replace character strings. to keep more of your document readily available in memory. 

Superscribe is 100% machine language and requires only a 48K Apple II or II Plus with a disk drive. It may be 
purchased through your local computer store or direct from us by sending $89.95 plus $2.50 to cover shipping 
to: 
ON-LINE SYSTEMS· 36575 Mudge Ranch Road - Coarsegold, CA 93614 • 209·683·6858 C.O.D .. Master Charge or Visa accepted 
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way variables are stored above Hires page 1 and out 
of the way. If both screens usage are required, 0 
LOMEN : 245 76 may be alternately entered to start 
variable allocation above screen 2. Be sure to check 
that the additional program line did not extend the 
program past the Hires boundary. 

If the program itself is too large for the available 
space, it must be moved to a more roomy area of 
memory, in this case above the Hires pages. There 
are two page zero locations which con trol where an 
Applesoft program starts, $67 and $68. By altering 
these locations and reloading the program, it can be 
run from the new location. These alterations may be 
made from the direct mode or by a startup program. 
As long as Applesoft is not reinitialized the changes 
will remain in effecL. 

In reality only location $68 in page zero need be 
changed since $67 will be set to 1 in any case. The 
necessary poke is POKE 104,96. 104 translates to 
location $68, while the 96 in hex is $60. This is the 
high order byte of the new program starting address, 
$6001. Alternatively POKE 104,64 may be used to 
locate the program at $4001 . This operation has set 
up the new address for the program to be loaded and 
run from. For the programs to execute correctly at 
the new location , one other poke is necessary . The 
locat ion preceding the program must be set to zero . 
This would be $6000 for the program at $6001 or 
$4000 for the program at $4001. POKE 24576,0 or 
POKE 16384,0 respectively will accommodate this 
change for programs at $6001 and $4001 . 

After the program is moved, a 'dead zone' is left 
in memory from $800 to $1FFF. Neither the 
program nor any of its variables will use this space. 
Its best use would be for machine language routines 
and tables. 

To reiterate, for a program to load and run 
above Hires page 1, POKE 104,64: POKE 16384,0 
is necessary. For a program to load and run above 
Hires page 2, POKE 104,96: POKE 24576 ,0 is 
necessary . 

R emember, the program will not act ually be 
moved by this operation. Only programs loaded and 
run after this point will be above the Hires screen . 
Also, reinitialization of Applesoft will reset the 
pointers to $800. Setting LOMEM as with the 
previous technique is not necessary and should not 
be done. 

To recap, three techniques to avoid memory 
confli cts with Applesoft and the Hires screens were 
outlined. The first is to use Hires page 2 instead of 
Hires page 1. The second is to move the simple 
variables and arrays out of the way with the 
LOMEM command. The third is to change the pro ­
gram start pointers to reset the program load and 
run point above the Hires pages. There are other 
ways to accomodate the screens but these few should 
suffice in most cases . © 

**************** 

Bugs in your Apple? 

DDT 

Disco-Tech's Disc Drive Timer program 

zaps disc drive problems! 
CORAf Cl 

SLOW J OO FA ST 

.r; .. ;r; .:T; ••• 1••• ;r; .. :r;.. :·1: 

C ..,.,----- I .-....... D 


Analyze disc drive motor speed on a routine basis with 

an adjustable rea l-time speedometer. Accurate to one­

tenth of one r.p.m. out of 300 r.p.m . 

Fine-tune disc drive motor speed yourself. All you need 

is DDT, two screwdrivers, and fi ve minutes ' time. 


Engineering Business 

Architecture Utilities 


olifoin1a 1o:s1den ts .:sdd b't la~ Surveying 

Diske tte & complele man ual. 


Also available for TRS-80 Model I. 

To order or for more information, 

d1sc~a
11 

~ microcompute r 9Ct I products 
T .M. a division of 

Morton Technologies, Inc . 
1150 Coddingtown Center 

P.0 . Box 11129 • Santa Rosa . CA 95406 
707 I 523 -1600 I 

Dedier 1nqu111~s m,,.1rt'd 

**************** 

LOOK!!! 

AVANT-GARDE CREATIONS has SOFTWARE: 

!~~,ii~~110~~~ 
GAMES 


BUSINESS 

UTILITIES 


~ ~~~~N;~~.A~l~tf~~ 

We have the following and MORE!: ~ ,~ 
5 Great Game•! Animal Bingo, Jungle Safari, Sp e Defense, 
Sky Watcher, Air Traffic Controller $29.95 (or $9.95 each) 
5 More Great Game•! Deep Sea Treasure, Mystery Code, 
Depth Charge, The Mine Fields of Normalcy, Turn 'Em Loose 

$29.95 (or $9.95 each) 
The Malling Label & Fiiing Sy•tem Filing, label-making, 
binary sort, dynamic sorting, directory, quick·find , more! $24.95 
Sentence DlaRrammlng Educational, grades 6-12 $19.95 
Action Sounds & Hi·Res Scrolling Designed to give your 
program the excitement of action & sound $15.95 
Super Draw & Write Fonts, drawing, and useful utilities 

$15.95 
Super Shape Drawl The best system yet, it works! 
... creates shape tables like a dream.. . $19.95 
The Creativity Package Draw, write poetry, music $19.95 
••... lmpre.slflue ... 5atlsfylng ... lntcrettrlng ... jun l" Peelings (The Magazine of Software 
Reviews) 
''Truly dlfferent... unlque... the program I.! an enjoyable one .. . cu te . .. uery Interesting... 
new ... nlce ... o good value/"' Apple Orchard (Winier) 

Demo Disk I Some of our best stuff $9 .95 
Demo Disk II More of our best $9.95 

All of our •oftware Is written in Apple•oft • , 4 8K, disk 

AVANT-GARDE CREA TIONS DEALER INQUIRI ES INVITED 
P.O. Box 30160 VISA/MASTERCARD 
Eugene, OR 97403 Dept. CM 
(503) 345-3043 

(12pm·6pm 7 days a week) ·Apple is a trademark of Apple Computer. Inc. 
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16KRam 
E!lflansion 
BOard for the 
Apple II* 

S195.00 


• 	 expands your 48K Apple to 
64K of programmable 
memory 

• works with Microsoft Z-80 
card, Vis icalc, LISA ver 2.0 
and other software 

• 	el iminates the need for an 
Applesoft * or Integer Basic 
ROM Card 

• 	switch selection of RAM or 
mother board ROM 
language 

• includes installation and 	use 
manua l 

• ful ly assembled and tested 

Visa and MasterCard accepted 
Shipping and handling will be added unless 

iiliilii the order is accompanied by a check or -
Vls.4 money order 

N.C. res idents add 4% sales tax 

*Apple II and Applesoft are trademarks of Apple 
Computer, Inc. 

MQM!RAQ!\ 

~	P.O. Box 19144 

Greensboro, NC 27410 
(919) 852-1482 

**Formerly Andromeda Computer Systems 
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Fill The Screen With Your Message: Generating 
Large Multi-Colored Characters Using Apple 
Low-Resolution Graphics 
Francis A. Harvey 

Rosann W. Collins 

Theodore C. Hines 


I 11 I c.. l 1!1 I ;, ,, , 


I 1.nr~:, t 'J r I Ctll•J1,nci CJ ',,L "'l, 

'•-"-:::"' .5L • ._r1r :J'· r ...1 . '.1
r-­

Program writcen by beginning 
programmers can often be 
distingui shed from mor elaborate 
"comm ercial ' programs by th e 
fact that th comm rcial programs 
make such extensive use of color 
a nd graphic . Compucers such as 
the Appl and Atari have very 
g od graphics capability, but man y 
u ers lack the time or programm ing 
background , or both to take full 
advantage of these capabilities. As 
a result th ir program-, while they 
may be carefully des igned and in­
terest ing , lack the pizzazz that 
ch ildren expect from computers as 
a result of their experiences ' ith 
commercial progra m and com­
puter games at home and in game 
rooms. 

As pan of a series of utilities 
of this kind, we have developed a 
et of subroutines in Applesoft 

whi ch wi ll di play th e characters in 
any str in g on the screen as large, 
colorful let ters. With these 
ubroutines program instructions, 

prompts, positive reinfo rcement , 
and negative response to us r in­
put can look ju t like those in 
" real" computer games. Very little 
modification of an existing program 
is required to convert scr en output 
to thi form . 

Each cha racter is defin ed (with 
a combination of PLOT, VLI , 
and HLI commands) on a matrix 
which uses seve n blocks in the ver­
ti cal dimension a nd which varies in 
width depending on che shape of 
the character. With the character 
set defined in th is way, each line of 
text can have between six and nin e 
haracters, a nd a total of four lines 

of l xt can b displayed. Ea ·h let­
ter is approximately one-fifth as 

l8 RE} --- ­ LETIER MHTCH -- ­
20 REH - ­ 10/ 20/80 IJERSIO ·l­
30 RE"1 --- ­ BY ---­
40 REH - ­ FRRNCIS f:I. Hf:IRUE'r' -
50 REH - ­ ROSAHH H. COL.LINS -
60 REH - &THEODORE C. HINES -
65 REH - ­ COPYRIGHT 1980 - -
70 HOHE : 6R : GOSUB 5020 
a0 REH TITLE PAGE-­
ge Y = 3:f:IS = •Hf:!TCH": GOSUB 6010 
l00 Y = 'I + 12: A$ = "THE": GtJSUB 6010 
110 Y = Y + 12: AS = •LETTERS•: 60SUB 6010 
120 PRIHT : PRINT : PRIHT 
130 FOR I = 1 TO 1000: HE>-.'T I 
l41 PR!HT "BY FRHHCIS f:I . HARVEY" 
142 PRINT " ROSf:IHN 1-l. COLLIHS" 
143 PRINT " THEODORE C. HIHES" 
145 FOR I = 1 TO 2500: NE>ll I 
146 PRINT : PRINT : PRIHT 
160 R$ = "COPYRIGHT OCTOBER 1980": 60SU8 4020 
170 FOR I = 1 TO 4000: HEXT 
180 PRINT : PRINT : PRINT : REH -CLEAR TE>IT 
190 E = 5: REH - FOR DEHO PURPOSES 
200 REH : E IS HUt1BER OF f:ITTEttPTS 
210 REH -- USER IHSTHUCTIOHS­
220 SF: : GOSUB 5020 
230 X = 0 :Y = 0: REH --RESETS LETTER POSITIOH 
240 f:lf = "I TYPE": GOSUB 6010 
250 ·-r = ·-r + 12 
260 i:l$ = "f:I": GOSUB 6010 
270 'r = Y + 12: A$ = "LETTER." : 60SUB 6010 
2B0 FOF: I = 1 TO 5000: HEXT I: 6R 
290 GOSUB 5020 
300 y = 3 
310 A$ -= "YOU WPE" : 60SU8 6010 
320 y = y + 9 
TI0 i:l$ = "THE SAHE" 
340 60SlfB 6010 
345 'r -= 'i1 + 9 : A$ = "LETTER.": GOSUB 6000 
350 FOF: I = 1 TO 4000: HE>IT I 
360 ·-r = ·-r + 10 
370 i:l$ = "READY?": GOSUB 6000 
380 HOME 
390 UIPUT "STRI KE ' RETJJRH' HHEH 
400 REM 
410 REM HY.HHHlHHHHHI 

420 REH --BESIH HIUH PROGRf:I~ 
430 L = RND ( 1) * 26 + 1 

RBIDY. ";A$ 

440 Cl = Cl + 1: REH -COUNTS LETTERS TF:IED 
450 L = INT <L> + 64 
460 'r' = 3 
470 H$ = CHR$ (U: GR : GOSUB 5020: GOSUB 6010 
480 HOME 

490 PRINT "WPE THE Sf:IHE LEITER." 

500 SET Bf 

510 REH -DI SRBLE RETIJRN KEY 

520 IF RSC (8$) = 13 THEN 500 

530 REH -DISABLE S~E BAR 

540 IF ~SC ( B$) = 32 THEN 500 

550Y=Y+8 

560 R$ = 8$: SOSUB 6010 

570 FOR K = 1 TO 500: NEXT 

580 IF 8$ = CHRs <U THEN GOSUB 2010 

590 IF B$ < > CHR$ ( U THEH 1;osus 1010:Y 

600 FOF: I = 1 TO 2000: NE:i<T I 

810 !F Cl < E THEN 420 

620 6F: : 6051.JB 5000: Y = 3 
830 HOME 
840 t=l$ = "THf:IT'S" : GOSUB 6010 
650 'r' = y + 12 
860 H$ = "f:ILL" : GOSUB 6010 
670 y = y + 12 
880 R$ = "FOR N(}j.j . " : GOSUB 6010 

= 3 : GOTO 500 
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QUALITY DISK SOFTWARE 

BACKED BY ON-GOING APPLICATIONS SUPPORT 

from SPECTRUM SOFTWARE 

APPLE II © 
HOME FINANCE PAK I: Entire Series $49.95 @® 
CHECK REGISTER ANO BUDGET: This comprehensive CHECKING ACCOUNT 
MANAGEMENT SYSTEM not only keeps complete records . it also gives you 
the analysis and con trol tools you need 10 actrvely manage your account 
The system provides routines for BUDGETING INCOME AND EXPENSE. 
AUTOMA TICCHECK SEARCH. and BANK STATEMENT RECONCILING. CRT or 
printer repo1ts are produced for ACTUAL EXPENSE vs BUDGET. CHECK 
SEARCH DISPLAY RECONCILIATION REPORT and CHECK REGISTER DISPLAY 
by month Check en try rs prompled by user-defined menus of standa1d 
purposes and rec iprent codes . speeding data entry and reducr ng drsk 
storage and re tr ieval trme . Six fields of data are stored for each check : 
amount. check no .. date . purpose . recrprent and TAX DEDUCTIBLE 
REMINDER. CHECK SEARCH routines allow searching on any of these data 
fields . Rout1nes are also provided for CHECK SORT by date and check no .. 
DATA EDITING and Report Formats . Up to 100 checks /mo. storage 
. ' ... . . . .... . .... ... . . ... . . .. ... .. . . . .... .. ... 539 95 

SAVINGS: Acco unt manage ment system for up to 20 separate Savrngs 
account s Organrzes . files and drsplays deposits . withd rawa ls and 
interest earned for each account Complete records shown via CRT or 
printer ....... . ..... . .... . ................. . . . . 514.95 

CREDIT CARD: Get Control of your credit cards wrlh this program. 
Organizes . sto1es and displays purchases. payments and service charges 
lor up to 20 s~ par ate cards. Use for cred it cards or bank loans. CRT or 
printer reports .. . ... . ..... . .. . . . . . . .... ...... .... $14 95 

UNIVERSAL COMPUTING MACHINE: $49.95@ 
A user prog1ammable computing system structured around a 50 row x 50 
column ta ble User defines row and column names and eq uatrons formrng a 
unrque computrng machrne. Table elements can be multrplied. divided . 
subtracted 01 added to any other element. User can define repeated 
functrons common to row or column greatly srmplif ying table setup 
Hundreds of unique computing machines can be defined. used and stored . 
and reca lled. with or without old data . for later use . Excellent for sales 
forecasts . engineering design analysis. budgets . inventory lists . income 
statements . production planning. project cost estimates-in short for any 
planning. analysis or reporting problem that can by solved with a table . 
Uni que curser commands allow you to move to any element. change its 
value and immed iately see the effect on other table values. Entire tablecan 
be pr1nted by machine pages (user-def1ned 3-5 columns) on a 40 co lumn 
printer. 

COLOR CALENDAR: $29.95@ 
Got a busy ca lendar? Organize 11 wi th Color Calendar. Whether it's 
birthdays . appointments. business meetrngs or a regular office schedule . 
this program is ll1e per1ect way to scl1edu le your activrties . 
The calendar drsplay rs a beautiful HI-RES co lor graphics ca lenda r of the 
se lected month with each scheduled day highlighted 111 co lor. Using the 
daily schedule . you can review any day of the month and schedule an event 
or activity 1n any one of 20 time slots from 8:00 A.M. to 5:30 P.M. Your 
descr iption can be up to 20 characters long . Thesystem will also print out 
hard copies on your minimum 40-column pr in te r. 

BUSINESS SOFTWARE: Entire Series $159.95 © ® 
MICROACCOUNTANT: The ideal accounting system for small businesses 
Based on classic T-accounts and double·entry booking . this eff1c1ent 
program provides a ledger journal for recording posting and reviewing up 
to 1.000 tran sac tio ns per month to any one of 300 accounts. The program 
produces CRT and printer reports coveting · 
Transaction Journal Balance Sheet 
Account s Ledgers Income and Expense Statement 

Includes a short primer on Financial Accounting. Requires 48K Ram 
. . . . . . ' . - ... . ................. . . . ............. S49.95 

UNIVERSAL BUSINESS MACHINE: Th is program is designed to SIMPLIFY 
and SAVE TIME for the serious businessman who must periodically 
Analyze. Plan and Estimate. The program was created using our Universal 
Computing Machine and it is programm ed to provide thefollowrng plannrng 
and lorecasting tools. 
CASH FLOW ANALYSIS SALES FORECASTER 
PROFORMA PROFIT & LOSS SOURCE AND USE OF FUNDS 
PROFORMA BALANCE SHEET JOB COST ESTIMATOR 
REAL ESTA TE INVESTMENT INVENTORY ANALYSIS 

Price. including a copy of the Universal Computing Machine .... 589.95 

TRS•BO ® 
BUSINESS CHECK REGISTER ANO BUDGET: Our Check Register and Budget 
programs expanded lo include up lo 50 budgetable items and up to 400 
checks per month . Includes bank statement reconcili ng and automatic 
check search (48K) .. . ........... . .... . ........ .... S49.95 

ELECTRONICS SERIES: Entire Series $259.95 
LOGIC SIMULA TOR: SAVE TIME AND MONEY Simulate your digital logic 
circui ts before you build them. CMOS. TIL. or whatever. if it's digital logic . 
this program can handle it. The program is an interactive. menu driven. 
lull· fledgedlogic simulator capable of simulatrng the bit-t ime response of a 
logic network to user-specified input patterns. II will handle up to 1000 
gates. including NANDS. NO RS. INVERTERS.FLIP-FLOPS. SHIFT REGISTERS. 
COUNTERS and user-defined MACROS. UP to 40 user-d efi ned random. or 
binary input patterns. Simulat ion results displayed on CRT or printer. 
Accepts network descr ipt io ns from keyboard or from LOGIC DESIGNER for 
si mulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5159.95 @® 
LOGIC DESIGNER: Interactive HI-RES Graphics program for designing dig ital 
logic system. A menu driven series of keyboard commands allow you to 
draw directly on the screen up to 15 different gale types . including 10 gate 
shape patterns supplied with the program and 5 reserved for user 
specification . Standard patterns supplied are NANO. NOR. INVERTER. EX­
OR. T-FLOP. JK-FLOP. D-FL OP. RS-FLOP. 4 BIT COUNTER and N- BIT SHIFT 
REGISTER. User interconnects gates just as you would normally draw using 
l1ne graphics commands. Network descriptions fo r LOG IC SIMULATOR 
generated simultaneously with the CRT diagram berng drawn. 5159.95 @ 
MANUAL ANO DEMO DISK: Instruction Manual and demo disk illustrating 
capabilities of both programs .. . . . .. . .. .. . ..... . . . .. •. 529.95 

MATHEMATICS SERIES: Entire Series S49.95 @ 
STATISTICAL ANALYSIS I: This menu driven program performs LINEAR 
REGRESSION analysis. determ ines the mean. standard deviation and plots 
lhe frequency distnbution of user·suppl1ed data sets. Printer . Disk . 1/0 
routines ........ ... ................ . .... . ... ... S19.95 

NUMERICAL ANALYSIS: HI-RES 2-Dimensiona l plot of any function. 
Automatic scaling At your option . the program will plot the function. plot 
the INTEGRAL. plot the DERIVATIVE. determine the ROOTS. MAXIMA. 
MINIMA. INTEGRAL VALUE ... . .. . ...... .. . .. ....... . . 519 95 

MATRIX: A general purpose. menu driven program for determining the 
INVERSE and DETERMINANT of any matrix . as well as the SOLUTION to any 
set of SIMULTANEOUS LINEAREOUA TIONS. . .............. 519.95 

3·D SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY of MATHE­
MATICS by crea ting HI-RES PLOTS of 3-dimensional surfaces from any 
3-va riable equation. Disk save and recall routines for plots . Menu driven to 
vary surface parameters. Hidden lrne or transparent plotting ... $19.95 

ACTION ADVENTURE GAMES: Entire Series $29.95@ 
RED BARON: Can you outlly the RED BARON? This fast action game 
simulates a mach1ne-g un DOGFIGHT between your WORLD WAR I Bl-PLANE 
and the baron 's You can LOOP. DIVE. BANK or CLIMB·and so can the 
BARON. In HI-RES graphics. . ... . ................... .. 514.95 

BATTLE OF MIDWAY: You are in command of the U.S.S. HORNETS' DIVE­
BOMBER squadron. Your targets are the Aircraft carriers . Akagi . Soryu and 
Kaga . You must fly your way through ZEROS and AA FIRE to make your 
DIVE-BOMB run. In HI-RES graphics . ... . ... . ............ 514.95 

FREE CATALOG-All programs are supplied on disk and run on Apple II 
w/Disk &Apples oft ROM Card &TRS-80 Level II and require 32K RAM unless 
otherwise noted. Detailed instructions included. Orders shipped within 5 
days. Card users rnclude card number. Add 51 .50 postage.and handling 
with each order.California residents add 6111'io sales tax. Foreign orders add 
SS.DO postage and handling. 

SPECTRUM SOFTWARE 
142 Carlow, P.O. Box 2084 
Sunnyvale. CA 94087 

FOR PHONE ORDERS: (408) 738-4387 -VISA- • 

DEALER INQUIRIES INVITED. 
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hi gh as the screen and about one­
cighth of a screen wide. 

Color can be set within the 
program or randomly selected each 
time a line of characters is 
di splayed . Th upper-left corner of 
the matrix is defin ed as (X,Y), and 
each cha racter is "drawn" from 
this reference point. 

Each line of characters is 
pas ·ed to the subroutine as th 
string A$ . An initi al value of X, 
the horizontal beginning point of 
each character, is calculated which 
wi ll center the characters on the 
lin e, and the chara ter · are drawn 
one at a time . 

The subroutines th at draw 
each character automatically incre­
ment the value of X the appro­
priate number of pa es to th e 
right. M es age· long r th an on · 
li ne (e.g., ' You a re sharp!") can 
be subdivided; th value of the 
string A$ is set to th e content of 
each line, and Y is incremented by 
at I ast nine befor calling the 
subroutine which centers and plots 
the characters. 

The sample program listed 
demonstrates two ways in wh i h 
th ese techniques can be used. The 
program , LETTERMATCH , was 
developed to familiari ze primary 
school students with the letters of 
the a lph abet and th e computer 
k yboard. A randomly elected 1 1­

tcr is displayed on th e screen , and 
the user is asked to type the same 
letter. The GET command is used 
for input and all non-letter keys, 
the RETU R key, and space bar 
are disabled . 

If the student en ters the wrong 
lcuer , the computer responds with 
a large " TRY IT AGAIN," then 
clears the screen of the student s 
response and redi spl ays th e o rigin al 
lett er. The student responds until 
the correct letter i selected. When 
the student does enter th e co rrect 
let ter , th e computer responds 
(agai n, in large , multi-colored let­
ters) with one of fi ve randoml y 
selected posit i e responses , such as 
" RIGHT! ' or "YOU ARE 

HARP! ''. Each student is ask cl 
lo id entify fi ve lelt ' rs correctly . 

690 FOR I = 1 TO 2000: HEXT I 
700 GR : GOSUB 5000: REH -CL.EARS SCREEH 

?10 'r' = ::: 

7 20 i:l$ = "NEXT": GOSUB 6000 

730 'r' = Y + 12:R$ = •PERSOH, " : 60SU8 6000 

740 Y = Y • 12:R$ = "PLEASE.": GOSUB 6000 
745 FOR I = 1 TO 2000: NEXT I 

150 PRIHT 

?60 PR IHT "TYPE " ; : FLASH : PR IHT "S" ; : HORHAL : PR IHT " TO STOP. " 

770 PRINT "STR IKE RNY KEY TO GO ON. " 

780 GET Z$ : IF Z$ < > "S" THEH Cl = 0: 6R : GOTO 380 

790 SR : 60SUB 5000:Y = 3 

8130 HOHE 

81 0 l=l$ = "OK!" : GOSUB 6000 

020 Y = Y + 12:i:l$ = ·sooDBYE" 

330 GGSUB 6000 

840 't = 't + 12 :R$ = "FOR HOH.": GOSUB 6000 

899 EtiD 


!000 REH 
1010 REH -SUBROUTIHE FOR HROH6 RHsrERS 
1020 y = y + 8 
1030 R$ = "TRY IT": GOSUB 6010 
104e Y = Y + 8:1=l$ = ·~IH.": 60SUB 6010 
1050 FOR I = 1 TO 1500: HEXT I 
1060 'r' = 11: 60SUB 3000 
1070 RETlJRH 
2000 REH 
2010 REH -SUBROUTINE FOR RIGHT RIGERS 
2020 y = y + 12 
2030 M = Itff ( RHO <1 ) + 5 ) + l 
2940 ON H GOTO 2050.2068,2070.2090.2100 
2050 R$ = "RIGHT!": GOSlE 6000: ~ 
206a R$ = •OK!2:60StE 6010: RETIJRH 
2070 R$ = "YOU ARE": 60SOO 6019 
2080 Y = Y + 8:i:l$ = •s+iRRP!u: 60SUB 6010: RETURN 
2090 H$ = "6RBff!2:60SlE 6010: RETIH+ 
2180 l=l$ = •SUPER! •: 60Sm 6010: RETURH 
2110 RETlJRH 
3000 REH ---BUlil<S REST OF SCREEN 
3010 COLOR= 0 
3020 FOR T = Y TO 39 
3030 HUH 0.39 l=lT T 
3040 HEXT 
3850 60SUB 5020 
3060 RETIJRH 
4e00 REH 
4010 REH 1111111x1111111111111 
4820 REH --cENTERS RHO PRIHTS 
4030 REH ~ TEXT­
404e Z = <~ - LEH (i:l$)) / 2 
4050 Hrna Z: PRIHT R$ 
4060 RETURN 
5000 REH 
5010 REH 111111111111111111111 
5020 REH -f>ICKS ~ COLOR­
5030 COLOR= IHT < Rt-11 <1>+ 15) + 
5040 RETURN 
6000 REH 11111111111111•11111 11 
6010 REH -LRRSE PRIHT stmouTIHE 
6020 REH -m IS STRIH6 T0-­
6030 REH - BE PRIHTED - ­
6040 REH --CEHTERS TEXT­
6050 X = RBS <20 - LEH (l=l$) + 2.5 )
6060 FOR H = 1 TO LEH (R$) 
6070 IF RSC < HID$ <l=l$,H,1 )) = 32 THEH X = X + 2: t:JOTO 6160 
6080 IF HID$ <R$.H,1 ) = "?" lHEH GOSUB 8010: GOTO 6160 
6090 IF HID$ ( !=l$,H,1) = " 1" THEH G0SUB 8080: SOTO 6160 
6100 IF HID$ (R$,H,1) = "•" lHEH 60SUB 8130: GOTO 6160 
6110 IF HID$ ( R$,H, 1> = "." THEH 60SUB 8180: GOTO 6160 
6120 IF HID$ (i:l$,H,1) = "'" TIEH 60SUB 8230: GOTO 6160 
8125 IF HID$ <R$,H, 1) = " ;" THEH GOSU8 827'0: GOTU 6160 
6130 p = i:isc ( HID$ (R$,H,1 )) - 64 
6140 OM P GOSUB 6200.62?0,63S0.S420,64S0,6560.66201 6?09.67'50.6810A>S60,69 

~06950.7010.7870,7130,7190.7270,7360.7440,7480.7'530,7590.7650.7700,7 

6150 x = x + 6 
6160 r·lEXT 
6170 SOSUB 5020 
6130 RETURH 
6200 REH R IHTS LETTER R 
6210 PLOT X + 2,Y 
6220 PLOT X + 1,Y + 1: PLOT X + 3 ,•,i + 1 
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DUAL SERIAL CAR0-1. 

All tunctioA_s of two 


independent serial 

cards on one board -plus 


more. Provides Apple 11r1l users 

with two simultaneous asynchro­

nous serial chan~els ..DSC-1 appears 
as two·separate lqgical serial carqs to 
the Apple 11<1l. Fully software 
compatible with all Apple ll 'sPl and 
Microsoft software. 2716 EPROM 
used for easy driver modification. In 
addition, the second serial channel .__.._ 
supports these extra features: 
• Strapable DCE/ DTE. • Secondary 
RS-232 handshake functions (DCD, 
DTR, DSR) • Strapable logical slot 
location and hardware looks like it's another 
slot. Order: PP-DSC-1 @$189.00 each. 

DUAL SERIAL/PARALLEL CARD-1 . As with the Dual Serial Card-1 
(above), the Dual Serial/Parallel-1 provides Apple users with simultaneous 
use of one full serial port and one parallel port. Both ports strapable for 
any Apple peripheral slot. Fully compatible with all Apple and Softcard 
(CP/ M) software. Drivers for serial interface and Centronics parallel 
interface are contained in modifiable industry standard EPROM. Serial 
port is configured like DSC-1. Order: PP-DSP-1 @ $189.00 each. 

MEMORY EXPANSION MODULE-1 . Expand your Apple 11 '1l to a full 64K 
RAM system with highest quality 16K dynamic RAMS. Fully buffered to 
provide reliable operation - even with fully loaded Apples. Total compati­
bility with Microsoft Softcard(2l /CP/Mf3l and all Apple software. Supplied 
complete with inst9-llation instructions and test program. ­

Order: PP-MEM-1 @$149.50 each. 

PASCAL MT+ MEM-1. A modular native Z-80 code Pascal compiler. 
ISO standard. Includes a MEM-1 (detailE?d above). Have a full Pascal 
compiler at half the Apple price. Requires a Microsoft Softcardf2l and two 
disk drives. Note that the Pascal MT+ alone is normally $250.00. 

Order: PP-PMT-1 @ $299.00 each. 

16K RAM ADO-ON KITS. For TRS-80 and Apple 11r1l. Eight (8) full­
spedfication industry standard 16K RAMS. These are not seconds. 

Order: PP-RAK-16@ $29.00 each. 

All Prometheus boards are completely tested -and burned-in prior to shipment. 
One-year warranty covers parts and labor. MONEY BACK GUARANTEE: Order 
now without risk. Boards may be returned, in good condition . after up to 10 days 
of trial for a full and prompt cash refund. California : add 6% tax ; BART Counties, 
6 V2%. Orders under $150, add $3.00 postage, for handling charge. 
Freight allowed on orders over $150. Dealer inquiries invited. I VISA lhllil. 

Quantity discounts available. . " «J 

~~PROMETHEUS 
.. PROMETHEUS PRODUCTS INCORPORATED•

4509 Thompson Ct. • Fremont, CA 94538 • (415) 791-0266 
Registered Trade Marl<s: (1) Apple Computers. Inc. (2) Microsott Consumer Products (3) Oigttal Research. Inc. 
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W e have found that LET­ 6230 IJLIN Y + 2,Y + 6 RT X + 4 

6240 HLIH X.X + 4 RT Y + 4
TERMATCH provides an ex­ 6250 IJLIN Y + 2,Y + 6 RT X 

cellent introduction to computers 6260 !iETURN 
6270 REH --PRIHTS E:for quite young ch ildren. It can be 6280 t,tUN Y.Y + 6 RT X 

modified (for exam ple, by con ­ 6290 HLIN X.X + 2 RT Y 
8300 HUH X.X + 2 RT 'r + 3siderably shortenin g the d elay 
6310 HLIN X, X + 2 RT Y + 6

loops) for use to introduce other 6320 IJ!....IH Y + 1.'r + 2 RT X + 3 
users to computers and to sha rpen 6330 ULIN 'r' + 4,Y + 5 RT X + 3 

8340 !F i< > 9 THEH X = X - 1: RETURHkeyboarding skills of users of an y 63'50 REH --PRIHTS C 
age. 6360 1,IUH 'r.Y + 6 RT X 

6370 HLIN X, X + 3 RT Y + 6LETTERMATCH o cupies 0380 HLIH X. X + 3 RT Y 
about 6400 byt es of memory. The 	 6390 PLOT :>i + 3.Y + 1 

6400 PLOT X + 3.Y + 5subroutines which format a nd plor 
6410 X = X - 1: RETURN

the ch aracters (beginning in line 6420 REH ----f>RIHTS 0 
5000) occupy abou t 3700 byte ·. 6430 IJLIN Y.Y + 6 RT X 

6440 1;uH 'r + 1.".,i + s RT x + 3Thu a ny Applesoft progra m 6450 HLIN X, X + 2 RT Y 
which leaves 3700 bytes o f memory 6460 HUH X.X + 2 RT 'r + 6 

6470 X = X - 1: RETURNfree wh n loaded can be modified 
6480 PR IHT " 17S9" : EHO 

to give large, multi-colo red 6490 REH PflIHTS E 
responses by merging the c 6500 IJLIN Y.Y + 6 RT X

6510 HLIH X.X + 3 RT Y 
subrout in es with th e existing pro-	 6520 HUH x.x + 2 RT y + 3 
gra m (u ·ing the Apple 6530 HUH x.x + 3 RT Y + 6 

1
RE UMBER program), making 	 =X~~ 
minor changes in the main pro- 6560 REH PflIHTS F 

( dd . GR 1 . 1 6S70 IJLIH V.Y + 6 RT X gram a mg , se ectmg co ors, HLIH x.x + RT y6580 3 
etc.), th n modifying each PRINT 	 6590 HUH x.x + 2 RT y + 3 
statement to use the subroutine . 6600 X = X - 1 

For exa mple, the line " 200 PRINT ~ ~~N PRINTS 6 

"VERY GOOD!" would be 6630 t.IUH Y.Y + 6 RT X 
changed to " 200 A$ = "VERY 6640 HUN x.x + 3 i:IT Y + 6 

. 6650 HLIN X.X + 3 RT Y 
GOOD! ": GOSUB 6000 .' 6660 PLOT X + 3,y + 5: PLOT X + 3,y + 4 

6670 PLOT X + 2,Y + 4The characte r set as d e eloped 
6600 x = x - 1

includes the upper case letters A to 6690 RETURN 
Z and the question mark, exclama­ 6700 REH RIHTS H 

6710 IJLIH Y.Y + 6 RT Xtion point, comma, period, single 6720 IJLIH Y,Y + 6 RT X + 3 
quotation mark , and semicolon. 6730 HLIH X.X + 3 RT Y + 3 

6740 X = X - 1: RETI..RHThe se t ould easily be expanded to 
67'50 REH PR I HT I 

include lower case letters , 6760 HLIH X.X + 2 RT Y 
numerals, and other punctuation . 6770 HLIH X.X + 2 RT Y + 6 

6780 IJLIH y,y + 6 RT X + 1
The program randomly selects the 6790 x = x - 2 
color of each lin e of character . 6800 RETURH 

6810 REH PRINTS .JCopies of LETTERMATCH 6820 HLIN X.X + 4 RT Y 
on diskette or casse tte are available 	 6830 IJLIH y,y + S i:IT X + 3 

6840 PLOT x.Y + 5: HLIN x + 1.x + 2 RT y + E; from the authors at the above 6850 RETURN 
addres for the co t o f duplication. 6860 REH RIHTS K 
While we reserve all commer ia l 6870 IJLIN Y.Y + 6 RT X 

6880 PLOT X + 3,y + 1: PLOT X + 2.Y + 2: PLOT X + 1.'r + 3: PLOT X + 1.Y +rights to these progra ms, we off r 4: PLOT X + 2.Y + 5: PLOT X + 3.Y + 8 
them 	fr e to any user for an y non­ 6890 X = :><: - 1 : RETURN 

6900 REH RIHTS Lcommercial educational purpose. 6910 UUN 'r ,y + 6 RT X 
Other utiliti es o f this kind which 	 6920 HLIN X.X + 3 RT Y + 6 

6930 X = X - 1: RETURHwe have develo ped include routines 
6940 RETURN

for addin g sound effects a nd music 6950 REH PRIHTS H 
to progra ms, additional graph ics 6960 IJLIN Y,Y + 6 RT X 

6970 llUN Y.Y + 6 RT X + 4(such as creen borders), and 6980 PLOT X + 1.Y + 1: PLOT X + 3.Y + 1 
others. These wi ll appear in later 	 6990 PLOT X + 2.Y + 2 

7000 RETURNissues of COMPUTE! W e hope th a t 
7010 REH -----+'RIHTS H 

teachers a nd other comput r u er 	 7020 IJLIN Y.Y + 6 RT X 
wtll find these procedures a useful 	 7030 ULIH Y.Y + 6 RT X + 4 

?040 PLOT X + 1.Y + 1: PLOT X + 2.Y + 2: PLOT X + 2.Y + 3: PLOT :>i .,. 3.'r +addition to their program collection. 4 
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FINANCIAL MANAGEMENT SYSTEM II 
AFAST. EASY-TO.USE ACCOUNTING SYSTEM 

DESIGNED FDR 
HOME ANO BUSINESS ACCOUNTING 

OBJECTIVE: Enter an entire month's checking ,charge card. and cash 
accounts in just a few minutes using your own personalized macro 
lists. Instant error correction on all entries. Audit all files by Code 
and month. PERFECT FORTAX ACCOUNTING. Powerful new BUDGET 
MANAGER for planning and comparing budget with audits. Printer 
routines for listing disk files. balance. reconcile. search,macro lists. 
audit and budget reports. 

ALL THE ORIGINAL FEATURES + NEW BUDGET MANAGER 
• 1-3 KEYSTROKE ENTRYS 
• AUTOMATIC TAX COOING 
• SINGLE DR DUAL DISK DRIVE* ACCOUNT MANAGER: A self-prompting. error avoiding entry 


system which includes disk files. balance. reconcile. edit. and sort.

* BUDGET MANAGER: Plan. review. and balance your budget. Then 

generate complete reports with summation for any 1 • 12 month 

period .
* SYSTEM UTILITY: Enter your own Item and tax Code Macros,up to 

too each. Configure program to match almost any printer /disk 

system.

* SEARCH RECORDS: Search for any given data. Make specific and 

expanded searches using the Macro lists. 

* ACCOUNT AUDITOR: Totals all files by tax Code and any t -12 

month period with year-to-date totals.

* 48K APPLE with ROM APPLESOFT and disk required (printer 

optional) · 

PRICE: 139.95 ·· Check. VISA. or MASTER CHARGE accepted. 


D R JARVIS COMPUTING 
1039 C1dlz Dr.- Simi. CA 93065 

Phone (8051526-0151 
Dealer Inquiries Invited 

APPLE COMPUTER INC. says, in an­
nouncing their Apple Seed Computer 

Literacy Kit for Schools: "EDUCA· 
TIONAL SOFTWARE DIRECTORY, an ­

other new publication from STERLING 
SWIFT, is~ comprehensive bibliography 

of educational software for Apple Com­
puters. It indexes software by grade lev­

el and provides short descriptions, sources 
and prices of the software package." 

I 
$ 

RESPONSE HAS BEEN OVERWHELMING. Please order 

quickly, directly from Sterling Swift Publishing Company. 


Dealer price $11 .95, less usual discount 

Educational price $9.95 


Add $1 for postage & handling ; Texas residents add 4% sales tax 

Name~~~~~~~~~~~~~~~~~~-

Address (school, if applicableHstreet, city, state, zip) -- ­

STERLING SWIFT PUBLISHING COMPANY 
P. 0. Box 188, Manchaca, TX 78652-(512) 444-7570 

WHY ANOTHER VERSION OF ADVENTURE? 
~~ Smee Will Crowther and Don Woods created it years ago, ADVENTURE has 

been programmed to run on nearly every computer known to man . The 
original Fortran version ran on a large PDP machine requiring nearly 300K of 

~ 
storage. At least three other versions of ADVENTURE exist for the APPLE. 

I r Some claim to be the only complete version ; some claim to fill whole disks with 
., ' program and data . All . however, require diskette access during the game to 

, f retrieve text for display on nearly every command. All added "features" of their 
own , changed some of the original text , or omitted something from the 
original. 
In this version of ADVENTURE you get nothing b.ut the real thing. NOTHING. 
has been added or left out. By using a text compression technique seldom used 
on microcomputers, the nearly 44K bytes of text fit In less than 25K. This 
means no disk access is needed during the game and that it can be played on 

48K systems without disk drives . Both tape and Disk versions are identical , 
only the media is different. The tape version includes instructions for 

making a disk copy . All versions work with either 3 .2 or 3 .3 APPLE 
disks and APPLE 2 or APPLE 2 Plus machines. 

ALSO INCLUDES 
COMPLETE SAVE & RESTORE GAME FEATURES 

CLASSIC ADVENTURE 
First of the "Other Venture" Serles 

by the Company that brought you ADVENTURE by Scott Adams 

48K APPLE 2. Tape to Disk 041-0106 S14.95• 
48K APPLE 2 ·Disk 042-0106 $20.95• 
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7050 PLOT X + 3 . Y + 5 
7060 RETURN Computer House Division 
7070 REH ------l-'R IHTS 0 
7080 ULHI y,y + 6 !=IT X PROGRAMS FOR COMMODORE AND APPLE70:30 HUH ;>(,X + 3 HT Y 
7100 HUH :.:,x + 3 !=IT 'r' + E; Legal accounting Demo $15.00 
71 10 1,llIH Y. Y + 6 HT ::< + "3 Legal accounting Program 995.00 
7120 :>< = X - 1: RETURN Mach ine Part Quote Demo 15.00
7 30 REH -------RIHTS P 

Machine Part Quote Program 325.007140 ULIN Y.Y + 6 !=IT X 
71 50 HUH ;>( , X + 3 HT Y Mailing/phone list 80.00 
7160 HLIH X, X + 3 !=IT Y + 3 Politi cal Mail/phone list 130.00 
7170 l)UH y,y + 3 HT X + 3 Beams, structural 115.00 
7180 X = X - 1: RETURN 

Trig/Circle Tangent 110.0071 90 REH ------t'RIHTS Q 
7200 UUH Y.Y + 6 !=IT :x: Spur Gears 35.00 
72 10 l)lIH Y, '( + 6 HT X + 4 Bolt Circl es 25.00 
7220 HUH X. X + 4 !=IT 'r' Filament Wound TAn ks 125.00
7230 HLIH X.X + 4 HT Y + 6 

Scru nch 25.007240 PLOT X + 3,'r' + 5 : PLOT X + 2 . 'r' + 4 
7250 PLQT ;;{ + 2 . 't + 4 
7260 RETURN PROGRAMS FOR COMMODORE ONLY 
7270 ~EH -PR IHTS R A/P , A/R, Job Cos t & Job Est. 370.00
7280 IJUN y ,y + 6 !=IT ;.:: 

Inventory 95.007290 HL IH X. X + 3 HT Y 
7300 HUN X, T-: + 3 RT Y + 3 Financia l 175.00 
7310 1,llIN 't ,y + 3 HT :.; + 3 Real Estate Listings 265.00 
7320 PLOT ;.; + 1,Y + 4: PLOT :o< + 2,Y + 5 Check Writer 25.00 
7330 PLOT X + 3 ,'( + 6 

File Editing Tools (FET) 65.007340 IF X ) 1 THEN X = X - 1 
~ RETURH Screen Dump/Repeat 35.00 
:'160 REH ------PRrNTS S Docu·Print 20.00 
7370 HLIH X, X + 3 !=IT Y Scrunch 25.00 
7380 HLI H X.X + 3 AT Y + 6 Sof·Bkup 40.00
7390 HLIH X,X + 3 RT Y + 3 

Sorte r (Mach. Lang uage) 35.00 7400 IJLIH Y.'t + 3 AT x 
7410 ULIH Y + 3 .Y + 6 !=IT X + 3 Trace·Print 25.00 
7420 x = x - 1 Vari· Print 25.00 
7430 RETURN 
7440 REH ------PRIHTS T ASK FOR CATALOG #80-C2 Deale rs Wanted 
7450 \.ILIH y,y + 6 RT X + 2 Computer House Div. 1407 Clinton Road
7460 HLIH X,X + 4 AT Y 

Jackson, Michigan 49202 (517) 782·2132 7470 RETURN 
7480 REH -------+-'RIHTS U 
7490 VLIN Y.Y + 6 !=IT X 
7'500 ULIH Y.Y + 6 AT X + 3 
7'510 HLIH X.X + 3 !=IT Y + 6 
7'520 X = X - 1: RETURH 
7'530 P.EH ------+PRiwIHTS I.I 
7'540 IJLIH y,y + 3 AT x 
7'550 VLIH y,y + 3 !=IT X + 4 
7'560 !JLI H Y + 4.Y + 5 !=IT X + 1: ULIH 't + 4,y + 5 RT X + 3 
7'570 PLOT X + 2,Y + 8 
7'580 RETIJP.H 
T590 REH - - ----t'RilffS H 
7600 VLIN y,y + 5 !=IT X 8070 RETURN 
7610 :JLIH Y.Y + 5 !=IT X + 4 8080 REH -- EXCLAHATIOH PO IHT 
7620 PLOT X + 1,Y + 6: PLOT X + 3,Y + 8 8090 ULIN Y,Y + 4 RT X + 1
7630 IJLIH y + 4,y + 5 AT x + 2 8100 PLOT :><: + 1.Y + 6 
7640 RETURN 8110 x = :i< + 3 
7650 REH RIHTS X 8120 RETIJRH 
7660 IJLIN Y.Y + 1 RT X: VUN Y.Y + 1 !=IT X + 4 8130 REH -- COMHf:l -­
7670 IJLit~ y + 5.Y + 6 AT X: IJLIH y + S.Y + 6 RT x + 4 8140 ULIN Y + 5.Y + 6 RT X 
7680 PLOT X + 1.Y + 2: PLOT X + 3,'r' + 2 : PLOT X + 1,Y + 4: PLOT X + 3150 °JL.. IH Y + 5 .Y + 7 HT X +

4: PLOT X + 2 .Y + 3 8160 x = 1: + 4
7690 RETURN :3 170 RETIJRH 
7700 REH RINTS Y 8180 REH -- PER I OD -­
7710 VLIN Y.'r' + 1 RT X: UU N y,y + 1 RT X + 4 8 190 PLOT :.; , y + 6 
7720 PLOT X + 1.Y + 2: PLOT X + 3.Y + 2 ::1200 '.>: = :.< + 3 
7730 ULIH Y + 3.Y + 6 !=IT X + 2 8210 RETURN 
7740 RETIJRH 3220 RETIJRH 
?750 REH ---- --1PRIHTS Z 8230 REH -SINGLE QUOTES­
7760 HLIN X.X + 4 RT Y 8240 UU H Y , 'r' + 1 AT X
7770 HLIH X.X + 4 RT Y + 6 !3250 :i< = X + 2: RETIJRH 
?780 PLOT X + 4.Y + 1: PLOT X + 3.Y + 2 : PLOT X + 2,'( + 3: PLOT X + 8260 HID

4: ULIN Y + 5,Y + 6 RT Y :3270 ~EH --SEHICOLOt+--­
·~000 REH --PUHCTIJl=ITIOH ROUTIHES­ 8280 I.JUN y + 2.Y + 3 RT >;
8010 REH -- QIJESTIOH HARK­ :3290 1.JLIH Y + 2.Y + 3 RT X + 
8020 PLOT x .Y + 1: HLIH x + 1. x + 3 RT '( 8300 UUN Y + 5,y + 6 !=IT ' 
8030 \.Ill N Y + 1. Y + 2 !=IT X + 4 :3310 1JUN y + 5.Y + 7 RT x + 

304e HU H X + 2 . X + 3 HT Y + 3 8320 ;...: = x + 4 

8050 PLOT X + 2 .Y + 4: PLOT X + 2.Y + 8 
 :3330 RETURN 
8060 y; = x + 6 8340 END © 
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THE PERFORMANCE SLICE 

secs 

ACCOUNTS 

Accou
REc~ Nrs

clVA BL 
_This Packa £ 
invoice ge allows 
and d ~ at any t' entry Of 
. eb1t m ime c .

t1at invo · emos fu //. red1t 
. ICe p ' Or paging a ayment . ar. 

m · nd Print · · invoice enrs A mg of
Year . mounts b'// state. 
tot and Year 

1 e~ this 
ress b~:fnaYments . t;~v1ous , 
mainta · g 1nformat· Prog.

tned. ion are 

PAYABLE COMING SOON! 
* Complete your accounting system with the soon to be released 

A/P package. featuring automatic application of cred it and debit 
memos. open or closed !tern listing. full invoice aginQ. and 
multiple reports that provide a complete transaction review. 

* Your bookkee~lng doesn't have to be a bulky, complicated process. The 
S~CS Accountmg System Is designed for flexlbllily and high performance 
with acost effectiveness sure to benefit your business! 

YOU NEED EXPERIENCE WORKING FOR YOU 
• Packages available at your local Apple dealer. 

COMPUTE!'s Book Corner 
Back Issues: 
COMPUTE! January, 1981. Issue 8 . . .. ... ... . . . $2.50 D 
COMPUTE! February, 1981. Issue 9 ..... . ...... $2.50 D 
COMPUTE! March. 1981. Issue 10 . . . .. ... . . . . . $2.50 D 

For The Single Board Computer Owners: 
(KIM, SYM, AIM, OSI) 

COMPUTE II. All Three Issues 

(The only ones: COMPUTE II merged into COMPUTE!) 


Issues 1. 2. and 3 .. . ..... . . .. .. ........... . . . $5.00 D 


lndlvldual Issues 
COMPUTE II. #1 .. . . . . .... .. ..... .. . . . $2.00 D 
COMPUTE II, #2 . .. . . . .. . ...... . .. ... $2.00 D 
COMPUTE 11,#3 .. . .... . . ..... . . .. . . . $2.00 D 

Miscellaneous: 

Best of the PET Gazette . . ... .. .. . ... . . . . . $10.00 D 

(Note .. .an old anthology primarily for old ROM. 


8K original PETs.) 
Collected PET User Notes (1 issues) . ..... .$10.00 D 

(Above note applies) 

Collected 6502 User Notes (17 issues) .. .. $20.00 D 

(Specifically for Single-Board Computer Owners) 


Ordering Information: 

Address orders to: 

Compute's Book Corner 

P.O. Box 5406 
Greensboro. NC 27403 USA 

Payment. in US funds. required with order. ' Master Charge/ 

VISA accepted. All items subject to availability. Please add 

the following amount(s) for shipping/handling: 


US $2.00 (UPS or mail) • Canada S2.00 (mall) 

Foreign Air Mail $5.00 


At the 'CORE' 


S 
ouall ty wood 1ur111rure dEs1gneo spec111ca11v tor 
Apple. Aran JnO TRS·BO computers. Manv 
conf1gurat1ons to choose from at low cost. All 
pnceo to move• send for complete details. 
prices and brochures. 

FURN-WOOD MANUFACTURING, INC. 
Stift4 S. \ \ . C:mn.m Uriu · • • l..ii l..l· O lo \\ t"g 11 , On·~on •1711.H 

f5 U31 t.d6· l lJ9 lw 
OUR NEW PROGRAM PACKAGE 

FOR THE APPLE II 
LOOKS TER.RIFIC 

SO DOES THE PRICE 

Can 25 quality Apple programs cost a mere 
$24.95? 

W e have a lot to gain by almost losing our shirts. Because 
w e are a new and growing company. we need your business 
to build our business. 

APPLE SACK I - Twenty -five Applesoft prog rams with 
everyth ing from hi -res graphics to adventures. Programs 
include 5 business. 5 ut ili ty. 10 games and 5 home 
programs. 

APPLE SACK II - TV TRIVIA - Hundreds of questions 
abou t your old favorite TV shows from the 50's and the 60 's. 
Extra points given for super stumpers. W i ll ting le your 
memory cel ls. (Integer Bas ic) 

APPLE SACK Ill - ADVENTURES - 8 Adventures for 
exci tement in your life . Trave l to fa r away places. thru space. 
111to caves. explore dungeons and fight for your life. 

EACH PACK IS ONLY $24 .95 AND INCLUDES 
SHIPPING - GET ALL THREE PACKAGES FOR $49.95 . 

It 's not that our program packages for the Apple are so 
cheap. It 's just that the other companies are so expensive . 

ORDER YOUR SACK TODAY FROM . . 

COMPUTERMAT 

Box 1664C 


Lake Havasu City, Ar izona 86403 

(602) 855 -3357 
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Decrementing
The For... 
Next & End· 
less Loops 
Derek Kelly 
Scrolling text backward in a RUNning program can 
be programmed almost as easily as scrolling text for­
ward. Scrolling text forward can be easily accom­
plished , as can be seen in the program in figure 1: 
10 For I = 1 to 20 
20 Print AS(I) 
30 Get GS 
40 Next I. 

The GET command in Applesoft BASIC allows a 
pause-until-any-key-is-hit way for a user to control 
the progress of a program. H ere, after every string 
printed (A$(1), a pause is inserted. After each pause, 
the printing of strings will proceed in a sequential 
manner, incrementing the counter for 'I' by 1 each 
time. This is forward scrolling. 

But what if you want to go backward? Suppose 
you want the previous string by a count of 1, 2, to 
the first printed string? Can you go backward? The 
answer is Yes, and it's simple to accomplish. But like 
the various problems associated with For ... Next 
loops gene rail y, if not proper! y constructed, e.g., 
with no GOTO's that branch away totally from the 
loop, is that For ... Next loops can involve endless 
loops, whether such loops run forward or backward. 

In any well-constructed rogram module, there 
should be only one point of entrance to that module, 
and only one real exit. Some programmers who use 
GOTO, and related statements, have been known to 
construct programs where under normal use the pro­
gram will "hang" somewhere, a somewhere often 
caused by a GOTO or a number of GOTO's which 
send the program around in circles. For example, 
consider programs A and B below. A has one en­
trance and exit , B has many : 

10 GOSUB 100 

100 For I= 1 to 230: Print"!";: GOSUB 5 
110 GOSUB 200: GOSUB 300 
120 NEXT I 
130 RETURN 
Program A 

10 For I= 1 to 33 
20 If I = Int( l/11) Then GOT O 101 
30 GET G$: If G$ ="?"Then GOT O 

163 

163 Print "= ": GOTO 194 

101 For J = 1 To 3: If I = J 
Then GOTO 121: Next J 

102 GOTO 30 

Program B 

Program A is called by a GOSUB from line 10. 
Program A does one set of functions in the program 
as a whole . When called, it does what it 's supposed 
to, and then returns. Program B, on th other hand, 
GOTO's all over the place, and one can 't predict 
that any one GOTO will eve n find its way back to 
the place that started the GOingTO process . Under 
normal conditions, and presupposing that the 
GOSUBs cal led by Program A are well-constructed, 
then we can reasonably predict that program A will 
not cause an endless loop, while Program B most 
certainly may contain an endl ess loop or two that will 
"hang" your computer. 

The two short programs above affect the forward 
running of For ... Next loops. If a user desires to 
decrement rather than increment a For ... Next loop 
so as to reverse the order of a printout, and be able 
to review previously printed items, then other endless 
loop possibilities arise. 

Take Program A as an exam ple . I might want 
to add a pause to the program, so I add III Get G$: 
If G$ ="?"Then GOTO 130. This GOTO is OK 
because it takes place within the routine. 

Now I want to add a provision to reverse the 
loop . Since the "NEXT I" statement increments a 
counter by 1 (or whatever), to reverse print, I must 
subtract 2 from the I counter to get the next previous 
record. So my program now looks like PROGRAM 
C: 

100 For I= 1 to 230: Print '! ';: GOSUB 5 
110 GOSUB200 : GOSUB300) 
111 Get G$: If GS="-" Then I= I-2 
120 NEXT I 
130 RETURN 

Program C 

As soon as Program C is RUN, you will see 
that it decrements to 1 then to -1 and so on. You 
don 't want negative numbers, so another line of code 
will have to be added. In addition, when the counter 
gets to '-1 ', the computer - at least my APPLE ­
hangs and prints out a steady, unstoppable - except 
by RESET, stream of 1's . . . 1.1.1.1.1. l. l.1.1. l. ... 
This problem can be avoided by changing line 111 to 
read: 

111 Get G$: IF G$ ="-"Then I =l-2: If 



PROGRESSIVE SOFTWARE 

Presents 


Software and Hardware for your APPLE 

vu #1 	 FILES 

• 	 Accepts data from VISICALC* 
• 	 Relocates data and names 
• 	 Connects data and names 
• Creates an out file that can be loaded into VISICALC* 
Written by: MARC GOLDFARB $49 .95 
Add $4.95 for Postage and Handling . 

vu #2 

Includes all of the features of VU # 1. VU #2 is a utility 
program for VISICALC* that has a built-in execute file 
that operates the prog ram automatically and allows the 
user to do repetitious functions, such as payroll comput · 
ing, etc . Written by : 
MARC GOLDFARB $59 .95 
Add $4 .95 for Postage and Handl ing . 

vu #3 

Includes the abil it ies o f VU # 1 and VU #2 but has addi · 
tional superb features . This program will allow the user to 
enter data into VISICALC* from any program merely by 
inserting data into an array (which is well documented in 
the instructions) . Then the program places the array into 
VISICALC*. VU #3 will also transfer data generated from 
VISICALC" into any of the user's programs via an array 
(as defined in the instructions). Written by : 
MARC GOLDFARB $69 .95 
Add $4 .95 for Postage and Handling. 

Menu Planner - Has many types of dishes . counts calories 
for each entry . Prints out or displays menus with daily 
calorie count. Written by : 
GARY A. FOOTE $19.95 

Shopping List - Creates a list that can be used for food 
shopping or any other group of items. Allows user to 
create and save files of other items Prints out list . Written 
by : 
CHARLES HEARN $19 .95 

Apple Menu Cookbook - Index -accessed data storage/ 
retrieval program. Recipes stored, unlimited lines per 
entry . Easy editing. Formulated after NY Times Cook · 
book . Other useful features included . Written by : 
WM . MERLINO. MD $19 .95 

Data Organizer - Alphabetize and maintain any data list 
up to 1,000 entries . Searching feature . Written by : 
ED HOWERTON $14 .95 

*VISICALC is a trade -mark of Personal Software, Inc. 

• 	 Builds Serial Files 
• 	 Changes Serial Files to Random Access Files 
• 	 Adds to End of Serial Files 
• 	 Record Insertion and Deletion Anywhere in Serial File 
• 	 Move Individual Records or Blocks of Records within 

Serial Files 

A File manipulator that allows the user to search for a 
string within a file, sort data by blocks, handle many files 
at a time (without exiting the program) and saves exe · 
cuted files. A file can be saved under many names, viewed 
in several modes, and dumped (totally or partially) to a 
printer. 

If you would like to work with files you must own this 
program! Comes with 10-page documentation in a binder. 
Because of the size and weight of this program, postage 
and handling charge is necessary . Written by : 
MARC GOLDFARB FI LES-Disk only. $49 .95 
Add $4 .95 for Postage and Handl ing . 

Super Sort and Search - A free ·form data base package 
which allows the user to define fields per record. As the 
data is loaded in, it is automatically sorted. Can also 
merge together files or allow key sort entries . Will sort 
out in particular field, do a generic search and/or search 
for a specific piece of data . Will allow each particular 
record or records to be printed . Written by: 
MARC GOLDFARB 	 $69.95 
Add $4 .95 for Postage and Handling. 

Matching Patterns - Choose two colored patterns that are 
exactly the same . Music response on correct patterns. 
Higher degree of accuracy produces longer melody before 
changing to more complex pattern (4 levels). Increases 
awareness of contrast and comparison. Written by : 
JUDY PEGG 	 Disk $19 .95 

Memorex Diskettes - Box of 10 · $24 .00. Quantity Orders 
call for Discount. (Apple, Pet , TRS·80 and Ohio Scientific). 

TO ORDER 

Send Check or Money Order to: 

P. 0. Box 273 
Plymouth Meeting, PA 19462 

Pennsylvan ia residents add 6% sales tax. 

POSTAGE AND HANDLING 

Please add $1.50 for the first item and $1 .00 for each 
additional item . 

U.S. and foreign dealer and distributor inquiries invited. 
• 	 Programs accepted for publication . 

All programs require 16K memory unless specified. 
• 	 Highest royalty paid . 

215-279-4438 
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~..... .......... ......,
I< = 0 Then I = 0 lf I = 0 or less than zero, then the 
first item will be printed, as I will = 0 before th e ex­ 1~ 1ti1u~1r11~1l31ru~ ~ 
ecution of the EXT which will increment I by 1 (or ~ 	 ~ 
more) to 1. 

The simple program C if imp roved to incl ude Ir• ....,........~~£.~\[~~.;~ II ~.!3 1
the line 111 above will be ab le to process th e for­
AOP•C Ga a, an 	 S24 9~ ,..,_ $21.Hl! EPV r1<u1oma1co S1mu.at10ns1SPECIAL ­ward a nd backward scrollin g in a ny progra m 111 ~ Wn de tney 1as1 nAyn Morioc et au 1ruee $>9.9J ,a Ga1a•v Wars S24 95 no- t22.H

which it is called . ~ ~~;;c~~~<hon 	 ~~ ~~ = :~t: I 
Bi At1en Lancer 	 S24 95 now 121.HIn general, there is no formula that can rl Sorcerer , Ooornca ... ern 	 S20 00 no-- $17.H I 

I
Hyoer Heao·On 	 S2• 95 - U I .2•guarantee that a program has no endles · loops. It is I
Ga1acttC Empire S24 95 no- 121.2• 
Ga1ac11c Traaer $2ii 95 now 121.2•

always possi ble for so me bu g su h as a n endles loop ~:~c Aev~~~on 	 ~~ ~; ,_ :;!::: 
Tana..Commana 	 5 14 95 now l12A9to exi l under rt a in conditions in any program. 08Mas1er Sl8900 now 11•9.M 

I
B oooy Murder S19 95 - f " ·"Since you can ' t be sure about th e absence of bu gs, Tranq1,11Lry Base 	 S24 95 no- 122.H 
Ar1srol!e s Apple SJ4 99 ro- IH.H 

you have to make do with the presence of controls to Micro Memo S39 95 now t>l.ff 
TheOataFac1ory 	 s1sooo- tt:w..... 
MiSSJOt'IAsterOtO 	 S1 995 ,..,. 117.Hlimit the poss ibility of harmful bugs. © Vinyl hOldefs for 20 dt5k.S 1n 

I 1

beautrful dclu1te paeklod binder • U1.H 
Skyt>ombersl l 51 995 •17.ff 
Apple· Ooc S24 95 now 121.ff 
6~,~~~~sUh11ty 	 S1 695 now t1s."

I 
M1c1 osof1 Aoviw11u1e 	 ~~ :: ::!:: 

Olympie Decatnlon 	 S29 95 now $26.M 

~ ~~'t~alh Aflt~~et~ ~~ ~=:::::: 
I ~,~:9r~a~~s (Kiell) ~~~;= =::: 
I 

Sword ot Zeook 524 95 ,.,.. $22.H 
All T1mo SuperS1arBaset>all 514 95 - $12.19 
CRAE 20 52• 95 - 921... 

I 
MCAT 20 $ 1995 ,_- 117.H 
TheTanunan S24 9511C1W t21 .H 
Tl PROGRAMMER - Her.icecllTial /OctaJ Calcula!OI' 

Reta.ti 565 00 	 $19.H 
MP! 88G Pnn1er 	 ....... 


~~: ~:=~ The Pnr~ess 	 -~ ~; =:::: 
Coml)<t ·Spell 	 SJ9 95 - .,...,..I ~~:: ~~~~~ 	 ~~ ~; = ::~:: 
Compu!er Napoleon.cs S59 95 ,_ $12.." 
Compuler Ouaneroa S39 95 SJI," 
Fhgnt Stmulalor taisk) SJ4 95 SH.M 
Star Cruiser S24 95 now SH..M 
Space Album 539 95 tM.MI

I 	 ~~~~rels S2.: 
9~ now ::::: 

Mod1!1able Da1aoase 579 SO now ....M 
Micro League Baseocin 52.: 95 SS2..M 
Sargon II SJ.; 95 $ff.ft 
Program Lme Edrlor $40 00 no- SM." 
Ae1ro·Ball S29 95 su.H 
~f:;~se in Frenctl S29 

95 :~;:: 
Z·SOSottcard.,..1m CP M tS"... 
VtCleX BO·Col Board t2ff.M 
El Draw SH.ff 
HeaaOn s-.H 
~~~~~~ar~,~~ 	 :~·:: 
HI-RES Cnbt>age IS1." 
Phantom F e SU..ff 
Siar Gazers Gwde •21.>9• Over 100 Hi-Res colors! Lords ol Karma S16.H 
Tawala s lasl Reoou.01 S29 5 $21A't 
Apple PIE & Form•ner (Reg S129 95) Spec1a lff.M 
Apple Wot ld S59 95 no- 112."

• Drawing program includes automatic fllling and 
ABM (Muse) S.24 5 121.ff 
Oala P'4Jt tMuse) SS 5 ""°'"' SILM 

user-deflnable "paintbrushes". 
Computer ConfhCI SJ 95 IJS.H 
Compu1er Air Combal 559 5 "°"' $11.H• The finest 3-D graphics available, capable of 
Teuous1 529 95 "°"' 1:11.•.s 
The Temple of Apsl'la1 S39 5 - 112.91 
Super·Tes-111 51 50 00 now 1129.H 

color and multiple figures with machine language 
speed. Magic Window 599 5 ttOW Ml.M 

CCA Oa1a Management 599 95 - $&1... 
VISICALC S 1 ~00 now t 119.M 
Acanl F0t1une·1en1ng 51500 ,_.. SLM 

• Create shape tables with paddles or keystrokes. 

• Hi-Res text anywhere on the screen. Define your Hornt>lcscope $1 500 ,_.. ta-" 
Gomoku(caSSI S1.s 5 $11.H 
Re...ersal S34 95 111•.Y• 
16K NEC Memory ....... 

own fonts. 
Savage Island AIJv (cass) s1.i 95 "OW $12.7• 
Baker s Tr1k>gy $24 95 '"°.. 121.H• Thorough, easy-to-use manual even shows how 
CroSS'o\orcs 529 95 no- 125." 
Microgammonll 5199~ - S17." 

to use drawings and 100 color fill routine in 
your own programs. Penson ~~~ - :~:::: 

~ig~~apnics 5..1.S ~ ,_.. 929.H 

from co,oP {) ~~,~,1~1rc 1cs 	 ~.s 9; ::: :::::$5995 on disk Hr·RES Foo1oatt f0n-L1ne) SJ ~ rtO • •M·" 
Fas1gamrnon 52.i :> 1111 .2•so.twareDOS 3.2 or 3.3, requlr'5 Appluon 	 The VO•CC S3 !J::J ~- t:is.... 
Hetl 1re Wamor 529 95. rtO# $2S-4 Sflrmware: or language system. a division of Micro C~op 

I 
Benealtl ;\poe anor S2000 $17A.S 
AslfO Apple S20 00 "°* I 17 •• I 
Akatat>ein 534 95 no- $29.H

VISA and Mas te:rCard accepted ANDROMEDA 1 KRAM E>oan"°n Board lor AppPost Office Box 432 II SIM." 

West Chicago, ll 60185 
Dealer Inquiries invited 

- EC~~a~1~e;~9~;~rpnce ~ S219.M 
Cen1ron1cs 730 Prtnle t ....9 .M(312) 231-0912Apple U ls a trademark of Apple Computu, Inc. 	 Cen11 on1cs i 7 P11nte1 ~ 2., :~:::: 

ASTPaclor A e S...'Ov tne.M 

ROM "" Mer 53;~ ,_. 1321.M 


1 
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HELP 
WANTED 
Apple Authors 

COMPUTE! is looking tor applica­
tions articles aimed at beginners 
and intermediate programmers. 
We're specifically interested in 
programming hints, tutorials, ar­
ticles written to help users get 
more out of their machine. We're 
not afraid of re-inventing the 
wheel (those useful programming 
tricks you learned two years ago 
are just as relevent to a beginner 
now), but we do insist on high 
quality, pertinant information. 
We pay on a published page 
basis, and that includes program 
listings as well. Here are our brief 
guidelines: Text should be typed 
in upper/lower case, double 
spaced, with your name and 
name of the article appearing at 
the top of each page. Program 
listings should be single spaced, 
with a new ribbon on your printer. 

Apple User Groups 


Please take the time to an­
nounce this at your next 
meeting. COMPUTE! is serious 
about supporting the Apple with 
the same high quality informa­
tion we provide tor other 6502 
machines. To do that, we need 
your support as well . 

Malling address: COMPUTE! 
Post Office Box 5406 
Greensboro. NC 27403 USA 
Telephone: (919) 275·9809 

Got A Question 
You'd Like 
Answered? 
Write : Ask The Readers. 
c/o COMPUTE!. 
P.O. Box 5406, 
Greensboro. NC 2740 3 

/ APPLE II ~ 
f SOFTWARE FROM ' 

POWEll§OFT 

P. 0. BOX 157 

PITMAN, NEW JERSEY 08071 
(609) 589-5500 

SUPER CHECKBOOK 3.0-A vastly improved version of our popular 
selling program . With new features such as : simplified but powerfu l 
transaction entry and modification rout ines . new reconci liation 
routines. addit ional features such as 30 percent increase in the total 
number of checks handled . posting of interest from interest bearing 
checki ng accounts , automatic teller transactions . bullet proof error 
hand ling , and smart disk routines . Plus the program still contains the 
op tions of bar graphs . sorting . activities , and account status . 

Disk Only/Applesoft $34 .95 

Of special interest to owners of older versions of the program is a 
limi ted trade-in period ending May 31 , 19B1. Trade-in value $19.95 
cassette S24.95 diskette. Original tape or diskette must be returned 
to receive new version plus $1 .50 freight and the difference between 
$34 .95 and the trade-in va lue . A conversion program is included to 
convert data files lo the new format. 

ADDRESS FILE GENERATOR-Allows the user to create any number 
of four types of address files : Holiday . Birthday . Home and Commer­
cial. The program contains a menu of seven major commands used 
to : Create. Add . Edit. Display , Search . Sort . and Reorganize Files . 
Up lo three fields may be used for the sort criteria. Major commands 
have subordinate commands which adds to the flexibility of th is 
powerfu l software system. We doubt you could buy a better program 
for main tai ning and print ing address files . . . . . . ...... Disk Only/ 

Apple Printer Card / Appfesofl $24 .95 

SPANISH VOCABULARY DRILL 
FRENCH VOCABULARY DRILL 
ITALIAN VOCABULARY DAILL 
GERMAN VOCABULARY DRILL 

These programs provide practice in foreign language vocabulary by 
means of three types of dril ls : Matching . Foreign Language to English 
and English to Foreign Language . Although the diskette comes with 
some lessons on it , these are intended to be samples . The most effec­
tive way to use these programs is to enter your own lessons lrom the 
cou rse you are studying. To facilitate the entry of new lessons. each 
program conta ins a complele Lesson Editor which has various entry 
and revision options . The manual also contains instructions for con­
verting the programs to other languages . . . . . ....... Disk Only / 

Applesofl each $24 .95 

SPACE TREK J-Your mission is to patrol the galaxy , and to seek out 
and destroy the ships of the Klarian fleet. At your command is the 
starship Lexington . The Lexington has a wide variety of weapons. 
sensors and other devices useful in your mission. There are two 
kinds of Klarian ships Regular and Super . Regular Klarians have an 
average energy supply of 5000 to 12000 quarks while Super Klarians 
have 12500 to 15000 quarks and are protected from some of the Lex­
ingtons · weapons and attack strategies ......... . .. .. . Disk Only/ 

Applesoft $19.95 

WORLD OF ODYSSEY-An adventure game util izing the lull power of 
Disk 11. which enables the player to explore 353 rooms on 6 different 
levels full of dragons. dwarfs . ores , goblins , gold and jewels . The 
program allows the player 10 stop the game and to resume at a later 
time ... .... ... . ............. . . . .Disk Only/ Applesoft $24 .95 

GALACTIC EMPIRES-Pits 1 to 20 players against each other and the 
computer in a struggle for control of up to 40 star systems .The 
players compete by sending out fleets of ships to capture neutral 
planets and to attack the colonies of other players . The victor is the 
player who controls the most stars by game·s end . 

Applesoft $14 .95 

Dealer Inquiries Invited- Visa and MasterCard 

POWEll§OFT 

P. 0. BOX 157 


PITMAN, NEW JERSEY 

(609) 589-5500 
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Super Cube 
Steve Steinberg 
Washington, DC 
If you own an Atari and like to fiddle with graphics 
you're going to love this one . It 's a program that 
allows you to draw cubes in different sizes and colors 
and also to use the cube itself as a cursor to make 
three dimensional bars , columns, and drawings 
reminiscent of the works of Escher. It can create 
some of the most impressive graphics displays you've 
yet seen on your monitor , and , to crow just a bit , it 
can 't be done on an Apple. 

Now, after all that buildup , a bit of mea culpa. 
While this program proves that a relative novice 
(never touched a computer until I bought my Atari 
last year) can make things happen on a home com­
puter , the program is really nothing more th an a 
synthesis of other people 's work. 

It all began when I started fooling around with 
the brilliant little program by David D . Thornburg 
that appeared in the May/j un e 1980 issue of COM· 
PUTE! Mr. Thornburg's program enables you to 
draw a shaded three dimensional cube and change 
the colors by use of the keyboard. While playing with 
that one, Ray Daly of the Program Store in 
Washington , D.C ., was kind enough to give m a 
program he wrote that puts a cursor on the screen 
and allows you to draw with a joystick. My question : 
why not change Ray ' s PLOT X,Y to GOSUB to a 
subroutine that will draw with a cube instead of with 
a point? My solution with a few minor embel­
lishments: to take David Thornburg's ORAW se­
quence and do just that. 

Sound simple? It was , almost unbelievably so . 
Since then , I've been having a ball creating 
skyscrapers, harbors , cubist drawings and the like, 
and while I plead guilty to the charge of total 
plagiarism, it would be a shame not to share my fun 
with other Atari owners. Sorry, I can't tell you ex­
actly how Ray's program works. I never really had 
to know . I can tell you that lines 600 to 670 set up 
the colors for the cube (sorry about that too , you can 
only get about 90 different color combinations!) . 
Lines 720 to 830 are the cube drawing itself, with the 
input variable SQ setting the size. As far as the 
joystick commands are concerned, check them out in 
Atari's Basic Reference Manual; it ' s fairly easy to 
figure out what they do. 

Now , for operating the program . The first thing 
the computer will ask you for is a dimension for the 
cube. Actually, you can enter numbers as large as 40 
to 45, but this will cause problems if the cube or 
your drawing run off the screen, so until you've had 
a little practice, stick to dimension sizes between 1 
and 10. Once you've entered your cube dimension, 
press RETURN and your Atari will go to the 
Graphics 7 mode. 

The cursor is in the upper left hand corner of 
the screen. It may be a little difficult to see if you 
have a dark initial color, but you can change the 
display colors at any time by pushing the joystick 
button when the cursor is anywhere at the far left of 
the screen. 

Next, using your joystick, move the cursor to 
wherever you want to begin your work of art and 
push the joystick button. Voila, a cube! 

Whenever you let go of the joystick button, the 
cursor returns to the upper left hand corner of the 
screen. This keeps it out of the way of your drawing, 
since the cursor draws an erase line as it moves 
along. If you want to draw a bar or a column , or 
draw diagonally, hold the joystick button down while 
moving the cursor. 

When you want to draw with a different sized 
cube, move the cursor to the bottom of the screen 
and press the joystick button. In the text window at 
the bottom of the screen, you '11 be asked for a new 
dimension for the cube. Enter it , hit R ETURN , and 
the cursor goes back to the upper left h and corner. 

Certain three dimensional effects require that 
you go over what you have drawn. For example , to 
make a square shaped "O": Give yourself a cube 
dimension of, say , 6. Start somewhere near the 
center of the screen. Go up, straight up, about ten 
increments , across to the right another ten , down 
ten, and then draw carefully to the left, stopping 
when the left hand side of the drawing is just joined. 
Now, go back across to the right, stopping at the end 
of your original bottom bar line, and draw back up 
to the top. 

Again, any time you want to change colors (it's 
more fun when whatever you ' re drawing is complete) 
either release the joystick button so that the cursor 
goes back to the upper left hand corner or just move 
the cursor to the far left of the screen and press the 
joystick button. Every now and then when you 
change colors, a cube will appear at the far left. If 
anyone figures out why this happens, please let me 
know. 
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This program is on the border line between BK 
and 16K, so if you have only an BK computer you 
will probably want to pack some of the program lines 
together, and eliminate the first two print statements. 
I've checked it out with only BK in my Atari , and I 
can assure you it will work. 

The program also provides a dramatic 
demonstration of how much memory graphics re­
quire. Try this: load the program, type RUN, then 
BREAK, and then PRINT FRE(O) and RETURN , 
which will tell you how much memory you have left. 
Now RUN the program again, enter an initial cube 
dimension, and when the program goes to Graphics 
Mode 7, type BREAK and then PRINT FRE(O) , 
and RETURN again . Where did it all go? 

One final note: As I've mentioned , I'm a novice 
at all this and Super Cube could certainly use some 
additional improvement. For example , how about 
using a second joystick to draw pyramids? 

Or controlling the colors with the keyboard 
instead of making them random? I'd be pl eased to 
hear from anyone who has any further ideas to offer . 
In the meantime , Picasso! Move over! A new 
generation of cubists is about to begin work! 
Editor's Note: As you update Steve's program, send in your 
enhancements and we'll keep y ou posted. RCL 
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ATARI OWNERS!! 

HELP is here! 

HELP is a program that w ill give statement cross­
referencing, program renumbering, string search and 
edit, and much more. A manual is included to help 
you learn more about program operation, strings, and 
fi les. Only $34.95 through April. (539.95 after that.) 
Specify CASSETIE or DISK and add 52 for S&H. 

Our word processor w ill be available in April, too! ! 
Write or call for details. 

Computer's Voice 
2370 Ella, Flint, NJ 48504 Phone: (313}238·5585 

50 P~:Hff 11 TO CHAt·l1::;E COLCJi;S PRE~:;::; E~JTTC~·i 
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90 IF \' :>75 THHi PRHH 1'HITER t·1HJ Dlt1H~:;I 
OM F~: CUE:E 11 

_; : IHPUT SO : '.:·:'.=0 : 'r'=0 
12~1 POKE 77 .. 0 
13~1 IF :;wIG( 0 )=0 THrn GOSUB 700 
14(1 GCr.:;UE: 1000 

2t1f1 IF >::> 143 THEM :r.:=143: GOT Cl 300 
2rn IF 'i" >:::B THEN Y=80: GOTO 300 
30t1 IF :Z:.=: ~3 THEN '.>::=f1 :GOTO 4B0 
31(1 IF \\ 7 THEH '/=7 
400 GOTO :::o 
:tf10 COLO~: 1:F'LOT '.>Vi :FC~: I=1 TO 5 :t·E>::T I 
:WLOF: 4 :PLOT '.:-L\': RETUPr·i 
6f1t1 A= I tH( RHO< i :::ti 5>+1 
6rn B=HH<RMO< 1\~14 H2 
62(1 IF E:-<4 THEt·~ E:= 10 
630 ::;ETCOLOR 1.. A.. E: 
640 :±TCOLOR 2 .. A, B-2 
650 :~;ETCOLOR O.. A.. E:-4 
660 IF K~: 10 Tl·H~ GOTO 120 
67~3 F.:ETUFm 
70(1 IF >::=~1 THH1 IF ::;TRIC/ (1)=0 Tl-!Eli GCr.;UB 

600 
7rn n .'AP :;'0 
72f1 CClOF~ 1 
73£1 FOR 1=0 TO SQ 
74£1 Fll)T >·~I 'y+ I :ORA~HO >~+SG!.o \'+I 
750 ME>n I 
760 CCLOF.'. 2 
770 FOF: 1=1 TO IH1(3%0 \·"5 
780 PLOT '.:<+I, '·,'-I :DRAl.JTO ::.:'.+I +SO .. '-.'- I 
790 ME'.;:'.T I 
800 CClOF.: 3 
810 FOP 1=1 TO HITC?.:~SG! ),.·"5 
820 PLOT :~+S1)+ I .. \'- 1:OF;At·HO >~+:;o+ I , ··r+so-1 
+1 
83(1 HE:i::T 1 
84(1 IF STRIG( 0 )( >~1 THEH '.>'.=0 : '/=0 
85f1 ~'.ETURM 
1(~10 l·A-JAT=STICK( 0) : :~OIF=O : \T1IF=£1 
1100 IF ~lHAT=15 THEM F:ETUPM 
1110 IF l~HAT=14 THrn \'DIF=-1 : RETURt·~ 
11C.'0 IF l·lHAT=i3 THHi YOIF=i :k'fTUPN 
1130 IF ~lHAT=1 1 THH~ '.>(OIF=-1 :RETUF.:M 
1140 IF ~lHAT=10 THEM >mI F=-1 :'/DIF=-1 =~:ET 
LJ<H 
11 ~] IF l·lHAT=9 THEN '·i'O IF=1: >~DIF=-1 :~:ETUF: 
t·i 
1160 IF l·lHAT=7 Tl·El~ >mIF=1:F~ETURM 
1170 IF ~JHAT=6 THH~ '·(OIF=-1 :>(DIF=l : ~:ETU~: 
N 
115'0 IF ~!HAT=5 T~M :>'.DIF=l : \'DIF=1 :RETURt·1 © 
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Printing 
Characters 
In Mixed 
Atari Graphics 
Modes 
Craig Patchett 
2 Swan Terrace 
Greenwich, CT 06830 
For those of you who have been anxiously awaiting 
this appendum, I apologize . Time conflicts and the 
discovery of redefinable character sets have pro­
hibited me (until now, of course) from writing it. For 
those of you who haven't, get hold of the Sept/Oct 
1980 issue of COMPUTE! and read up on "Design­
ing Your Own Atari Graphics Modes." This article 
won't be of much use to you until you do. 

The problem, if you recall, is with printing 
characters on mode lines that are out of the usual 
range of that mode. For example, if we design a 
graphics mode such that the thirtieth line is mode 
two, we would get an error message if we attempted 
to print on that line. This is because the Atari thinks 
it is in the regular mode two, which only allows 
twelve lines of characters. We must therefore find 
another way to put the characters on the screen. 

As you may already realize, the screen is just a 
type of window looking into a part of memory. If you 
change that memory, what you see on the screen also 
changes. The solution, therefore, is just to POKE the 
characters into the memory locations that correspond 
to the positions on the screen where we want them to 
appear. 

Where Is the screen In memory? 
We already know where the display list is in 
memory; we used the variable BEGIN to point to it 
last time: 
BEGIN= PEEK(560) + PEEK(561)°256 + 4 

But, you may well ask, what does this have to do 
with the screen memory, or display memory as we 
will call it here? It just so happens that the first two 
memory locations in the display list point to the 
beginning of display memory in the following 
fashion: 
DISMEN = PEEK(BEGIN) + PEEK(BEGIN + 1).256 

If you recall, we never used the first two memory 
locations in the display list last time; now you know 
why . 

How do we calculate the exact memory 
locations to POKE Into? 
Each mode line used up a certain amount of 
memory. As you might guess, different modes use 
different amounts of memory per line. To be more 
exact: 
MODE 0 1 2 3 4 5 6 7 8 
MEM/LINE 40 20 20 10 10 20 20 40 40 

So all we have to do is figure out how much memory 
is used before the mode line that we want to print 
on, and add that to DISMEM to deter 

1 

mine where 
we want to start POKEing. As an example of how to 
do this, let's suppose we have a gaphics mode with 
four lines of mode 1, fifty lines of mode seven, three 
lines of mode four, and three lines of mode two 
(4X8 + 50X2 + 3X4 + 3X16 = 
32 + 100 + 12 + 48 = 192); and we want to print on 
the second line of mode two. Checking the table 
above, we go: 

4 lines of mode 1 = 4X20 = 80 
50 lines of mode 7 = 50X40 = 2000 

3 lines of mode 4 = 3X10 = 30 
1 line of mode 2 = 1X20 = 20 (remember, we only 

count the lines above 
the one we want to 
print on) 

For a grand total of: 2130 

World Class 

Your ATARI is a world class personal computer. But you 
need great software in order to exploit its capabilities. 
And you need information about how it all works. 

IRIDIS is a series of software packages that will help you 
enjoy and understand your ATARI more fully. The 
programs are outstanding, just as you would expect from 
the people who have published 23 issues of the widely 
acclaimed CURSOR Magazin e for the Pet since 1978. But 
IRIDIS is more than just a collection of excellent 
programs. IRIDIS 1!2 comes with a 56-page manual that 
has clear, detailed explanations of how each program 
works. The explanations tell you line-by-line what each 
program does, and how it does it. 

IRIDIS and your ATARI : A winning team. World Class! 

IRIDIS #2-Fondedit and Knotwork programs. 
Includes 56 page User Manual. 
$15.95 Cassette, $18.95 disk. 
Mastercharge and Visa welcome. 

Published By: 
Box 550 
Goleta, CA 93116 

THECODE 
WORKS 
 805-683-1585 
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Therefore, memory location DISMEM + 2130 
represents the first character in the second line of 
mode 2 for this particular mode. Memory location 
DISMEM + 2131 represents the second character, 
and so on up to DISMEM + 2149 for the twentieth 
character. 

We know that POKEing the appropriate value 
into the appropriate location will cause the desired 
character to appear at the desired screen location. 
Since we already know how to determine the ap­
propriate memory location , we now ask : 

How do I calculate the appropriate value for 
a character? 
It turns out that the value to poke for a given 
character corresponds to the order in which the 
character descriptions are stored in ROM (see 
"Designing Your Own Atari Character Sets" in the 
March 1981 issue of COMPUTE!). As a quick 
memory refresher : 
ATASCII VALUE TO 

VALUE POKE 


0-31 64-95 


32-95 0-63 


96-127 96-127 


For reverse characters, ju t add 128 to the value of 

the normal character. 


My brain Is In hibernation; how do I convert 
a character string to Its appropriate values? 
I II leave you with the fol owing self-explanatory 
subroutine that will take the (predefined) character 
string PRNTME$ and the starting memory location 
STARTHERE (also predefined and equal to 
DISMEM +offset) and POKE PRNTME$ into the 
appropriate (love that word! ) memory locations . En­
joy! 

30000 REM /:Hh i 5 1ooF" wi 11 act on each c 

haracter in PF.'. IHTt-1E:t::;::...: 

30010 FOF.: t·1E=1 TO LHK F'Pt·fft·1E$ ) 


1 v3002f1 REt-1 /tFind ATA'.:;L:I I 1a1ue of charac 
ted:/ 

30030 UALUE=A'.:;C/ PF.'.t·lTt"1E$( t·1E .1i'1E)) 

3004~3 REt-1 /:\;S1,1btract. 12t: te111i=-orar i 1'.::.1 if 


vit 1 5 a re1 1erse ,:J.-,aracte~-· :f/ 


3005t1 UALUE=UALUE-1~".3:(:\ UALUE >127 ): F.H1 / t 

see note be101~1:~:/ 


3006(1 REM /:~:t-h.k e the ai=-r=roi=r i at.e 1..1a1ue a 

dj ustrnent.s::;:'./ 

30070 UALUE=1.)ALUE+64::;\ UALUE<32 )-32t ( UALU 

E>31 ANO UALUE<96 ) 

3008(1 R8'1 ....·:~:Con•v1ert. back t.o re•...ierse i f n 

ecessar:.(::/ 

30090 UALUE=UALUE+12t::«< ASC( F'FJ1Ti'1E!( i'1E, i·1E 

)))127) 

301€10 POKE ~;TARTHERE+ME-LUALUE ' F:rn /:f:re 

mefflber .. t·1E starts at 0, not L;::..--· 

30110 ? UALUE 

3012(1 F:Ei'l /::;:J~o to ne;.::t character):/ 

3013(1 HEYT t·1E 

3014~1 F.H1 / lAl 1 done , sa::.1 !3oodb:.1ef / 

3015~3 RETIJF.~ t·~ 


Note that (condition) equals 1 if the condi tion is true , 
0 if it ' s not. Thus X = 126:PRI T (X = 126) 
:PRINT (X = 127) will print a I follow d by a 0. 

SPECIAL CORRECTION NOTE 
The original article, " Designing Your Own A tari 
Graphics M odes, ' ' was incorrect in that the graphics 
mode you use ini tiall y should be a full screen mode. 
In other word , if graphics mode six is the mode that 
uses the most memory out of the modes you will be 
mixing, you should use GRAPHICS 22, no t 
GRAPHICS 6 (just add 16 to the mode n umber). In 
the example used in the article, line 10 should read: 
10 GRAPHICS 17 and not 1GI GRAPHICS 1 

M y apologies for any problems caused by thi 
mistake. © 

..}(_.Software for the Atarit ._}i'_. 
~.__SPELLBOUND_.~-· 

An e\U cm I\ ' rsa 1le. u>er u11 SPELLBOUND S15.00 
ented program or an~ grJde fmaster progrdm " ' h mos.t 

INel Can be used '"'h e\lsting) frequen ) m is>pellcd w.ordsl 
ddtd txisc. user c1ca1cd data 01 BASIC 24K 
ddd1t1onal data cassctl<'S SB DATA TAPE• 1 ~5.00 

II l edlure~ - (shor1 vow 1.., lonc1 \i0\1.1els) 

• Ledming le' I - holds o word SB DATA TAPE • 2 s .00 
o n th~ screen or \Ou to s1ud\ (short \'Ol.'.t-1<.. 1t ,1u1 \OV.L· l".t 

• 

• 

• le>tlcvcl- llashes the v.01d on blends! 
the screen or vou to spell / SB DATA TAPE • 3 S5.00 

• Comes '" h a data base ol 1he I Grades 2·~ cblend' hard > 
mos1 fr quen tl) misspelled soft cl 

\\Ord; SB DATA TAPE • 4 S500 
Crcat · yow own dala l>aot· Grades 2·4 cd1p1hor•qo 

tore the 1,1,'0rds o n cass " " fOJ / homonvms1 

fu t ur~ use SB DATA TAPE • 5 
Change the words in he data I silent le ers ending' 
base with one of !he additional C'jmpound v.ord!:.l 
casseues Iha are available. SB DATA TAPE • 6 5500 

Grd es 3·5 (mor~ d1pthnnq; 

PELLBOUr"D DATA TAPE fol doubl.., consondnl 'I . 


10\1.' a phonc·tic c;,c iu~nc1.: Tapt.· SB DATA TAPE • 7 1500 
11 I beg1m, w11h !:iho rt vowel. three Grades 4·6 (compound "o"I' 
lener v. ord s and progresses to nd1ngsl
long vov. I four lener words. The 

SB DATA TAPE "8. 1500
1,1.ords on each cas e te continue 

Grad s <l ·6(word!:inotro f'tl..'dthJS sequence All v-.ords in his 

I 
m pr ~\ 1ous un1ts1

series are grouped rhone 1call\ 
and b., grad i '"'H~I ~ h •ne\ e po >\II Da1a Tap ' R<·qu111 
s1bl " All DAT1\ Cdsse1 scon1a1n Th ... Spt;llhound M~1!:at ·r rrot1h11n 

300wo~ ~,.,.,,,,._~~~~~~-:---=:---~~--rd;

<if.H.E.SJ.S. 
po Box \47 
Garden Cit). ~I 48 \ 35 

"'<•11 COO313) 595 4722 folh..,\e1 inqu ' f'-. """'1.romt 
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Invaders From 
Outer Space 
An Atari Program Using 
One Joystick 
David H. Markley 
Reynoldsburg, Ohio 

This program is a simplified version of an earlier 
program I wrote called " Alien Landers" and is 
designed to run in 8K of memory. The object of the 
game described here, is to protect your galactic base 
from an invasion of allien saucers of unknown origin. 
Your weapon against the alien saucer is a 
sophisticated photon cannon wh ich you control by a 
joystick connected to controller port #1. The saucer 
on the other hand, is equipped with a mysterious 
paralyzing death ray which when energized, will im­
mobilize and possibly vaporize your photon cannon. 
The game is played by defending your base against 
the saucers and achieving the highest score possible 
before your 3 photon cannons are dest royed . The 
program keeps track of the highest score obtained 
during any individual game and displays the final 
game score and the high game score at the end of 
each battle. After starting the game using the RUN 
command, additional battles are initiated by holding 
the start button down until the new game begins . 

This program utilizes many of the fine features 
of the ATARI personal computer, such as the ex­
citing sound effects and th e advanced player/missile 
graphics. The player/missile graphics are used to 
enable the program to provide good animation 
without the overhead of saving and restoring the 
background as the player or missile image moves 
through the playfield . Another ATARI feature used 
here is the player/missile collision registers . These 
registers are associated with the ATARI' s graphics 
and indicate when a player or missile overlaps with 
another player, missile, or playfield image. 

The program from line 30 thru line 600 provides 
background setup and player/missile initialization . 
Initialization begins by allocating space for the 
player/missile image buffers . The buffers are placed 
in a free area of memory just below the graphics 
memory with the base address located 2048 bytes (8 
pages) from the top of memory . This leaves the top 
lK of memory for the graphics 2 display list and 
mapping data . 

The functional player/missile (P/M) graphics 
area begins with the missile image buffer. Since the 
program uses the double resolution mode of P/M 
graphics , the missile image buffer begins 384 bytes 

from the base address and is followed by four player 
image buffers. Each buffer occupies 128 bytes of 
memory . Invaders from Outer Space uses only two 
of the four available players which are in the form of 
a saucer (player 1) and a photon cannon (player 2). 
The images of the saucer and cannon are formed by 
placing a bit pattern of the shapes into their cor­
responding player image buffers. 

Lines 600 and 700 initialize the game' s counters 
and registers. The high game score counter initial­
ized by line 600 is used to keep track of the highest 
score obtained for all games played during any pro­
gram run. This counter is only initialized one time . 
Registers and counters which are initialized every 
time a new game is played are all located at line 700 . 

With the playfield and players enabled and the 
games counters and registers initialized, the program 
is ready to begin antimating the graphics by entering 
the game's antimation sequencer loop (lines 1000 
thru 2000) . This section of the program is used to 
control the movement of the saucer, cannon, and 
photon . It also determines when to fire the saucer's 
death ray and checks for P/M collisions . 

The sequencer loop begins by determining the 
saucer 's horizontal position in relation to the play 
field. Normally the saucer will travel across the field 
in a left to right direction in steps of 5 horizontal in­
crements. If the saucer is within the range of fire of 
the cannon however, and is currently under attack 
(M >O) the saucer wil l take evasive action by moving 
randomly within a short distance of either side of its 
current position . With the position of the saucer 
determined, the sequencer's next task is to produce 
the saucer's sound effect. This effect is created by 
stepping through a series of six frequencies in which 
the frequency is changed one step for each loop 
cycle. Once the saucer has been placed in its new 
position, a test is made to see if it is in attack range 
of the cannon. If the tes t (line 1060) indicates that 
the saucer is within 15 increments of the cannon, the 
program will go to the death ray handler (line 3100). 

The next sequencer task to be handled is the 
control of the cannon and its associated photon 
missile (lines 1100 thru 1220) . The program begins 
by checking to see if the photon is ready to be fired . 
If it is ready to fire or has reached the top of the 
playfield (M <J + 8), its sound is turned off and the 
joystick trigger is examined. If the trigger is not 
pressed, the program will continue through the se­
quencer loop and will examine the trigger each time 
it passes through the loop. When the trigger is finally 
pressed, the M pointer will be set to an address of 
the missile image buffer which corresponds to a ver­
tical position directly above the cannon's muzzle . 

The horizontal position of the photon is handled 
by calculating the horizontal position of the cannon's 
center and placing it into the cannon's horizontal 
positioning missile register. Line 1110 controls the 
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movement of a photon which is enroute to its target. 
To move an object vertically using the PIM graphics, 
the image is first removed from its current position 
within the image buffer and then rewritten into its 
new location. The PIM graphics function in such a 
way that as the base address of the image data is 
moved to a lower numbered address in the buffer, 
the image will appear to move upward on the screen. 
After each photon movement, the player/missile colli­
sion register is checked to see if the saucer has been 
hit. When a hit is detected the program exits the 
sequencer loop and goes to the routine at line 3000 to 
handle the collision. If the saucer is not hit the 
sequencer loop enters the code which handles cannon 
movement. When the joystick is moved to the left or 
right the cannon is shifted 5 increments to the left or 
right of its current position each pass through the 
loop. With the completion of this code, the sequence 
loop is now ready for the next pass. 

The routine starting at line 3000 is used to con­
trol hits on the saucer. It begins by removing the 
photon from the playfield by clearing the first 29 
bytes of the missile image buffer. This area 
represents the area on the playfield in which the 
photon can collide with the saucer. When the buffer 
has been cleared, the missile position pointer M is 
reset to zero as an indication that it is ready to be 
fired again. To help produce the effect of more than 
one saucer, the saucer's color is randomly changed 
each time it is hit . Finally the score is updated and 
the background flag (BK) is set to indicate an above 
ground explosion . The program then goes to the ex­
plosion handler routine (line 4000). 

The routine starting at location 3100 is used to 
generate the saucer s death ray. It begins by posi­
tioning the ray at the center of the saucer. This is 
done by calculating the center of the saucer and 
placing this position into the ray's horizontal position 
missile register. The sound and visual effects are 
handled by lines 3120 thru 3140. The ray is first 
drawn by setting bits 0 and 1 for every third byte in 
the missile image buffer. It is then erased by again 
accessing every third byte and clearing bits 0 and 1 
to zero. As the ray is removed, the frequency of its 
associated sound generator is decreased. Upon com­
pleting the death ray, the program examines the P/M 
collision register corresponding to the ray missile and 
the cannon player. If the collision took place, an ex­
plosion effect is produced by moving the cannon to a 
position off the playfield and setting the explosion 
back ground flag for the bottom text window before 
calling the explosion handler at line 4000. 

The explosion handler is used to produce the ex­
plosion effect for both the saucer and the cannon . To 
begin, the explo ion handler resets the P/M collision 
registers. The collision registers are designed to be 
latching and must be reset each time a collision has 
been registered. After terminating the sound of the 

photon which may have caused the explosion , the 
program begins to produce the visual and audio 
effects of the explosion. This is done by stepping the 
variable X from 14 to 0 and using its value to control 
the intensity of the color and sound. The background 
which is determined by BK was selected by the 
calling program before the explosion handler was 
entered. When the explosion is complete , the 
playfield colors are returned to their normal hue. 

When the explosion effect is comp! te, the pro­
gram is ready to display the cannon number or 
score. Since the program displays all messages at the 
top of the screen using graphics 2, the sau er must 
be removed from the screen by setting its P/M color 
registers to zero. The saucer's original color is stored 
in X and will be again restored at the complet ion of 
the message display cycle. After a short delay while 
the message is being displayed, a test is made to 
determine if the last cannon has been hit . If not, the 
message is removed and the background is restored 
and th e game continues. When the game is finally 
completed, the score is compared to the high game 
score . If the score resulting from the last game is 
higher , the high game score is updated . The program 
indicates the end of the game by alternatel y dis­
playing the last game and high game scor s. After 
each display of the high game score the start switch is 
examined to see if a new game is requested . 

10 REt1 ItfJAC:ERS FROM OOTER SPACE 
15 R£t1 CiPYRIQIT (c) 1900 
20 REM BY OAiJID H. 1'¥lRKLE"r' 
Print title 

25 GRAPHICS 2 
30 PRUIT 16; 11 I~" 
3S PRHn 16;" FRQM•• 
48 PRINT 16; II OOTER SPACP 
Start player/missile data list 2K from top of memory. Place in 
PIM base register and calculate beginning address of the 
player data lists. 

50 I=PEEK<106)-8:P(l(E 54279, I 
60 J=I*256+384 
Clear P/M buffer area 

70 FCR X=J TO J+384 
80 POKE X,0 
90 I-EXT X 
Generate play field 

100 GRAPHICS 2 
110 StTCOLOF 2,1116 
120 CXi..OR 3 
130 POKE 84 1 0 : PO<E 85, 4 : ? *6; " . a , n . u 

II140 PCICE 84, 5 :PCJ<E 8512:? 16; "* 
150 POKE 84, 3 : f>O<E 851 8 : ? *6; " . a 111 

• u 

160 PO<E 84, 7:P\l<.E 85114:? #6; II . I 

Enable player/missile OMA for double line resolu tion . 

200 PO<E 559, 46 
Place saucer image data into first player's image buffer area 
and set its color to green (200). Set the saucer 's initial 
horizontal position to 70. 



99 April. 1981. Issue 11. COMPUTE! 

SOFTWARE FOR THE ATARI soo~:c 


AND THE ATARI 4oo~:c 


TARI TREK'" 

By Fabio Ehrengruber 


Get ready for an exciting trek through space. Your 
mission is to rid the galaxy of Klingon warsh ips, and to 
accomplish this you must use strategy to guide the star· 
ship Enterprise around stars. through space storms. and 
amidst enemy fire. Sound and color enliven this action· 
packed version of the traditional trek game. Nine levelsof 
play allow the player to make the mission as easy or as 
challenging as he wishes.At thehighest level you are also 
playing against time. Dama ge to your ship can be 
repaired in space at a cost of time and resources ii you 
can't make 11back to base. TARI TREK gives you alot of 
trek at a low price. Th is program 1s written entirely rn 
BASIC and requires at least 24K of user memory. For the 
Atari 800 only. 

Cassette - SI 1.95 Diskette - $14.95 

FASTGAMMON'" 
By Bob Christiansen 

Play backgammon against a talented computer oppo· 
nent. This 1s the latest and best version of the most popu· 
backgammon-playing program for personal computers· 
FASTGAMMON. Roll your own dice or let the computer roll 
them for you. Adjust the display speed to be fast or slow. 
If you wish you can play agame using the same dice rolls 
as theprevious game · agreat aid inimproving your skills 
at backgammon. Beginners find it easy to learn backgam­
mon by playing against the computer, and even very 
good players find it a challenge to beat FASTGAMMON. 
The t2-page instruction booklet includes the rules of the 
game. Written in machine language. Requ ires only BK of 
RAM and runs on both the Atari 400 and the Ata ri 800. 

On cassette only - $19.95 

I Jt• 
L-.. I 

'J HE OMr JU~T CiOT AUit O\tUt f'Y ;, l .~ .. , 
~· rru "' .. HOU[ ~ • • TOU f. 11 l Uf• M•I 

ww.. t 10 TRV lt AC.QJlil(Y ' lfJ "' 

TANK TRAP 

By Don Ursem 


Arampaging tank tries to run you down.You are acombat 
engineer. bu ilding concrete barriers in an ettort to con· 
ta in the tank. Use either the keyboard or an Atari joystick 
to move your man and build walls. If you trap the tank you 
will be awarded a rank based on the amount of time and 
concrete you used up. But they'll be playing taps for you 
if you get run over. There are fou r levels of play. Higher 
levels of play in troduce slow curing concrete. citizens to 
protect. and the ability of the tank to shoot through any 
wall unless you stay close by. Music. color. and sound el· 
fects add to the excitement. Written in BASIC with ma· 
chine language subroutines.Requires at feast 16K of user 
memory. Runs on the Atari 800 and on an Atari 400 with 
16K RAM. 

Cassette - $11.95 Diskette - $14.95 

QS FORTH '" By James Albanese. Step into the world of the remarkableFORTH programming language.Writing programs in FORTH is much easier than writing them in as· 
sembly language. yet FORTH programs run almost as fast as machine code and many timesfaster than BASIC programs.QS FORTH isbased on fig-FORTH. the popular model 
from the FORTH Interest Group that has become astandard for microcomputers.QS FORTH 1s adisk· based system that can be used with up to four disk drives.There are five 
modu les included: 

I. The FORTH KERNEL (The standard fig-FORTH model customized to run on the Atari computer). 
2. An EXTENSION to the basic vocabulary that contains some handy additional words. 
3. An EDITOR that allows editing sou rce programs (sc reens) using Atari type editing. 
4. An IOCB module that makes 1/0 operations easy to set up. 
5. An ASSEMBLER that allows defining FORTH words as a series of 6502 assembly language instructions. 

Modules 2·5 may not have tobe loaded with the user's application program,allowing for some ettrciencies inprogram overhead.Full error statements (not just numerical 
codes) are printed out. including most disk error statements. QS FORTH requires at least 24K of RAM and at least one disk drive. For the Atari 800 only. 

On diskette only - $79.95 

********* 
ASSEMBLER by Gary Shannon. Wr ite your own 6502 machine language programs with this inexpensive in·RAM ed itor/ assembler. Use the editor to create and edit your 
assembler source code.Then use the assembler to translate the source code into machine language instructions and store the code in memory.Simple commands allow you 
to save and load the source code to and from cassette tape.You can also save any part of memory on tape and load it back inlo RAM at the same or at adifferent location.The 
assembler handles all 6502 mnemonics plus12 pseudo-ops that includevideo and printer control. Commentingis allowed and error checking is performed. Avery useful 
feature allows you to viewan_d modify hexadecimal code anywhere in memory. Instructions on how to interface machine language subroutines to your BASICprograms are 
included. ASSEMBLER requires 16K of user memory and runs on both the Atari 800 and the Atari 400. 

On cassette only - $24.95 

********* 
6502 DISASSEMBL.ER by Bob Pierce. This neat SK BASIC program allows you to disassemble machine code, trans lating it and listing it inassembly language format on 
the video and on the printer 11 you have one. 6502 DISASSEMBLER can be u_sed to disassemble the operating system ROM, the BASIC cartridge,and machine language pro· 
gramslocated anywher.e1n RAM except wh_ere the D_ISASSEMBLER itself resides. (Most Atari cartridges are protected and cannot be disassembled using thisdisassembler.) 
Also works as an ASCII interpreter. translating machine code intoASCII characters. 6502 DISASSEMBLER requires only SK of user memory and runs on both the Atari 800 
and the Atari 400. 

Cassette - $11.95 Diskette - $14.95 

WHERE TO GET IT: Call usal (213) 344·6599 for the name of the Quality Solfwaredealer nearest 
you 11 necessary you may 01der directly from us.Mastercard and Visacardholders may pface or· 
ders by telephone. Or mail your check or bankcard number to Quality Solfware 6660 Reseda 
Blvd., Suite 105, Reseda. CA 91335. California residents add 6'6 sales tax.SHIPPiNG CHARGES: 
W1th1n North America orders must include Sl.50 for fu1t class sh1pp1ng and handling. Outside 
North Amenta the charge for airmail sh1p p1ng and handling rs $5 00. Pay 1n U.S. currency. 

"Indicates trademarks of Atari. Inc 

http:DISASSEMBL.ER
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P. 0. BOX 16489Illusions II IRVINE, CA92713 

WE ARE DIFFERENT! 

80% of the games available for Atari 
systems are pure garbage! The other 
20%, the good ones, charge a fortune. 
We create superior, total graphic 
games at the right price. We'll also 
save you money on hardware. 
Try us one time with this guarantee­

Send $15 for our Garnes-1 disk (16 K). 
It has two thinking games, CHEENG'S 
RISERS and CLOSE 'N COUNTERS. Both 
are one player games. CHEENG has 10 
levels of play, CLOSE has 6 levels. 
Your children will love them, you'll 
become addicted to them. 
IF YOU DON'T THINK THE DISK IS WORTH 
EVERY PENNY, SEND IT BACK AND WE 'LL 
REFUND EVERY PENNY - IMMEDIATELY! 
************************************* 

EPSON MX-80 PRINTER ........ $497 

************************************* 
Calif residents - add 6% sales tax 

r~M~TeRMA~c~~-----------, 
I 176 Main Streel Port Wash ing to n PLEASE SEND ME I 
I New York 11050 I( )HDRSEWORD DERBY--- ­
I NAME------------ II ( )AVOID ---- ­

ADDRESS---------- II ( )TRIBOMB -----, 
--------------- AOO i l . 50 $HIPPING! N Y Res.aen ls Aaa 7°0 Sa les Tax llmoun I Enclosed ___ __ I 

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


300 F'll<E J+148 J 24 
310 PC»CE J+149J126 
320 Pa<E J+150J 171 
330 PO<E J+15L 126 
340 PO<E .J+1521 24 
350 F'll<E 704 J 200 
360 P{)(E 53248 J 70 
Place photon cannon image data into second player's 
mapping buffer area and set color to orange. Set cannon's 
initial horizontal position to 160. 

400 Pa<E J+347 J 24 
410 F'(l(E J+34~L60 
420 Pa<E J+349J24 
430 PO<E J+350 J 24 
440 F'll<E J+35L 60 
450 Pa<E J+352J 126 
460 PO<E J+3531 255 
470 PO<E J+354 .. 102 
480 PG::E 705, 56 
490 CW0'3=160 
Set saucer player to double width and enable P /M graphics. 

500 PO<E 53:."'56 J 1 
510 PO<E 53277 J 3 
Initialize game counters and registers. 

600 HIGH=0 
700 t1=0=SCORE=0 =CH=1 
This ends program initializa ti on. Begin process loop . 
Determine saucer ' s position. 

1000 Fffi POS=15 TO 240 :3TEP 5 
1010 stf'Q:3=POS 
Vary saucer position if in range of cannon. 

1020 IF ABS< POS-C~f>OS ){20 AMO t1( >0 Tl-EN 
SCPOS=POS+< ~'5-50*RND< 0 ) ) 
1030 PG(E 532481 SCPOS 
Produce saucer sound effect . 

1040 FF..'Q=FRQ+1 : IF FRQ>6 THEN FRQ= l 
1050 SClJMO 0160--'FRQ, 10)5 
If missile is not launched check if in range to act ivate saucer 
death ray. 

1060 IF M<J+12 TIEH IF ABS( Of'OS-SCPOS)< 
15 Tl-EH 3100 
If missile is not launched or has reached the top of the screen , 
set missile flag and sound to zero. Check fire button , if 
pressed init missile position at cannon. 

1100 IF M<J+S HEH M=0=SOUMO L0J{'.L0 : IF 
STR I G( fD=0 Tl£H t1=J+93 :POKE 53253 I C~P0'.3+ 
3 
If missile is launched then move it to next vertical position. 

1110 IF M>0 Tl-EN POKE tl.0:POKE M-L0 :M=H 
-B: POKE MI 12 :F'1l<E M- L 12 :SDUMD L ~(t1+5 
0-.J )*0 . 5181 15 
Check missile collision register. If hit then goto 3000 for effect. 

1120 IF PEEK< 53257 )=1 Tl·EJ~ 3000 
Determine cannon horizontal position. 

1200 IF STICK< 0)=11 T1£H IF Of'DS>50 Tl-E 
N Ctl'OS=CNP0'3-5 
1210 IF STICK< fD=? HEH IF CWOS<198 Tl-E 
N Ct-f'OS=CHPOS+5 

http:L0J{'.L0
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1U.'0 POKE 53249, CNPO'.; 
End process loop. 

L'000 t·En POS :GOTO 1~1 
Saucer hit and explosion handler erase missile , change saucer 
color, and update earth score. 

3000 F!l< :i<=0 TO 28 =Ptl<E :i<+J, 0=~EXT X: 11=0 
3010 F'()(E 704) IHT< 15*00<0))l'.16+8 
~'0 SCORE=SCCRE+25 
Set explosion in sky. 

3030 EIC=4 
3040 GOTO 4f03 
Saucer death ray handler. Position death ray position under saucer . 

3100 F'O<E 53'"62, stPOS+7 
Fire ray and produce sound. 

3120 SOJMO 1,4,12,15=SClt{) 0,0,0,0 
3130 Fffi X=25 TO 97 STEP 3:POKE J+X,3 =1-E 
>CT x 
3140 F~ :>{=25 TO 97 STEP 3=POKE J+X,0=SO 
LID LX-23)12)15=t-EXT :~ 
3150 &jJMO 1,0, 0,0 
Check cannon ' s mi ss ile collision regi ster , if a hit then update 
cannon counter and produce explosion. 

3200 IF PEEK< 53256 ){ >2 Tl-EN ~'000 
3210 CH=CN+l =POKE 53249)0 
3220 BK=2 
Explosion handler program. 

clear collision registers an d disable missile sound. 


4000 F"a<E 53278, 255 
4010 ~ L0,0,0 
Produce explosion sound and light. 

4020 FCR X=15 TO 0 sm· -1 
4030 SETCOLCR BC 3, X 
4040 SOJMO 0,50,0, X 
4850 FCI< D=0 TO 15 = ~EKf D 
~ I-EXT >: 
Restore colors for sky and earth. 

4100 SETCOLCM< 2, 10, 6 
4110 SETCOLOR 4,0)0 
Display score. 

4200 PO<E 84 I 0: PO<E 85, 2 
4210 PO<E 53248,0 
42£.'0 IF BK=2 ~ CH< 4 TIE~~ 7 16 j 11 c~ 
II j CH :GOTO 4240 

11 114230 ? 16j ~ j :POKE 85,8 :? #6 jS 
CCRE 
4240 FCR D=0 TO 200 :!'EXT D 
Check if end of game. 

4300 IF CN< 4 TIEH 4400 
4310 IF SCCRE>HIGH T~ HIGH=C..>CORE 
4320 PO<E 84, 0 : POKE 85, 2 
4330 ? 16j 

11 HIGH 11 
; =POKE 85, 7 :? #6iHl~ 

4340 F'O<E 53279, 8: FOR 0=0 TO 80 
4350 IF PEEK< 53279 )::6 Tl·EH 700 
4360 t-EXT 0: GOTO 4200 
Restore background. 

II II4400 F'O<E 84, 0 : POKE 85, 2:? #6i II 
• I • u 

4410 GOTO 1000 

A collecr ion of 10 challeng ing programs created to prov ide o un ique 
en tertainment value - and 2 persona l/ business program' with brood 
func tional value. In d isk a nd / or couette os indicated . 

GAMES • HELICO PTER BA TILE Req. - 16K RAM / Cauelle s 9.95 
- 16K RAM / Disk 14.95 

• HORSE RACING Req. - 16K RAM / Couelle 9.95 
- 16K RAM / Di sk 14.95 

• KEN O R•q . - BK RAM / Cauelle 9.95 
- 16K RAM, Di sk 14.95 

• LIGHTNING EOLTS R•q. - 16K RAM / Con•ll• 9.95 
ond REACTION - 24K RAM / Disk 14.95 

• 	 THE MAD MARBLE Req. - BK RAM / Cosset te 9.95 
- 16K RAM / Disk 14.95 

• 	 MUSIGAME 12 Gome>) Req . - 16K RAM/ Cosselle 9.95 
- 24K RAM / Disk 14.95 

• 	 SUPERMASTER Req . - BK RAM / Cossette 9.95 
- 16K RAM / Disk 14.95 

• 	 TAG Req . - 16K RAM / Couette 9.95 
- 16K RAM/ Disk 14.95 

• 	 TRACTOR BEAM Req . - BK RAM / Cossette 9.95 
-16K RAM / Disk U .95 

• 	 WAR AT SEA Req. - 16K RAM / Couetle 14.95 
- 24K RAM / Disk 19.95 

BUSINESS 	 • CCA Doto 
Ma nagement Sy\tem Req . - 48K RAM IOisk 99.95 

• 	 LETIER WRITER R•q . - 24K RAM / Dis< 19.95 
Mastercard & VISA Accepted 

23B Exchange St., Chicopee, Massachusetts 01013 
(413 ) 592-4761 

• Oeoler And Oist ri butor Inq uirie s Inv ited 
• Closed Mondays - Open Doily 1 Til 5:30 - Fr idays 'Til B 

A Teaching Software Package 

for theJllAtari* 400 and 800 

LOGO e 3-D e LUNAR LANDER 

SPACE BATTLE e ALIEN ATTACK 


SWEDE I comes with a 35 page booklet which includes. . . 
• lull program listing • lull program description e modifying 
techniques e convenient converters (converting other BASICS 
inlo Atari BASIC) e For the beginner e The Cursor e The 

Escape Key e Super Subroutines 

C-20 Cassette: 16K $17 

Auto Boot Disks: 24K $22 


o_~7s n s 
~Software 

11804 Magruder Lane Please include $2 
Rockville, J>.ifd. 20852 postage and handling 
(301) 881 -7437 Md. res. incl. 5% sales tax 

DEALERS-INQillRIES WELCOME 

*indicates a trademark of Atori, Inc. 
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Unleash The 
Power Of Your 
Atari CPU 
Ed Stewart 
Uniontown, OH 

Would you like to get as much as a 30 % increase in 
speed from your Atari 6502 CPU? Wou ld you also 
like to get this benefit without any add itional capital 
expense? If your a nswer i no you probably don ' t 
like apple pie either, but if you answer ye · read on 
and I will tell you how to accomplish such a feat with 
one simple BASIC POKE in the ri ght place. 

F irst a lit tle background information about one 
of the many thing tha t is going on in sid your Atari 
computer . The pa rticular thing that I want you to 
know something about is how display informat ion 
reaches your TV screen. There is a specific hardware 
chip call ed A TIC that has most of the r sponsi­
b iJity for seein g that the di. play gets to you r TV 
screen . A T IC does thi by operat ing independentl y 
from the main 6502 CPU in your computer. ANTIC 
is in fact a primitive CPU in it 's own right. It ex­
ecutes a program which i lo ated in RAM just as 
the 6502 executes a program in RAM or ROM . We 
can therefore call the Atari a multiproce. sin g com­
puter since more than one CPU may be act ive at any 
time. A peculi a r and somewhat un fortu na te thing 
ha ppens when a multipro ess ing sys tem such as th 
Atari i ac tive ly execut in g inst ru ctions-both CPUs 
desire acces to memory simu ltaneously. The two 
CPUs cannot both access memory at the same time 
so one mu st wait until the other comp! tes it s access 
request. T his memory ac ess conflict is common to 
all comput rs conta ining mor than one PU-from 
micros to ma ros- and is generally not something to 
be concerned about. 

The A TIC chip fetche it's data from memory 
using a technique call ed " Di rec t M emory Access ' or 
DMA. Whenever thi s memory fetch is oceu ring the 
6502 is t mpora riJy halted. DMA is said to be 
"stealing" a portion of the computer's ava ilable time 
called a cycle. There are 1, 789, 790 cycles of com­
puter tim e ava il ab le per seco nd . Jf DMA had not 
"stolen' tha t cycle of com puter time the 6502 would 
not have been halted and therefore wou ld have 
finished it's program instructions sooner . It is only 
logical to conclude that th more thi s DMA activity 
occurs in beha lf of the A TIC chip th more our 
6502 wi ll be slowed down . 

The ANTIC chip re-displays the entire TV 
display 60 times each second. During each of these 

60 times many com puter cycles are stolen l'rom the 
6502. During each of thes 60 tim es th · A T IC ch ip 
also " interrupt " the 6502 and causes it to perform 
such tasks as updating various software tim er and 
reading game controllers (joysticks a nd paddles). 
Wh en th e 6502 fin ishes what it must do in re ·ponse 
to the ANTIC " in terrupt' it may conti nu ·with 
what it was doing previous to being sidetracked by 
A TIC . You should be gett in g the picture by now 
th at a lthough A T IC is indi pensablc it auses a 
slowdown in the 6502 CPU, but how mu h? 

I wro te a simple BA IC program f r my Atari 
800 in an attempt to answer this ques tion. A 
FOR / EXT loop was executed 100 000 times with 
no in tervening tatement · as fo ll ow : 

20 FOR I = I T O 100000:NEXT I 

T he first thing to measure was how long th is 
loop executes with no ANTIC DMA acti e. A 
POKE 559,0 turned DMA off and the TV screen 
went bl ack. A POKE 559,34 turn ed D MA back on 
and the or iginal display was r stored . Th· 
FOR /NEXT loop with 110 DMA requir cl 148 
seconds to complete. Thi s sa me FOR/NEXT loop 
was executed in graphics modes 0-8 with DMA act ive 
and th execution times were observed as how n in 
tab le 1. T he x Ulion times with DMA in reased 
from as liul as 10 % for graphics 3 to as much as 
47 % for graph ics 8. It is reasonable to se tha t if you 
do a lot of number crunchin g and you don't need the 
TV scr en or the software tim ers and gam · ·ontrol­
lers then turn off the antic DMA for a wh il and 
you ' II get your a nswer back ooner. I t is al o 
apparent from table 1 that your programs will ex­
ecute faster if you a re executing in graphic· modes 
3,4, or 5. 

I hop you have learn d a li ttle bit mor about 
the Atari compu ter and how the A TI DMA inter­
feres with the 6502 CPU. You may in fact someday 
be able to unlea h that la t nt power within dur ing a 
co mputer chess tourn a ment , a nd when someo ne asks 
how in th world you did it you can sm il e and say 
-me and my DMA. 

GRAPHICS EXECUTION % INC REASE 

MODE SECONDS (o ver no-DMA) 

NODMA 148 
GRAPHICS 0 216 46 
GRAPHICS 1 188 27 
GRAPHICS 2 186 26 
GRAPHICS 3 163 10 
GRAPHICS 4 164 11 
GRAPHICS 5 167 13 
GRAPHICS 6 173 17 
GRAPHICS 7 185 25 
GRAPHIC 8 218 47 

Table 1; Execution timings with and without DMA active fo1· 
various graphics modes . © 
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String Arrays 

in Atari BASIC 

Charles Brannon 
This article describes a method to simulate string 
array handling in Atari BASIC. If you already know 
what a string array is, skip ahead a bit. Otherwise, 
read on ... 

An array is essentially a list. For example, the 
numeric array A could hold a list of monthly 
amounts. A(1) would hold January, A(2) would con­
tain February's monthly total, and so on, A(l2) con­
taining December's amount. To print the amounts 
from month one to month twelve, the BASIC 
statement: 
FOR I = 1TO12:PRINT A(l):NEXT I 

could be used. As the amounts were printed, the 
computer would optionally add the amounts up and 
print a yearly total. Numerical arrays also have 
many uses in mathematics. 

If we wanted to print the name of each month 
along with the amount for that month, string arrays 
would come in handy. For January, the string array 
M$ might hold "Jan" (i.e. M$(1) ="JAN") . Once 
all the strings were defined, we could print the 
months along with the amou nts: 

FOR I= 1TO12:PRINT MS(I), A(I):NEXT I 

Alternately, a string array could contain a list of 
player's names in a game. PRINT P$(PLR) could 
give the name of player number PLR. 

It is a fairly well-known fact that Atari BASIC is 
not Microsoft BASIC (although a Microsoft BASIC 
for Atari should be released soon). The designers of 
the BASIC decided to use a different way of 
manipulating strings than Microsoft did. The state­
ment PRINT LEFT$(A$,4) in Microsoft BASIC 
would produce the same effect as PRINT A$(1,4) 
would in Atari BASIC. Unfortunately, this notation 
precludes the use of string array notation. 

evertheless, it i possible to produce the same 
effect' as string arrays under Atari BASIC. The 
technique used here is similar to the one used in the 
string sort program in the back of the Atari Basic 
Reference Manual. 

Essentially, the solut ion is to partition one very 
large string into several subst rings. Each substring 
will be an element of th larger array. First let u 
revi w the format that Ata ri BASIC uses to handl e 
substrings. Say that A$ contains "Hello, how are 
you?". To print the word "how" we would specify 
A$(8, 10), the first argument, eight, being the start­
ing position within the string and the second being 
the end ing position of th e substring, in this case, 11. 
We use this notation to recall or store any element 
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from the main string. There are some non-Microsoft 
notations to specify an element in a string array. 
PRINT A$(2,3,6) would print the characters from 
three to six in the second element of A$. We will use 
an "unraveled" string to simulate this. 

Say we want to set aside an area of memory for 
10 strings, each st ring having a maximum length of 
20 characters. Actually , this is required in Atari 
BASIC anyway. Since the DIM statement only takes 
one argument , the total number of characters in the 
string , we would enter in the program the statement: 
DIM A$(200), as 10 strings of 20 characters each 
would be 200 characters in total length. Now, to 
define each string, we must specify the starting loca­
tion within the main string and how many characters 
to store at that location. If the string to be stored was 
T$, and E is the element that T$ is, then the state­
ment to store T$ in A$ would be: 

A$( (E-1)*2G + 1, E*2G) = TS 

UT= 2 (i.e. T$ would be the second string in A$), 
then the statement would reduce to: A$(21 ,40) =T$, 
and indeed, the area of A$ reserved for element 2 
would be characters twenty-one to forty. 

To recall an element from the string array, the 
statement need only be reversed . The element posi­
tion of T$ still needs to be specified. 

T$ = AS(E - 1)*2Q,E•2Q) 

The "20" in the statements is of course the max­
imum number of characters in any element in the 
array. It could be specified a a variable at the start of 
your program. 

There are still a few problems with this scheme. 
Although both CLR and RUN clear out the simple 
variables, the arrays and strings are left untouched. 
Therefore, before one can store a new element in the 
main string, a possible previous one must be cleared 
out. If the two previous statements were renumbered 
so as to be subroutines, then T$ could be set equal to 
twenty spaces first, GOSUB the storage routine, then 
store the actual value of the element. The example 
program shou ld demonstrate this. 

When printing the string, any character less 
than twenty characters will have trailing spaces. This 
could be corrected by a routine that strips off these 
paces , but it might have a hard time if multiple 
paces could be present in an actual element . 

Therefore, it might be advantageous to keep track of 
the length of each element so that only the proper 
number of characters would be printed . The length 
of each elemen t in the array could be stored in a 
numeric array, say L. Therefor , the mini-subroutine 
to store a string element would be: 
20000 L = LEN(TS) : IF L > MAXLEN THEN L = MAXLEN 
20010 L(E) = L: START= (E - 1)*MAXLEN 
20020 AS(START, START+ L - 1) = TS: RETURN 

This subroutin requires that A$ and L be properl y 
DIMensioned at the start of th e program , MAXLEN 
equals the maximum length of each element , T$ con­

tains the string to be stored, and E contains the 
number of which element T$ will become . 

To recall an element, set E equal to the element 
number , and call the following routine. MAXLEN 
must be predefined (see above) and the strings and 
array L DIMensioned. 
3000 START = (E - 1)*MAXLEN:T$ = AS(START,START + 

L(E) - !):RETURN 

To sum up, I have presented here a technique to 
simulate the use of string arrays. Undoubtedly it is 
not the only way, so be creative! Nevertheless, the 
two subroutines can be the foundation for programs 
of increased sophistication, as string arrays add a 
new dimension to programming efforts! © 

ATARI OWNERS 
FREE 

DIRECTORY OF ATARI 

SOFTWARE & HARDW ARE 

SOURCES 

I ow n: 
P.O.BOX641 K 

4000 ___ KMELVILLE N .Y. 11747 
Other CJ None 0 

NAME-----------------­

A DD RESS 

CI TY __________ST. __ ZIP ____ 

A t a ri i i a !to drmor lt of Alor i inc. 

Atari 80 0 0 ___ 

MUSIC MAGIC 

FOR ATARI® 


MUSICAL MEDLEYS• MUSICAL RE PEA TS 
MUSIC PATCHES• STRUCTURED BASIC 

You bought the Atari 's Music Compose and enjoyed the 
first few songs. Then you discovered that the 10-phrase limit 
made it impossible to repeat sections of four- o ice works 
without coding them again and again. Then someone asked 
you to play a medley and you found that you had to re-code 
all the songs. A fri end gave you a rea ll y super song but it 
won ' t load properly and you ca n' t see where to patch i t. 

Now you can do it all w ith MUSIC MAGIC a softwa re pro­
duct from Danville Distributors fo r the Atar i 400 or 800. 
Merge phrases to make a si ngle longer phrase String songs 
together to create medleys. See and correct the decimal 
values recorded by the Music Composer cartridge Code 
your own music records under BASIC. 

MUSIC MAGIC comes with a compl t USER GUIDE 
which cl ea rl y show how to use the programs. The GUIDE 
sta rt s with a stru ctured flow chart. gives detailed, l ine-by­
line descriptions of the programs and exp lains why they 
work . MUSIC MAGIC® is written enti rely in Atar i BAS IC. 
You' ll fi nd th GUIDE an excellent tutorial on truclured 
programming in BASIC. 

MUSIC MAGIC , complete with User Guide, and a pre­
coded med ley of ongs on cassett for onlv $9 5 pl us $1 00 
handl ing (CA residents add tax) 

ORDER FORM: 
ame __________________ 

City ________State ____ Zip____ 

D VISA D M C# _____________ 

Exp ires ignature_________ _ 

Danville Distributors 
823 La Gonda Way, Danvi ll e, CA 94526 415-820-3888 

Atari and Mu •C Compo er arE' uademarl..., 01 A1.ar 1. Inc 
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Atari Super 
Breakout 
Robert Boker 
If you own an Atari 800 computer don't forget there 
are other game cartridges besides STAR RAIDERS 
available . My favorite game (next to STAR 
RAIDERS of course!) is SUPER BREAKOUT. If 
you've vis ited any game arcades recently you may 
have seen an Atari Super Breakout machine. Well 
the SUPER BREAKOUT cartridge provides the 
same arcade games for your Atari 800 as well as 
standard BREAKOUT. 

The cartridge provides four games: regular 
BREAKOUT, Progressive, Double, and Cavity. 
Each game can be played by one to eight players if 
you have enough paddle controllers. As expected, the 
major idea is to knock bricks out of a wall and score 
points determined by the brick colors. 

Regular BREAKOUT is just like the Breakout 
game contained in the fami liar Atari Pinball 
Breakaway TV game. You try to knock out all the 
bricks from 8 rows in th e wall with fi ve balls. If you 
knock out all the bricks, a new wall of bricks will ap­
pear. There is no limit on the number of times a new 
wall of bricks can be reset during a game . 

With Progressive, th e set up is somewhat dif­
ferent from regular BREAKOUT. When the game 
begins there are four rows of bricks at the top of the 
screen , followed by four blank rows , and then four 
rows of bricks. After game play begins , the brick 
walls move down toward the bottom of the screen at 
a rate determined by the number of times the ball is 
hit. At the same time, new rows of bricks enter the 
top of the screen at a progressively faster rate. This 
game will continu forever if you're good enough ! 

The Double playfield is th e same as for 
regular Breakou t except that th ere are two paddles 
and two balls are served. The paddles are stacked 
one on top of the other. The point values are the 
same as for other games except that each brick is 
worth double the normal amount whenever two balls 
are in play . In this game , the wall can only be reset 
twice after the ini tial wall is knocked out. 

For Cavity , the playfield is just like regular 
Breakout except there are two " cavities" and each 
contains a ball . When the game begins , the ball s 
bounce inside each cavity but are held captive. When 
enough bricks are removed to release a captive ball , 
that ball then enters pl ay and starts to knock out 
bricks and score points. Point values are double with 
two balls in play or triple with three ball s in play . 
You do get two paddles, as in Double, and the wall 
wil l onJy be reset twice. 

There are no options to vary the number of balls 
or the paddle size like on the Pinball-Breakaway TV 
game. However, there is an option to suspend play 
and another to obtain an additional five serves if 
desired. After each game, scores are rated from 
" OOPS " to "BEST". Watch out-these games can 
be almost as addictive as STAR RAIDERS. They're 
also great party games since more than one person 
can play . 

More Games For The Atari 400/800 
Once you have an Atari 410 cassette drive for the 
Atari computer systems, there are a number of pro­
grams available from various sources . If you ' re 
interested in games then you might want to take a 
look at Mountain Shoot by Adventure International. 
This is a two player game where players take turns 
shooting cannons at each other. You enter the angle 
(0 to 90 degrees) to position the gun and the amount 
of powder (4 to 10) to be used. You even have to 
watch the wind direction and velocity that is always 
changing. Each time the game is run, a different ter­
rain is generated between the two gun positions to 
make things even more challenging. 

There are three levels of play: easy , hard , and 
very hard. The harder the level, the more accurate 
your shot must be to score a hit . In each level you can 
play with or without a powder limit. When playing 
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without limits, the game ends when the first player 
hits his opponent. With a powder limit, you continue 
playing until both players have exhausted their 
powder. The first player to use up all their powder 
has to sit by and watch their opponent fire away at 
him. The player with the most hits, when both players 
run out of powder, is the winner. 

When loading from tape, you first load a brief set 
of instructions. These remain on the television screen 
while loading the actual game program . While the 
program is loading don't forget to turn up the sound 
on the television. Otherwise you'll miss additional 
loading precautions and game instructions that are 
given audibly while the 1812 Overture plays in the 
background. The program takes full advantage of the 
two channel cassette drive of the Atari system . It sure 
beats sitting around doing nothing waiting for a pro­
gram to load! 

There are no printed instructions provided with 
the game but once played, they'd be unnecessary 
anyway. The graphics used by the game are not 
overly attract ive. However, you do get sound effects 
and even a fanfare when you score a hit . The game 
does not check for a correct angle being entered; it 
will accept any positive number. If you're not careful 
you can destroy your own gun and score an additional 
hit for your opponent . On the other hand , the amount 
of powder is limited to 10 maximum even if you enter 
a larger number. All in all, this is a fairly good two 
player game for the Atari and it's easy enough for 
young children to play. It's not as elaborate as some 
of the games from Atari but it can be fun to play . 

Thesis (P.O. Box 147, Garden City, MI 48135) offers 
a number of programs on tape for the Atari com­
puters at $15 each . Their Casino I tape contains two 
games: BLACKJACK and SLOT MACHINE. Brief 
printed documentation is included , sufficient for these 
type of games. 

The BLACKJACK game accommodates one to 
four players and uses full casino rules. It allows you to 
hit or stand , split pairs , or even double down. The 
game provides unique graphics that show the dealer as 
he shuffies and deals the cards each time the deck is 
exhausted. However, cards are only shown as a face 
value and a suit symbol. No graphics are used for the 
cards. 

The game does check betting limits , but allows 
any fraction or full floating point number ($1.23456) 
to be entered as a bet . If a value entered has a 
number of digits past the decimal point, it does not 
get cleared right away and messes up the display 
slightly . Eventually, however, everything does get cor­
rected . I guess if you enter a value less than a cent, 
then you deserve to get strange results . 

BLACKJACK is a 16K program, so it does take 
a little while to load from tape. Playing the game is 

pret ty straight-forward. You only enter single letter 
responses to select your desired action. What else can 
I say, It 's a standard Blackjack game with reasonable 
graphics and sound. 

The SLOT MACHINE game, that comes with 
BLACKJACK, shows a graphic representa tion of a 
slot machine (with parts of other machine on either 
side). The yellow START button on the ATARI is 
used to pull and release the handle of the slo t 
machine. Some kind of '' noise'' is heard as the 
"wheels" spin and the game makes an y appropriate 
pay-offs depending on the odds. On larger wins, you 
even get to see coins come out of a slot at the bottom 
of the slot machine. Since only three symbols 
(cherry , lemon , & gold bar) are used on the 
"wheels", there seem to be a fair number of pay offs 
or wins. This program is not quite as good as some 
I've seen for other machines but it is still interesting. 

The CRIBBAGE game from THESIS is a 24K 
program and does take a while to load from tape. 
The game is a standard game of Cribbag , you 
against the computer . Little graphics are used oth r 
than for the cribbage peg board used for scoring . 
Cards are shown only as a face value and a suit sym­
bol. Printed documentat ion is provided and incl udes 
brief rules on cribbage, as well as directions for using 
the program and how it works. The gam offers two 
levels of play: beginner and intermediate. The begin­
ner level does not penalize for any errors during play 
or scoring while the intermediate level will. 
However , the computer plays the same strategy at 
both levels of play. 

If you've played cribbage , then you know the 
various steps in each hand during the game. In part 
of each hand , you alternate playing cards a nd scoring 
points, then later score points on your hand for 
various combinations (ru ns, flu shes, pairs, etc.). In 
this computerized version, you must specify the card 
to be played, the current card count, and any score 
that you claim for your card played . T he computer 
doesn 't do any of the work for you. Again, wh n you 
later score your hand you also have to enter your 
own claimed score. Part of this is because of the 
intermediate level of play where you can be penal­
ized for missing a possible score. 

This game could be very good except for one 
major disadvantage. The author chose to use a very 
poor method of selecting the card suit when the user 
must specify his card . Instead of using an easy to 
remember key letter (l ike C for Clubs, H for H earts, 
etc.) you must enter the actual graphic ym bol for 
the suit . Thus, you have to remember that Control P 
is used for Clubs , Control comma is H earts, Control 
period is Diamonds, and Control semicolon is 
Spades. Of course none of these are marked on the 
keyboard so you have to memorize them or have a 
reference card handy. Otherwise the game is rather 
good but slow playing. © 
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Speeding Up 
The Player­
Missile Demo 
Lorry Isaacs, Raleigh, NC 
Chris Crawford' s article1 on the inner workings of 
some of the player-missile graphics was very in­
teresting. I'm sure all those who tried the demo pro­
gram noticed the difference in speed between 
horizontal movement and vertical movement. This 
provides a very good example of the difference 
between the execution speed of machine language 
and the execution speed of BASIC. 

Horizontal movement of the "player" requires 
only a POKE statement. The function of the POKE 
statement is roughly equivalent to a single machine 
language instruction. This allows it to execute fairly 
fast . On the other hand, vertical movement of the 
"player" isn't nearly as simple. A FOR ... NEXT 
statement is needed to move some data in memory. 
Also, vertical movement requires a more complex 
POKE statement. This POKE statement not only 
takes longer to execute, but is executed 7 times. 
These factors result in noticeably slower vertical 
movement than horizontal movement. If this 
FOR ... NEXT loop could be replaced with some 
machine language, vertical movement could be 
brought to seemingly the same speed as horizontal 
movement. 

The program in Listing 1 will illustrate this 
point. This program is a duplication of Chris 
Crawford's original demo with modifications for up­
ward movement of the "player" to be done with the 
aid of machine language. Downward movement is 
still done with th FOR ... NEXT loop to give a 
comparison. With this program you will find that it 
takes around three seconds to move the "player" 
from the bottom of the screen to the top. It will take 
around 17 seconds to move the "player" back to the 
bottom again. If the downward movement is too slow 
to bear, use the program in Listing 2. It has machine 
language for both upward and downward movement . 

The machine language routines do not contain 
any absolute addressing, so they are relocateable. 
This means you can further modify the demo pro­
grams and the routines will still work. For those 
familiar with assembly language, here is the code for 
the two routines. 
UP PLA DOWN PLA 

PLA PLA 
STA sec STA sec 
PLA PLA 
STA SCB STA SCB 

LDY #S01 LDY #$06 
UPLOOP LDA (SCB),Y DNLOOP LDA (SCB),Y 

DEY INY 
STA (SCB),Y STA (SCB),Y 
INY DEY 
INY DEY 
CPY #$07 CPY #SFF 
BNE UPLOOP BNE DNLOOP 
RTS RTS 

As illustrated by this example, where the speed of an 
operation is concerned, it is faster to use machine 
language. However, it may not a lways be better to 
use machine language, and using it probably won't 
be easier than using BASIC. 

Listing 1 

l GOSUB lOOOIREM Load machine code 
10 SETCOLOR 2,o,o:X=i201Y=481REMSet bac 
ksround color and Pla~er position 
20 A=PEEK<106)-8!POKE 542791A!PMBASE=256 
•A:REM Set PlaYer-missile address 
30 POKE 559,46!POKE 53277131REM Enable P 
H sraPhics with 2-line resolution 
40 POKE 532481XIREM Set horizontal Posit 
ion 
50 FOR I=PMBASEt512 TO PMBASEt6401PDKE I 
,o:NEXT I:REM Clear out Pla~er first 
60 POKE 7041216!REM Set color lo green 
70 FOR I=PMBASEt512tY TO PMBASE+516tY:RE 
AD A:POKE l1A:NEXT I!REM Draw Pla~ er 

Please send me your: 

O BK to 16K RAM expansion kit ($79.00) 
(My check is enclosed) 

0 Software Catalog 

---- ST ATE ____ ZIP ____ 

Send to: u mOSAIC 
ELECTRONICS 

P.O. Box 748 (CC) Oregon City . Oregon 97045 
M osaic Floc tromcs 1s m no way alf1l1a tod wllh Aton 
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80 DATA 153,18912551189,153 
90 REH Now comes Lhe moLion rout i ne 
100 A=STICK<O>!IF A=15 THEN GOTO 100 
110 IF A=11 THEN X=X-1:POKE 53248, X 
120 IF A=7 THEN X=X+11POKE 53248, X 
130 IF A=13 THEN FOR 1=6 TO 0 STEP - l :PO 
KE PHBASEt512tY+I,PEEK<PMBASE+511+ Yt l )!N 
EXT r: Y=Ytl 
140 IF A=14 THEN D=USR<UP1PMBASEt511 +Yl : 
Y=Y-1 
150 GOTO 100 

1070 DATA 
1080 DATA 
1100 DIM 
$) 

1120 FOR 
1130 READ 
1140 NEXT 
1150 REH 
1160 DATA 
1170 DATA 
1180 DATA 

160r1,177r2031136r145r203 
2001200r192r7r208r 245 196 

DOWNCODE$(22 )!DOWN=ADR<DOWNC ODE 

!=DOWN TO DOWN+20 
BYTE !POKE I1FYTE 
!!RESTORE :RETURN 

Hove PlaYer down code 
10411041133r204r10411 331 203 
16Q,6,1771203r2001145 r203 
136 r1361192r255 Y2 081 245r96 

1000 DIH UPCODES<22>!UP=ADRCUPCODE$) 
1010 FOR 1=1 TO 5!READ A!NE XT I : REM SKi P 
Player dala 

1020 FOR I=UP TO UPt20 
1030 READ BYTE!POKE I1BYTE 
1040 NEXT !!RESTORE !RETURN 
1050 REM Move PlaYer UP code 
1060 DATA 1041104113312041 1041 133,203 
1070 DATA 160,1,111, 203,136,1 45, 203 
1080 DATA 200,200,192,71208 1245196 

Listing 2 

1 GOSUB 1000!GOSUB iiOOiREM Load ~aehine 
code 

10 SETCOLOR 2,o,o:X=120iY=48 !REM Set bac 
k9round color and Player Position 
20 A=PEEK<106)-8!POKE 54279,A!PMBASE=256 
*A!REH Sel Player-missile address 
30 POKE 559,46!POKE 53277,3!REM Enable P 
H 9raPhics wilh 2-line resolution 
40 POKE 53248,X:REM Set horizontal posit 
ion 
50 FOR I=PMBASEt512 TO PMBASEt640!POKE I 
,O!NEXT !!REM Clear oul PlaYer f irst 
60 POKE 704,216!REM Sel co l or lo s reen 
70 FOR I=PHBASEt512tY TO PMBASEt516tY: RE 
AD A!POKE IrA!NEXT !!REM Draw Pla'::ler 
80 DATA 15311891255,1891153 
90 REH Now comes lhe motion rou~1ne 
100 A=STICK<O>!IF A=15 THEN GOTO 100 
110 IF A=11 THEN X=X-l:POKE 53248, X:GO TO 
100 

120 IF A=7 THEN X=Xt1!POKE 532481X : GOTO 
100 
130 IF A=13 THEN D=USR (D OW N, PMBASEt511t Y 
l:Y=Ytl:GOTO 100 
140 IF A=14 THEN D=USR(UP,PMBASEt511tY>: 
Y=Y-1 
150 GOTO 100 
1000 DIH UPCODE$(22 )!UP=ADR<UPCODES l 
1010 FOR !=1 TO 5!READ A! NEXT I! REM Skip 
Player dala 

1020 FOR !=UP TO UPt20 
1030 READ BYTE!POKE r,BYTE 
1040 NEXT !!RETURN 
1050 REM Move Player UP code 
1060 DATA 104,104,133,204,104,133,203 

ATARI ~OFTWARE 

O[OMPUGR~PH I C~ 

LASER BALL-Action game of zap-or-be-zapped ! 

PILLBOX- Destroy the enemy wi th mortar missles! 


Both require BK, 2 joysticks 

Ei ther On Cassette Only $5.95 ! ! ! 


Both For Only $10.95! ! ! 

SEND CASH, CHECK OR M.O. TO: 


COMPUGRAPHICS 

13850 N. 19th Ave. Sui te H220 

Phoenix. AZ 85023 (602)-863- 1096 
Alan 1s a uademark ol ATARI. Inc 

BK BASIC ATARI™ ~:65J~l~s 
I I I I I I I I I I I I I I I I I I I I• I I I I I I I I I I I I I I I I I I I I I I I I I I I I• 

THREE - BASE CALCULATOR - $12.95 
Hexadecimal , Decimal , Octal. Reverse Pol ish 

Notation. 

AUDIBLE DISASSEMBLER $9.95 
Op -code gene rates a •one . Decimal He xadecimal . 

DECISION MAKER - $8.95 
Aids in evalua ti on of comple x dec is io ns . 

I ] ~ ATARI is a t ra demark ofor ATARI , INC. 

Computer ········ ·············· 
P.O. BOX 1206 

Concepts KENT. wA 9ao31 

CIN RUMMY 3.0 Plays a strong game. with color graphics and 
sound. 

32K BOO Cass. 519.95 40K 800 Disk 524.95 

CASINO BLACKJACK/COUNTER Play at a realistic casino table. 
learn card counting to beat the dealer, or Just play for fun . 

24K 400 / BOO Cass. 519.95 32K BOO Disk 524.95 

LABYRINTH RUN Fasc i nat ing / frustrat i ng test of coor­
dination , racing through narrowing passages and sharp cor­
ners. 3 skill levels. 

16K 400 / 800 Cass. 514.95 24K BOO Disk 519.95 

All programs require Joystick. 
callf. residents add 6% sales tax. 

MANHATTAN SOFTWARE 
P.O. BOX 35 Pacific Palisades, CA 90272 

24-nour phone for Visa and M.C. orders t213> 454-8290 
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Now Take Along Your Atari* in 


MICROCASE 

lightweight, rugged protection for your Atari* investment 

Perfect for Home. School. Office 
Protects your Atari · from dirt. 

scuffs. damage 

Made from durable CODURA 

Completely machine washable 

Holds Atari" 800 or 400 and 
accessories 

Insulated with 5" thick high 
density foam 

Measures: 14" x 18" x 10" 

Weighs only 3 lbs. 10 oz. 

Choose: Cobalt Blue with navy 
trim or Desert Tan with chocolate 

trim 

Also available Microcase II for 
810 Disk Drive. Atari· Printer. 

Modem. Modem Connector. two 
power packs 

Soon: 


Microcase Protection for other 

leading microcomputers. 


Casemaker 
13715 Quito Road 

Saratoga. CA 95070 

For ordering information call 
toll-free: 800-543-3000 Ext. 3622 

Available at leading computer 
stores including: 
Anderson Computers 

Alabama and Tennessee 
Computer Comer 

Ohio 
Convenience Comer Electronics 

Oklahoma 
Math Box 

Maryland. Virginia and 
Washington. D.C. 

On-Line Micro Centers 
California. Texas, Oklahoma. 
and Idaho 

PC.S. Computer Service 
Nevada 

Quality Technology 
Utah 

Video Vision Store 
Tennessee 

·A lrademark o! Alan used under license Indicates trademark o! ATARI Inc. 

SOFTWARE 
FOR 
ATARI 

HOME MANAGEMENT 
FILEIT by Jerry White. A Database System. Use this no-nonsense elec· 
Ironic cataloguing system to create, add, delete , edit, print. store and 
sort different kinds of custom files . For every need around your home. 
Disk Package runs on 24K and up . $29.95 disk only. 

PROGRAMMING AIDS 
BASIC RENUMBER by Fernando Herre ra . Change lines, references, 
even variables!! Includes BCD converte r and BASIC PROGRAM 
DECODER. $14 .95 cassette; $19.95 disk. 

CHALLENGE & FUN 
SPACE CHASE by Fernando Herre ra. Conqu r the Galaxy ... 1f you 
can escape the deadly chase of the pa trol fleet. 4 levels. 
TIME BOMB by Fernando Herrera . Beat the clock 1n a Mine Field . 5 
levels - any number of players - scoreboard lists top players. 
MINDTRACE by Lee Jacknow. If you like Simon you will love his 
challenge ... a real test for your memory. 
OOTS-N-BOXES by Lee lacknow. You played i as a ktd ... it's be ter 
on a computer. 

Games on cassette; Sl4 .95 each 
Deduct 20% on orders of 3 or more games 
Add $5 to total if requesting disk 

EDUCATIONAL 
MY FIRST ALPHABET by Fernando Herrera. Before you send 
you r kid to school he or she will know all the letters, numbers, 
musical tunes, animals ... even typing and how to run a 
program!! Program allows parents to use built -in drawings or to 
design thei r own. $29 .95 disk only. 

TO ORDER SEND CHECK OR MONEY ORDER TO: 

SWIFTY SOFTWARE, INC. 
P.O . BOX 641 

MELVILLE, N.Y. 11747 

Atari IS a tra emark ol Atari , In:. • N.Y. RESIDENTS ADD 7 , SALES TAX 


.---­ ---...
1 I 
I ATARI* SOFTWARE I 
I I'At111"1 t!>dlmltt of ArMi Inc. 

•High11st Out1/ityI I 
•O.sigfNHI to b. utfftwly us11r-fr;.ndlyI •Built-in instr11ctions

I •Ext11nsivt1 1rror tripping 
•Auto prompting wht1ffl'lf is n«t1sst1ryI 
The Gates ofAdventure .our fast-moving, science-fantasy 

game requiring the player to make heavy use of his memory. A journey 
through mazes of gates & planets! "Gates" makes use of the Atari's 
sound & color graphics capacity. The user can select a version which is 
compatible with the amount ofRAM in his machine. 
TYPE RAM GAME Sil£ PRICE 
DISK 40K 8 worlds/I b'4ck hole 119.95 
CASSETTE 32K 8 worlds/I b'4ck hole 114.95 
DISK 32K 6 worlds/I b'4ck hole 119.95 
CASSETTE 24K 6 worlds/I b'4ck hole 119.95 
CASSETTE 24K 5 worlds/I b/4ck hole I 9.95 

Other offerings from Eastern Slope Computing: 
•M•sic•l •rithmatic pnctic• (grades 1-4} 114.95 I 
•l•tt., R•c. (grades 1·6J 114.95 I 
•Gnphics tutori•I lin/ro graphics aid} 114.95 
•Fnction 500 (fraction estimation I08d race;grades 511 114.95 I 
•0.mo disk (includes conplete version of all of the above . I 

including Gates of Adventuro 159.95 I ~ Eastern Slope Computing I~ 545 South 43rd Stf'ffl • Bouldar. Colondo 80303 I 
DEALER lllOUIRIES WELCOME IPlease add: S1.50 for shipping/114ndfng • $1.00 far C.D.D. 

Colo. residents add 5 112" sales tu Writ• for FREE n,.r I 


a _____________________.I 
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OSI ClP 
Control 
Functions 
C. A. Stewart 
Adrion, Ml 
In a previous issue of COMPUTE! a basic poke ver­
sion of my control function was published. Since that 
time I have discovered a method to implement a 
RUN command with a single key stroke much like 
the PET run key. 

The main routine resides in page 2 in this revi­
sion (I used page 0 in my previous version but the 
added functions required relocation) and the one key 
screen clear resides in page 0. Refer to figure #1 
(Flow chart) for discussion of the program functions. 

In normal operations locations #536 and #537 
contain vectors set by system ROM to ~he input 
routine $FFBA in typical 6502 hi/lo order i.e . $BA in 
location #536 and $FF in location #537. (Note for 
new computerist the symbol $ in machine language 
sign ifies HEX number, not string and the symbol # 
signi fi es a decimal number) . By changing the vectors 
in these locations we force the system into our 
routine first and then return control to the ROM , to 
implement in this example we poke #536 with #128 
and #537 with #002 (POKE536,128:POKE537,2) in 
one command line! It shou ld be noted that a break 
warm start will require this poke command line since 
a warm start re-initializes these vectors. 

A useful basic program for HEX to DEC and 
DEC to HEX is included in listing #3 for readers 
without tables or a TI HEX calculator. 

When the routine starts we go to the input 
subroutine $0280 which jumps to $FFBA (input a 
character) and compare to the following. 

Control L Load command 

Control S Save command 

Control A Run Command 

Escape Key List command 

Rubout Key Screen Clear 


If any of the com parisons are true then the ap­
propriate subroutine in ROM is call ed, otherwise 
normal program operation continu . I chose Control 
A for the Run function for two reasons . First the 
logical choice, Control r, is utilized for a remove in 

the cursor con trol package I have in ROM and 
because of its location next to the control key. The 
command keys can be changed to whatever the user 
requires by replacing the compare data with the ap­
propriate key numbers . Control A = $01 and follows 
thru with control Z = #26. (see graphics man ual.) 

Listing #1 is the machine language routine. 
Listing #2 is the BASIC poke program . The machine 
lan guage screen clear is call able in BASIC via the 
USR function. To use load and run, code erases 
itself, leaving the machine code in page 0 and 2, and 
doesn't require any normal usable memor 

[18 F'HA 
09 LOA fU:2f1: LOi~D SF'i~CE CH~'. 
[If; 
DO HERE 

Lm; #$0fi .! LOAD ACC::< i~-''6 
srn ~:[l£l(i fl, :''J STORE SPACE CH 

~: iJI SCREEI··! 
E0 STA $0W!Zi, :); 
£3 STA $02f16.•.'>: 

E6 STA $D30fi, :>; 

E9 IN:~ : INC :~; 

EA BNE HEk:E :BRAUCH TO $00 I 
F NOT 
EC 

EQUAL TO 0 
PLA 

ED RTS 

2f:O JSR :ffFBA: JUMP TO INPUT SUBRO 
UTINE $FEED ON C4P 
283 CMP #$0C : COMf'i~RE TO CONT L 
285 BNE CONT S: B~:r~~~CH TO CONT~:OL 
c· ._, 

287 JSR $FF8E: : D\CUTE LOf~D COMMi~N 
[I 
28A COHT S CMP U13 : COMF'i~RE TO CONTROL 
s 

28C BNE RUB 
28E JSR $FF96 : EXCUTE SAlJE COMMi~N 
D 
291 RUB Ct1F' #$7F :COMF'f~RE TO RUBOUT 
293 BHE E:3C 
295 .Jt1P $08 :[>(CUTE SCREEN Clff: 
R 
298 ESC CMP #$18 : COMf'f°iRE l~/ESCAF'E 
29A BNE RIJU 
29C Jt1P $A485 .! £>;CUTE LI ST 
29F RUl·l CMP #;i:6i : COMPARE l~/CONT A 



OSI SOFTWARE FOR OSI OSI 

A JOURNAL FOR OSI USERS!! 

The Aardva rk Journal is a bimonthly tutorial for OSI 
users. It features programs customized for OSI and 
has run articles Ii ke these: 

1) Using String Va riables . 


2) High Speed Basic On An OSI. 


3) Hooking a Cheap Printer To An OSI. 


4) An OSI Disk Primer. 


5) A Word Processor For Disk Or Tape Mach ines . 


6) Moving The Disk Directory Off Track 12. 

Four back issues already available! 
$9.00 per year (6 issues) 

NEW SUPPORT ROMS FOR BASIC 

IN ROM MACHINES 


ClS - for the C1P only, th is ROM adds full 
screen edit func tions (insert, delete , change 
characters in a basic li ne.), Software selectable 
scroll w indows, two instant screen clears (scroll 
window only and full screen.I, sof tware choice of 
OS I or standard keyboard format, Bell support, 
600 Baud cassette support, and a few othe r 
features . It pl'!gs in in p lace of the OSI ROM. 
NOTE : this ROM also supports video conversions 
for 24, 32, 4S , or 64 characters pe r line . A ll that 

and it se ll s for a measly $39 .95 . 

C1E/C2E for C 1/C2/C4/CS Basic in ROM ma­

chines . 

This ROM adds full screen editing, software 

selectable scroll windows, keyboard correction 

(software selectable), and contains an ex tended 

mach!ne code monitor. It has breakpoint utilities, 

machine code load and save, block memory move 

and hex dump ut ili t ies. A must for the machine 

code programmer replaces OSI support ROM . 

Specify system $59.95 


DISK UTILITIES 
SUPER COPY - Single D isk Cop ier 
Th is copy program makes multiple cop ies, 
cop ies track zero , an d copies all the tracks 
that y our memor•1 can hold at one time ­
up to 12 tracks at a pass . It 's almost as fast 
as dual disk copying. - S15 .95 
MAXIPROSS (WORD PROCESSOR) - 65D 
po lled keyboard only - has global and line edit , 
right and left margin justifica t ion, imbedd ed 
marg in commands, choice of single, double or 
triple spacing, f ile access capab ilities and all the 
features of a major word processor - and it's 
only $39 .95 . 

P.C. BOARDS 
MEMORY BOARDS II - for the C1P . - and they 
conta in parallel ports! 
Aardvarks new memory board supports SK 
o f 2114's and has provision for a PIA to give a 
paralle l ports I I t sells as a bare board for $29 .95. 
When assembled, the board p lugs Into the exp an ­
sion connector on the 600 board . Ava ilable now I 

PROM BURNER FOR THE ClP - Burns single 
supply 27 16's. Bare board - $24.95. 
MOTHER BOARD - Expand your expansion 
connector from one to five connectors or use it 
to adapt ou r C 1 P boards to your C4/SP. - $14 .95. 

ARCADE AND VIDEO GAMES 

ALIEN INVADERS w i th m achine code moves ­
for fast action . Th is is our best invaders yet . The 
d isk ve rsion is so fast tha t we had to add selec t · 
ab le speeds to make it playable . 
Tape - $10 .95 - Disk - $12 .95 

TIME TREK (SK) - real t ime Startrek action . 
See you r torpedoes move across th e screen I Real 
graphics - no more scrolli ng displays . $9 .95 

STARFIGHTER - a rea l time space war where 
you face crui sers, battleships and figh ters using a 
variety of weapons. You r screen con tains work­
ing in strumentat ion and a rea l t ime d isplay of the 
al ien sh ips. $6 .95 in black and wh i te - $7 .95 in 
color and sound . 

MINOS - A game with amazing 3D graphics . 
You see a maze from the top , the screen blanks, 
and then you are in the maze at ground level , 
finding your way through on foot. Realist ic 
enough to cause claustrophobia. - $12.95 

ADVENTURES 

Adve ntu res are inte ractive fantasies where you give the 
computer plain Engl ish commands (i.e. take the sword, 

look at the control pane l.) as you explore alien cities, 
space ships, ancient py ramids and sunken subs. Average 

playing time is 30 to 40 hours in several sessions. 
There is literally noth ing else like th em - except 

being there yourself. We have six adventures available. 
ESCAPE FROM MARS - Explo re an ancient 

Martian city while you prepare for your escape. 
NUCLEAR SUBMARINE - Fast moving 

excitement at the bottom of the sea. 
PYRAMID - Our most advanced and most 

challenging adventure . Takes place in our 
own special ancient pyramid. 

VAMPIRE CASTLE - A day in old Drac's 
castle . But it's getting dark outside. 

DEATH SHIP - It's a cruise ship - but it ain 't 
the Love Boat and survival is far from certain. 

TREK ADVENTURE - Takes place on a 
familiar starship. Almost as 

good as be ing there. 

$14.95 each 

SCREEN EDITORS 
These programs all allow the editing o f basic 
lines . Al l assume that you are u sing the standard 
OSI v ideo d isplay and polled keyboard . 
ClP CURSOR CONTROL - A program that uses 
no RAM normally ava ilable to the system. (We 
hid it in u n u se d space on page 2) . It provides 
re al backspace, insert, delete and rep lace func­
t ions and an op ti onal instant screen clear . 
$11 .95 
C2/4 CURSOR. This one uses 366 BYTES of 
RAM to p rov ide a ful l screen editor . Ed i t and 
change li nes on any part of the screen . (Basic in 
ROM systems only.) 
FOR DISK SYSTEMS - (65D, polled key ­
board and standard v ideo only .) 
SUPERDISK . Contains a bas ic text editor with 
funct ions similar to the above programs and also 
conta ins a renumbere r, var iable tab le maker, 
search and new BEX EC ' programs . T he BE X EC' 
provides a d irectory , crea'te , delete , and change 
utilities on one track and is worth having by 
itself. - $24 .95 on 5" d isk· $26.95 on S" 

AARDVARK IS NOW AN OSI DEALER I 

Now you can buy from people who can support 
your machine. 

-THIS MONTH'S SPECIALS-
Superboard 11 $279 
C1PModelll 429 
C4P 749 

. . . and we'll include a free Text Editor Tape 
with each machine I 

Video Modification Plans and P.C. Boards 
fo r C1P as low as $4 .95 

Th is is only a parti al listing of what we have to offer. We now offer over 100 programs, data sheets, ROMS, and boards 
for OSI systems. Our $1 .00 catalog lists i t all and contains free program listings and programming hints to boot. -Aardvark Technical Services • 1690 Bolton •Walled Lake, Ml 48088

OSI (313) 669-3110 OSI 
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2Ai 
2A3 
2A6 
2A9 ENO 

BHE END 
JSF: $A477 
.JSR $A5C2 
RTS 

: 
: HHT
: RUN 

ALIZE ROUTINE 
ROUT l NE 

Listing 1 

1e REM MACHINE LANG SUBROUTrnE FOR OS I 
C1P/C4P 

20 REM CHARLES A. STEWIRT 
30 REM 3033 MARL' I H OR . 
40 REM ADRIAN, MICH 49221 
60 FOR:;;=640T0681 =READA :POKE:~, A=NE>;T 
65 REM FOF:'. C4P LINE 70 CHANGE 1861 255 T 

0 2J? J 254 
70 DATA32, 1861255.. 2811 121 208.. 3, 321139, 2 

55,20i 
BH OATA19 .. 20813,32, 15f3' 255, 20L 127, 288, 

90 OATA216,0,20L 27, 208, 3, 76, 18L 164 
100 DATA2f11 I 1I 208 ! 6 I 32 I 119 I 164 ! 32 I 194 I 1 

65,96 
110 FOR:~=216T0237 =RHIOA =POKE:>{, A= NEXT 
120 OATA72, 169.. 32.•162, 0, 157 J 0, 208, 157 I 0 

.• 209, 157, ~L 210 
130 OATA15?,0,211,232,208,241,104196 
150 POKE11,216=POKE12,0 =POKE536,128=POK 

E537,2 
160 PRHff 11 :~CO~ITROL UERSION #1" =PRINT":tB 

)·' ra:ift'.LES A. STHJART 11 

165 PRINT :PF::IHT 
170 PRIHT"ESC LISTS"= PRINT 11 RUBOUT GIVES 
SCREEH CLEAF.: 
100 Pf..~ rm 11 CONTROL s =SAUE 11 

=PR 1~n 11 coNTRo 
L L = LOAD 

185 PRI HT" CONTROL A RUNS PROGRAM 
200 HEl~ 

Listing 2 

10 REM CHF:RLES A. STHM~:T 
20 ~:El'1 3033 I1ARt.J I I··! DR . 
30 REM l~C~'. ri~M i'i r 4922 i 
40 RE/ 11 51 ?-265·-4?9£: 
50 REM HOUEM8Ef< 22, i980 
60 REM DEC TO HD=: AHO HD~ TO DEC COl·ll..IEP 

SON f'f::OG::r~i'i 
100 0 IMA~:( i6 ), S$( 16) = FOR:,~::. 1TOi6 : F.'.EADA$( 

::-=: >:R£4tJ:~;~:( :.~~ ) = rIE:~cr 

110 OAT?l0060.. 6.. 06lii .. 1.. 061 f3 .. 2, f10i 1, .3 .. 0HJ 
0 .. 4,8101 ,5,0113,6 

120 Dt!T(1f,f 11, ?.. HJG!j , f:, WrJ ..9, 1010, rt . 1131 
1 ,B,1ilJ~3 .. C, iWL0.. 11 16,E 

138 OAT1~ii11..F 

i 40 F~c1J :::E1 1 1 6 :f'Of:::r12., 25.3 ::=<==iJ: Y=f1: !·i=fi : 1;~=(1 
: I=0=E:t:-H fjl! 
150 FCW\ =OT04fJ :PF.'. I t·ff :HDCf :PF.'. I t·ff II f~ ) DEC I 

MAL TO ~;£:,=: " : f'RIHT 
160 PF.: H-!T 11B> HD=: TO OEC IMi~L" =PF.:Hrf =F'RIH 

START 
$0180 
JSR$FFBA 

CMP #SOC Cont L 

Load command 

CMP #$13 Cont S 

Save comman d 

CMP #$7F Rubout 

Clear screen 

CMP Escape #S1B 

L is t command 

CMP #$01 Cont A 

Initialize routine 

Run command 

Return control to 
RTSBasic 

Figure #1 
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CONUERDIOW': GOT020W 
190 GOTOi.SlJ 
2010 PRINT : INPUT"Ho; NUMBERII: a : IFLHK I 

$ )>4THEf-.!20iG 
2020 IFL£l·-!( I$)< >4THEi··!l $:::[$+I :t =GOT02t326 
2046 FGRX:-:-i T!J4 :FO!·~'r' :: 1 T01C 

2078 f:f~:=E:$ ( 1)+8$( 2 )+E:$( .3 )+E:~:( 4 ) 
205'6 f•i;:rnT :f'f: IUTI¥" rn BiHAl~Y=" =F'F.:IHTE:l 

:.f 

2138 0:71)-1: IF1}<>JJCOT02126 
2i4fi FRWT :PR1i-fl'1$" fr! [JECI M~1L::: '; .: t·J 
215fi PF::INT: f'Fi:INT" T'r'F'E {~i'--!'r' KEY TO CO~ff rn 

IJE 11 = .~~ ==ijS~:( :=<): GOT IJ201fa 
.3010 F'k~IHT = IHF'tiT nDECI Mr~L t·{LJf:1£:E:f;~": I~:= I=I.) 

AL( I$ ) :Y$= i! : '/:=655.?;(tII 

3015 IF I >t:5.5~~.5TJ i£·J{F1i~~ 1NT= F'f<It·lT if7 CH) LHRCE 
11 	

: t~OT02 i 50 
3030 :=·=:= If-.!T( I ..-··y): IF:=·i==fiTHEt·fr':t:::y;;:+ u 1J" = GOTCt 

3050 
.3040 '/j::-:\·'$+ II 1": I=I-'r' 
305(1 'r'='r'...-2 : ff If-ff('/ )=(1THEH32(1(1 
3060 GGT03636 

3210 ::·;=2: '/::4 
32i5 f.:[$:::" " 
32:'0 frt=M IO~\ Y$ .. ::.; I y) :FOi{:t·J==1T016 : IFii$=A$ 

( l·J )fHENRU=PEt·:·S~:( t~) : GOT032.:Jf:i 

3240 :=<=:,;+4 : IF:<>14THEHGOT03266 

325JJ GOT03226 

32'66 PRINT :F'F.:IHTI$ 11 W HD~~-=": RE$ 

32'£5 PRINT "TYP£ ANY KEY TO CONTINUE" =>::= 


us~·o~ >= GOT03orn 
OK 
Listing 3 

OSI (j) 

SOFTWARE® 

BOB RETELLE onr 

2005.A WHITTAKER RD oon 

;:s1LANT1,M1.481B7 ~I 

Pet • Atari • Apple • OSI 
Kim • Sym • AIM 

You Ought To 

Be Reading 


COMPUTE! 

The 6502 Resource And 

Applications Magazine 


Here's what some of our recent 
readers say about us: 
Ontario, Canada: 
... Thank you for providing us beginners in 

the field with what is an understand­
able, usable and enjoyable magazine. 
My Pet (and I) await each issue with 
bated memories!! I... 

Victoria, BC: 
... My vote for best magazine of the 

decade is: COMPUTE! Keep up the 
good work ... 

Akron, Ohio: 
... The January Issue was my first, and my 

subscription order is in the mail. .. also I 
can't wait to see reprints of earlier 
Atori articles. 

Elelson AFB, Alaska: 
... My back issues of COMPUTE! are my 

best references ... 
Taos, New Mexico: 
.. . You are a bright spot in the lack of 

data on the OSI, keep it up... 
Moose Jaw, Sask.: 
... Excellent magazine and getting bet­

ter ... Don't forget that most of us are 
not experts ... 

Salinas, Callfornla: 
... The first issue of my new subscription is 

worth the one year subscription price! 
Waterford, Ohio: 
... No doubt about it, COMPUTE! gets 

better with each issue. In its short 
lifetime it shows the growth and im­
provement I would have expected it 
to require 4 or 5 years to achieve. 

Shouldn't you be reading 

COMPUTE!? 


COMPUTE! Magazine 
P.O. Box 5406 

Greensboro. NC 27403 

(919) 275-9809 

12-lssue subscription prices: US $20; Canada $25 (US funds); 
Surface rates. elsewhere in the world 520 (US funds) 
lvbster Charge/VISQ accepted $1.00 billing fee. Sample Issue. $2.50 
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Double 
The Cassette 
Baud Rate 
Of Your OSI 
Superboard 
11/lP 
Mr. James L. Mason 
Jacobus, Pennsylvania 
I was thrilled when I received my Superboard II. It 
was my first micro , but being experienced in BASIC 
Programming (using a phone-linked ASR 33 with 
GE time-sharing) I had several programs which I 
was anxious to try. The Superboard performed 
perfectly . It did everything OSI said it would, 
however, 2 disadvantages of Superboard soon made 
themselves apparent. The 25 x 25 character video 
format was not the easiest to read . Secondly , the 
baud rate at which programs are saved and loaded 
from cassette seemed painfully slow. Having a good 
working background in digital electronics, I thought 
it might be possible to improve upon these two 
features. Upon close examination I found the video 
hardware was too intimate with the software in 
ROM. Fortunately, modifying the casset te port cir­
cuitry was a piece of cake and I was able to cut load 
and save time by half. 

The cassette port utilizes a 6850 programable 
Asynchronous Communications Interface Adapter 
(se :: figure 1) . When using this chip , the communica­
tions rate is determined by two things, the frequency 
of the clock which is applied to the TXCLK and 
RXCLK pins of the ACIA and the control word 
which is written into the ACIA's control regist r. I 
hypothesied that by doubling the clock frequency I 
could double the baud rate. 

ON the Superboard , a crystal oscillator 
generates the base timing signal by which the entire 
board is controlled. T his signal drives a synchronous 
divider chain (see figure 2). The timing signal destin­
ed for the ACIA comes off the + 32 tap of this 
chain. The signal is finally divided by a + 24 circuit 
composed of U57, U58, and U63. The resultant fre­
quency of 5120 H z is applied to the TXCLK input 
of the ACIA. The ACIA must be programmed to 

utilize a clock frequency either 64, 16, or 1 times the 
baud rate. The 320 baud rate is realized by program-

XCL K 

ADDRESS BUS 

.... ~-· 

DATA BUS 

n I 
Chip Select Data 

I AC!
I 

A - Transmitter Recei verI 

r 
~ 

serial 
data 

-
seria l from casse tte 
data 

demodul ator 

-to cassette-
modu lator 

Figure 1. Cassette Port Block Diagram 

ming the ACIA for a 16x clock rate. 
To obtain a clock rate doubl e of that which is 

used, I chose to sever the connection between U57 
pin 2 and U59 pin 14 (see figure 3), then connect 
U57 pin 2 to U30 pin 11 . I used a switch to main­
tain compat ibility with my old 320 baud tapes. 

As far as the ACIA was concerned, the 
modification was done. However, there is one more 
block between the ACIA and the cassette machine, 
namely the Modulator/Demodulator. 

The modulator encodes the data in the fo rm of 
tones. These tones are derived from the TXCLK 
(see Figure 4A). Since our new TXCLK is twice as 
fast our tones will now be 2 times their origi nal fre­
quency . T his poses no problem as far as mod ul at ion 
is concerned. It does, however, make a difference on 
the return trip. U69 determines what will be 
demodulated as a high or low tone (see figure 4B). A 
tone coming in will trigger the 74123 one-shot by it' 
risin g edge (see figure 5). R57 is adj usted so that 
U69 will remain triggered until aft er the falling edge 
of the high frequency tone but not until the fa lling 
edge of a low frequency tone. The falling edge will 
clock the D flop U63 and propagate the state of U69. 
Because we now have shorter pulse widths, R57 
must be adjusted to allow U69 to time-ou t dur ing 
our new low tones. This was very simple to do . I 
simply saved a program using the new faster baud 
rate and attempted to load it back. While the pro­
gram was trying to load , I adj usted R 57 whi le wat­
ching the video monitor. I kn ew I had R57 adjusted 
properly when the program began appearing on the 
display, line by line. I experimented with R5 7 to find 
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the points where data started to be garbled. The 
margin was surprisingly wide. Luckily, no software 
patch had to be made anywhere. 

If you use a switch in your mod, remember you 
will have to readjust R57 each time you change baud 
rates. I see no reason why a DPDT switch couldn 't 
be used to switch in a different resistor value for R57 
along with switching the clock rate. 

Oicl 1 htor 

J . ~~~16 1--- .-----------. 

~---'-''--------, 74 LS 163 
U30 	 U59 

74LS l6J
77.----'"----..., 

I cep CP
l e 15 ce t 

QO QI Q? Ql 

14 	 lJ 12 11 

122.88 >Hz 

CP 
US /

~-__:. sr 74LS 16J 
02 QJ 

12 11 

10.24 kllz 
--- TXCLK 

5.12 kllz 
U6l to AC IA and

7474 modu lator 
USB 

7400 

Figure 2. TXCLK Generation 

UlO U59 
74LS163 74LS16l 

02 OJ 

1zj" I ', 11 

+ 16 : + 32 

add : 
wire 1 

I 
I 

U57 
74LS163 

cut 
r"ace 

Figure .3 . Installing The Modification 

U64 

7•LS76 
R32 

· - s 

to 

R56 casse tte 
TXOATA 


from AC I A 

RSSCl3 

R54 

.------<>----vv1.--~

Figure 4A. Modulator 

· 5 	 R57 

!OX 


from 

casset te 

Figure 4B. Demodulator 

TOUE lllPUT 

FROM CASSETIE 


OU PU OF O~E - SPO 


U69 oln 5 


RXOA A 
U6J oin 5 

Figure 5. Demodulator Timing 

U69 
74LS 123 

R62 

RJ2 

,f----"> RXOATA 

to AClA 

U6J 
7'LS7• 

Review 

HEXDOS 2.3: 
A Disk Operating 
System For The OSI 
ClP or Superboard II 
Ronald C. Whitaker 
Salt La ke City, Utah 
The day I received my OSI disk drive and 610 
Expander board, I hooked them to my C1P and my 
homebuilt power supply, turned them on, and 
pushed "D" to boot up the disk. OSI's Pico-Dos 
came with the drive and expander board and booted 
up OK but would only allow me to load eight pro­
grams of up to BK each. This was faster than 
cassette to be sure, but definitely lacking the features 
I wanted in a disk operating system. I lacked funds 
for OSI's OS65D and the additional 4K of memory 
it required to run on my system. The future looked 
dismal, indeed! 

The day was saved by a single stroke of good 
fortune. Several months earlier a local dealer had 
loaned me a catalog from ''The 6502 Program Ex­
change''. While oriented mostly toward Apple and 
single board systems, they did have a few OSI com­
patible programs listed. One of these was HEXDOS 
2. 3 for the C 1 P and Superboard II by Steve Hen­
drix. The features promised by the catalog sounded 
too good to be true! These included: 

1 . 	An operating system and directory which 
occupied only the first two tracks on the disk 
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2. 	 A tone generator 
3. 	 Real-time Clock 
4. 	 Special keyboard functions for instant screen 

clear and program line editing. 
5. 	 Utility programs to CREATE, DELETE, 

and FORMAT program space on the disk 

I sent for the program and received it in about 10 
days. My first attempts to use it were frustrating . It 
would function erratically or not at all. But in a 
quick exchange of correspondance with the author, 
the problem was resolved, my copy of the program 
was updated and has functioned flawlessly ever since. 
It is an exceptionally compact system due to its full 
use of ROM BASIC and the ROM Monitor soft­
ware built into the C 1 P. The following is a brief 
discussion of the features I have found most useful. 
1. LOAD and SAVE commands are the heart of 
any operating system. HEXDOS uses LOAD 
(filename) and SAVE (filename) to load and save 
programs by filename . Other commands open and 
close named data files, each consisting of a 2K block 
of memory which fills one disk track . Opening a data 
file reserves a 2K block of RAM for that file. Closing 
a file loads the contents of that 2K block to one track 
of the disk. Each file is designated as an input file or 
as an output file and up to 11 of each are allowed 
simultaneously, provided there is sufficient RAM 
memory to support them. 

The most versatile and, po ten tially, the most 
useful LOAD and SAVE commands allow the user 
to load 2K bytes from a specified track to any loca­
tion in RAM memory. The corresponding save com­
mand loads any 2K block of memory to be saved to 
a specified track number. Because of the directness of 
these commands, care must be used to avoid acciden­
tal over-writing of existing data or program memory . 
Using these direct LOAD and SAVE commands, I 
have written programs using record and file lengths 
of my own choosing. 
2. INPUT and PRINT commands control I/O to or 
from disk data files , video screen, keyboard, 6850 
ACIA, and ports reserved for printer and modem. 
3. SPECIAL KEY FUNCTIONS make use of 
unused keys to provide instant screen clear, suspen­
sion of output until key is released , break in a 
BASIC program, and non-destructive forward and 
backward movement of the cursor for simple line 
editing. These functions are so useful that they are 
sorely missed on those rare occasions when I'm 
writing a program without HEXDOS. 
4. SINGLE STEP and TRACE functions are added 
using simple POKE statements, and are very useful 
for debugging programs. 
5. The USR function is used to provide several 
special functions: 

a. 	 Control of a tone generator with 256 dif­
ferent tones 

b. 	 Input of a character from one of 256 possible 
input devices 

c. 	 Return contents of the real-time clock 
d. 	 Direct jump to a machine code routine 

located anywhere in memory 
e. 	 Jump to ROM monitor 
f. 	 Jump to the last machine code rout ine 

loaded from the disk 
Use of the tone generator and the real -time clock re­
quires very simple hardware modifications which are 
well detailed in the HEXDOS manual and require 
only a few minutes to perform. The real- time clock 
requires a single jumper between pads provided on 
the 610 board. Since I have my ClP interfaced to a 
General Instrument ' s Programmable Sound Gener­
ator, I have not tried the tone generator, but it re­
quires a single jumper and an audio amplifier. Addi­
tional hardware modifications include repositioning 
the break key to a less vulnerable location , automatic 
power-on reset (D/C/W/M appear when the com­
puter is turned on), and disk drive motor co ntrol , 
which turns off the drive motor when it is not being 
used. None of these modifications are necessary for 
HEXDOS operation but all of them are useful addi­
tions to the computer's capabilities. 

6. UTILITY PROGRAMS: 

FORMAT will completely erase a disk and then for ­

mat it for HEXDOS by loading the operating system 

onto track 0 and reserving track 1 for the directory . 

CREATE names and reserves any number of tracks 

for use as data files or for storage of machine 

language programs , which require fil enames begin­

ning with $. These can then be loaded directly into 

any specified location in user RAM . 

DELETE erases any program listed in the directory, 

deallocates the space on the disk reserved for it , and 

repacks the remaining files. 

DISASSEMBLER lists machine code programs 

using standard 6502 mnemonics and identifies the 

addressing mode of the instruction . 


HEXDOS 2.3 is an extremely compact , easy-to-use, 
and versatile operating system for the OSI C 1 P or 
Superboard II. Because it is so compact it can be 
placed at the beginning of every disk. Documentation 
is clear and complete, the best I have seen from any 
source. Because I knew nothing about data files or 
their use, I wrote to the author of HEXDOS, Steve 
Hendrix, for information. Besides a personal reply, I 
received two new pages of documentation explaining 
use of disk files. Using HEXDOS 2.3 ha been a 
pleasant and rewarding experience for me and I 
strongly recommend it as a versatile and inexpensive 
alternative to other operating systems. 
HEXDOS 2.3 is available for $25 from : 

The 6502 Program Exchange 

2920 West Moana Lane 

Reno , NV 89509 © 
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Partition and 
Load 
R. D. Young 
Ottawa, Ontario 

And 	another mystery is solved . This one began 
where I left off in "Relocate" (COMPUTE! , Issue 9, 
Feb. 1981, p. 103). I think that I have now con­
solidated Harvey B. Herman 's memory partitioning 
and 	Charles Brannon ' s "Quadra-PET" into one 
routine that makes use of "Relocate" as well. I must 
acknowledge with gratitude Jim Butterfield 's most 
helpful hints , particularly the various memory maps 
published over the months, and Harvey B. Herman's 
memory partitioning challenge in the first place, 
coupled with his version of " R elocate ' that helped 
to translate for the Upgrade ROM Version . 

Note that I have provided two listings to 
accomodat original and upgrade ROMs. I have not 
attempt d to provide for the 80-column machine. 
The 	BASIC program performs two functions: it 
places a machine language program into the second 
cassette buffer , and it initializes the partitions and 
the pointer storage locations (1010 to 1017 decimal). 
The 	BASIC program ends with a EW statement, 
leaving the PET in the lowest partition which is equi­
valent to the old standard BK PET (FRE(O) = 7164). 

I chose to use a BASIC program for this loading 
and 	init ialization after trying several other alter­
natives. Its main advantage is that the machine 
language program could be made small enough to fit 
in the second cassette buffer with the advantages that 
second cassette buffer use offers . Some problems with 
loading and initialization were also alleviated. 
Howev r, because of space res tri tion s, error check­
ing of use r input is not performed . In other words , if 
you exceed the input limits • • • CRASH • • •. 

The 	machine language program provides control 
over four (4) memory partition . It will function with 
l 6K, 	24K, or 32K PETs , providing, of course, that 
the proper inputs are used. Tha t 's twice now that 
I've mentioned inputs. Here is how the routine is 
used: 

1. 	 The BASIC program has left you in Area 1 

(low). 


2. 	 Use SYS 826 to call the routine . A flashing cur­
sor will appear below the SYS826 on the screen. 
This is asking you for your input (number 1 to 
7) according to the following options : 

1 - go to Area 1 (low 7K) 

2 - go to Arca 2 (next SK) 

3 - go to Area 3 (n ext SK) 

4 - go to Area 4 (higl,t SK) 

5 - load Area 2 

6 - load Area 3 

7 - load Area 4 


3. 	 To load Area 1, go to Area 1 and LOAD in the 
normal way. 

4 . 	 Key in and SAVE programs from Area 1. 

5. 	 Clear all partitions by POKE 
135,maximum :POKE 123,4:NEW - or 
upgrade ROM equivalents . 

There are a few precautions to be observed . 
Load/ Verify and device flags are not set by this 
routine. To load from Tape #1, for example, you 
must set these flags manually (see "Hooray for 
SYS", COMPUTE! , Issue 8 , Jan . 1981, p . 96) , or 
you must have previously loaded a program from 
Tape #1. T his routine assumes that BASIC poin ters 
in locat ions 122 and 134 (original ROM) are never 
changed. And lastly, going from one part ition to 
another will resul t in the loss of your program if the 
program is less than 256 bytes long. Also remember 
to observe the input limits for the memory size in 
your machine. 

hould you want or need to find out where the 
partitions are, the pointers to the end of BASIC in 
each partition restored in locations 1010 to 1017 
decimal as fo llows (original ROM): 
1010 124 Area 1 
1011 125 Area 1 
1012 124 Area 2 
1013 125 Area 2 
1014 124 Area 3 
1015 125 Area 3 
1016 124 Area 4 
1017 125 Area4 

In fairness to all, I should mention that my PET is 
eq uipped with the original ROM only, and has 16K 
of memory . The routine functions with my PET, but 
there could still be some bugs remaining for obvious 
r asons. 

l am looking forward to seeing any comments 
on the routine in COMPUTE!. For now , Im fresh 
out of mysteries. 
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Skyles Electric Works 


BASIC Programmer's, Toolki ~ , Disk-0-Pro@ Command-om.o 

For PET® Owners Who Want More Fun 
And Fewer Errors with Their Programs 
Here are thirty-five commands you'll need, all on dual chips you can install in two 
minutes without tools , on any PET or PET system. 2KB or 4KB of ROM firmware 
on each chip with a collection of machine language programs available from the 
time you turn on your PET to the time you shut it off. No tape to load or to interfere 
with any running programs. 

For PET/CBM 2001-8, -8N, -16N/8, -32N/8 , 3016 and 3032 

BASIC Programmers Toolki commands 

AUTQed DElETEed RENUMBERed HElped TRACEed 
STEped OFPd APPENDed DUMped FINDed 

BASIC Programmers Disk-0-Pro '1 

CONCAT6 80 DOPEN 680 DClOSE680 RECORD 6 80 HEADER 6 8 °COllECT6 80 


BACKUP6 8 °COPY680 APPEND 680 DSAVE 680 DlOAD68°CATAlOG 080 


RENAME 680 SCRATCH 6 80 DIRECTORY680 INITIALIZE65 MERGE65 EXECUTE65 


SCROlled OUTed SETed Killed EATed PRINT USING 6 5 SEND 6 5 BEEP65 


RUN APPEND "INPUT' RUN 

?DIVISION BY ZERO ERROR IN 500 PRESS PLAY ON TAPE 11 READY. 
READY. OK DUMP 
HELP A1= 10 

500 J =SQR(A "Bf..ill SEARCHING FOR INPUT 
FOUND INPUT 

8W= -6.1 
CS= " HI.. 

READY APPENDING 
READY. 

READY. 

NOTES: 

ed - a program editing and debugging command 

B80 - a BASIC command also available on Commodore CBM@ 8016 and 8032 computers. 

BS - a Skyles Electric Works added value BASIC command. 

BASIC Programmers Toolkit® is a trademark of Palo Alto IC's. 

BASIC Programmers Disk-0-Pro@, Command-a@ are trademarks of Skyles Electric Works. 

PET@, CBM@ are trademarks of Commodore Business Machines. 

AVAllABLE: USA/CANADA: Please contact your local dealer 

England: Calco Software Lakeside House, Kingston Hill, Surrey KT2 7QT 

GERMANY: Unternehmensberatung, Axel Brocker Lennebergestr 4, 6500 Mainz 

Japan: Systems Formulate, 1-8-17 Yaesu Shinmaki-cho Bldg. llF Chuo-ku, Tokyo JAPAN 103 


Phone or write for information. We' ll be delighted to answer any questions 
and to send you the complete information package. 

231 E South Whisman Road 
Skyles Electric Works Mountain View, CA 940411 

(415) 965-1735 
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Skyles Electric Works 


BASIC Programmer's, Toolki ' , Disk-0-Pro®', Command-0® 

For CBM® Owners Who Want More Fun 
And Fewer Errors with Their Programs 
Here are nineteen commands you'll need, on a single chip you can install in two 
minutes without tools , on any CBM or CMB system. 4KB of ROM firmware on 
each chip with a collection of machine language programs available from the time 
you turn on your PET to the time you shut it off. 

For CBM 8016 and 8032; BASIC 4.0 

BASIC Programmers Command-o~·c 

AUTOed DUMped DELETEed FINoed (improved) HElped Killed OFPd 

TRACEed (improved) RENUMBERed (improved) INITIALIZE85 MERGE85 MOVE85 


EXECUTE85 SCROlled oured sered SEND85 PRINT USING85 BEEP85 


100 GOSUB 180 MERGE D1 "BUY NOW•" 580 BA=BA - 1 

105 PRINT USING CS. A, BS 590 RA • 123°5X/92 +BA0 10 


SEARCHING FOR BUY NOW• 
130 INPUT "TIME"', OS 600 IF BA =ltl THEN 580 

LOADING
131 INPUT " DAY"', ES 910 RETURN 
160 IFB< > C THEN 105 READY 620 CS • " PROFIT S# . •••·•• DAILY" 

180 FOR X• IT09 RENUMBER 100, 10 930 PRINT USING CS, Pl 

183 PRINT Y(Xl : NEXT 6'0 OS • " LOSS S. , U#.•• DAILY"'


READY1114 RETURN 950 PRINT USING OS. LI
FIND BS

200 l • X/19 
110 PRINT USING AS, :ID.[[!] • CS • OS RUN

READY 
280!l:lJ="NOW IS THE TIME" PROFIT $1 , 238.61 DAILY 

RENUMBER 110. 10, 105-184 
READY LOSS S 0.00 DAILY 


READY 
 READY
UST 

100 GOSUB 150 

II0 PRINT USING CS, A, BS 

120 INPUT " TIME" , OS 

130 INPUT " DAY"', ES 
 .....C NOTICE ....... 

140 IFB< >C THEN 110 

150 FOR X= IT09 

180 PRINT Y(X) : NEXT 
 When you order Command-0, we will loan 
170 RETURN 

200 l • X/18 
 you a Toolkit until we deliver Command-0.

READY 

...... NOTICE ....... 


PRICES: 

BASIC Programmers Toolki (chip only) $40.00 
BASIC Programmers Disk-0-Pro@ (chip only) $75.00 
BASIC Programmers Command-()@ (chip only) $75.00 
Interface boards (needed sometimes) $20.00-$50.00 
Instruction Manual (with redeemable $5.00 coupon) $5.00 

Shipping and handling $2.50 USA /Canada, $10.00 Europe /Asia 

California residents please add 6% or 6-112% sales tax as required 


Reserve your Dlsk-0-Pro, Command-0 today 


Toolkit® immediate delivery, Disk-0-Pro delivery in December, Command-0 delivery in January 

VISA, MASTERCHARGE ORDERS CALL (800 ) 538-3083 (excep t California residen ts) 

CALIFORNIA ORDERS PLEASE CALL (408 ) 257-9140 

231 E South Whisman Road 
Skyles Electric Works Mountain View, CA 940411 

(415) 965-1735 

http:20.00-$50.00
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1(1' REM ••• PARTl TIOll I!. LOAD LOADER ,.. 
2'1 REM ••• AJID JlllTIALIZATION ••• 
25 REM '" ORIGINAL ROI-\ VERSIOll 
3'1 REM •• • BY R. D. YOUNG ••• 
4'1 REM 
5'1 REM 
111'1 REM ••• LOAD 21!D CASSETTE BUFFER "' 
11(1' PRI!IT"8." 
12(1' FOR Is826 TO 990: READ A: POKE I , A: NEXT 
13'1 REH 
14'1 REM "' I NIT IALIZATIOll "' 
15(1' POKE 11!'12 , 4: POKE 11114 , 4: POKE 11116 , 4 
16'1 POKE 1'113, 32 : POKE 1'115,64: POKE 11117 , 96 
17(1' POKE 135 , 32 : POKE 8192 , '1 : POKE 16384,'1: POKE 24576 , '1 
18'1 NEW 
l9l!l ~t:ll 
1'1"9' DATA 32 , 223,241 , 56 , 233, 48,17'1,141,241,3 , 189, 215 , 3,133 ,123, 188 
11!'1'1 DATA 2'11, 3, 32, 176 , 3, 165,124 ,157, 241, 3,165 , 125 ,157, 242 , 3,1 52 
11!'2'1 DATA 17'1, 189 , 241 , 3, 133,124,189, 242, , 133 , 125 ,174, 241 ,3, 189, 2'18 
11!'3'1 DATA 3, 133 , 135 , 224, 4, 16,12 ,165 , 125,197,12 , 24'1, 3,76, 1'16, 197 
1'1411 DATA 76 , 8),197, l 9, 147, 32, 234, 227 , 32 , 174, 245 ,173 ,1?6 , 2, 56 , 237 
1'151!' DATA l 24 , 2 , 14l, 24l, 3 ,l 65 , 12~ ,l 41 ,l 24 , 2 , 24 , 119 , 24l , 3 , l4l, l26 
1¢611 DATA 2, 169, 55 , 141 , 24, l29, 141 , 25 ,129 , 169, l , l4l ,l; , 2, l 69 , 13 
111711 DA~'A l41,15 , 2 , ?6 , 195 , ~43,165 ,1 35 , 2 1il'l, 32 , 211 , 3,162 ,1, 96 , ?lil'l 
1(18(1' DATA 64 , 2'18, } , l62, 3, 96 , 21il'l , 96 , 2aa , 3, 162, 5, 96 ,l62 ,7 , 96 
1'19'1DATA1 , 3, 5,7 , 3, 5,7, 32, 64, 96,128 , 64 , 96 ,1 28 , 4, 32 
11'1'1 DATA 64 , 96 , 32 , 64 , 96 

111 REM • •• PA ITIOll &. LOA D LO kDE R • •• 
211 REM "' AllD I llJ TIALIZATION "' 
25 REM • •• UPGRADE ROM VERSI ON 
3'1 REM • • • BY R. D. YOUNG "• 
411 REM 
5'1 RD! 
ll!ll!l REM ••• LOAD 211D CASSETTE BUFFER ••• 
11 (I' PRillT"&." 
121!' FOR I •826 TO 989: READ A: POKE I ,A: NEXT 
1311 REM 
14'1 RD1 "' HIJ TIALIZATION ••• 
15'1 POKE 11112 , 4: POK E Hll l+,4: POKE 1'116 , 4 
16'1 POKE 11113, 32: POKE 11115, 64 : POKE 1(117, 96 
l?l!l POKE 53, 32 : POKE 8192, (1' : POK E 16384,11: POK E 211576 ,U 
181!' l!EW 
1911 RUI 
1'11111 DATA 32, 2'17 , 255, 56, 233, 48, 1711,141,241,3 ,189, 214 ,3,1 33 , 41 , 188 
ll!'ll!l DATA 2l!ll!' , 3, 32, 175 , 3, 165, 42 , 157, 241 ,3,l65 , 43,157, 242 , 3, 152 
1'1211 DATA 17l!l , l 9, 24l , 3, l33, 42 ,189, 242, 3, 133 , 43, 174 , 24 l , 3, l 89 , 2'17 
11!'311 DATA 3, 133 , 53 , 224, 4, 16, 12, 165 , 43, 197 , 41 , 24'1, 3, 7 , 117 , 197 
1'14'1 DATA 76, 93, 197,169,147 , 32 , 216 , 227, 32 , l 6, 245,1 73 ,126 , 2, 56, 237 
11!'5'1 DATA 124,2 ,14l , 241,3 , 165 , 41 , l4l ,124, 2, 24, l l!l9, 241, 3,l4l,1 26 
1(1611 DATA 2, l69, 55, l4l , 24,l29 , l4l,25,129,l69 , l , l33, 158,l69 , l 3, l41 
111711DATA111,2, 76, 185 , 243 , 165 , 53, 2'11 , 32 , 2'18 , 3, 162 , l, 6, 21il'l , 64 
1'1811 DATA 2(18, 3, 162, 3, 96 , 2111 , 96, 2118, 3, 162, 5, 96 ,162, 7, 96 , l 
11!'911 DATA 3, 5 , 7, 3, 5, 7, 32, 64, 96, 128 , 64 , 96 , l28, 4, 32, 64 
ll'1l!l DATA 96, 32, 64, 96 

Last Minute Correction From R. D. Young 
With reference to my program, "Part ition and Load", dated February 15 , 1981, there is a correction to 
be made in the program listings . In the DATA statement at line 1030 of both listings, the '4' between 
'224' and ' 16 ' must be changed to a ' 5'. 

There i also one other precaution to be observed, although it is a fun tion of the imbedded 
" Relocate" routine. A program loaded with this routine should not hav a line 77 as pan of the program. 
Any line 77 will be deleted because of the dynamic RETUR feature u ed to reset line link after the LOAD. 

-­

NEW LIFE for 
old Pets? 

Is it a dream . .. is it fantasy? 
Switch from old ROMs to new 
• Not sure about the ROM Retrofit Kit from 

Commodore? Now you can use all three sets of 
Commodore ROMs and others as well . 

• The Basic Switch allows switch selection of either 
ROM set (your original set or your retrofit se t) from 
Commodore . Plus , Models 15 -A and 15-B include an 
additional zero inse rtion force socket allowing easy use 
of ROMs like the BASIC Programmer's Toolkit ... 
concurrent ly. 

• Models 	15-A and 15-B The Basic Switch plus ... 
includes expanded cable assembly and zero insert ion 
force socket. Your 15th ROM simply plugs in ... 
enabled while either ROM set is selected . Socket 15 
may be readdressed by the user for additional flexibility . 

• The Basic Switch is sold in assembled form only . All 
models are designed for ea.sy attachment to your PET 
with a convenient cable assembly. No soldering or 
drilling is requi red . The Basic Switch mates with a 
cable assembly at your primary board, and does not 
use the physical connectors of any PET ports . 

• Price 	List : 
Old PETs $129 .95 " 
New PETs $139.95 ' 
·Case opt ional. $15 additional. 

•	 Our prices and complete product specifica tions are 
available by contacting APPLIED MICRO SYSTEMS. 
Mishawaka , Indiana : or any Commodore Dealer. 

Dealer inquiries are encouraged. Free MACHINE LANGUAGE MONITOR COMMANDS List 
will be included with pricing and product specification requests. 

APPL,Ea m'LAD SYSTEms 

3502 Home Street, Mishawaka Indiana 46544 • 1-219-259-3787 (Indiana) • 1-800-348-7208 
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Now The PET's Know How To Share 

MUPET MULTIUSER SYSTEM 


EDUCATION 
• 	allows direct access to any 

programmes or data files 
• reduces 	media cost · one set 

of disks needed for up to 8 
users 

• 	disk based languages such 
as Assembler, Pascal , Word 
Processing , available to all 
users 

BUSINESS 
• 	true multi-station 

wordprocessing with access 
to common data files 

• 	cost per station drastically 
reduced 

• 	printer spooling is 
supported 

MANUFACTURING 
• 	using optional DOUBLE 

MUPET, both local and 
common IEEE devices are 
supported 

• 	test equipment can be 
controlled locally, while 
reports and programmes are 
managed universally 

MUPET 
USES 

NO 

NONE 


NOT ANY 

NOT ONE BYTE 


OF 

SOFTWARE 


YOU CAN RUN 

ANY COMBINATION 

OF PROGRAMMES 

OR LANGUAGES 


AT THE SAME TIME 


• word processing 
•Pascal 
•Assembler 
• Future??? 

• MUPET supports any 
combination of CBM 
hardware - present or 
future - which supports the 
IEEE bus 

• MUPET plugs in externally. 
No need to open the 
PET/CBM cabinet 

• MUPET supports all existing 
and future CBM disk based 
software 

• MUPET supports printers as 
well as disks 

• MUPET supports all 
versions of Commodore 
Basic 

PET/CBM Trademark of 

Commodore Bu~ness Machines 


CM:::J 

CANADIAN MICRO DISTRIBUTORS LTD. 
.l&S Main Sireet. Milton. Ont,u10 L 91 1P7 / 4 16 878·7277 
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Relative File 

Mechanics 

Jim Butterfield, Toronto 
I'll use the Basic 4.0 commands, since they are more 
convenient. 

Creating a Relatlve Fiie 
To create a new Relative fil e, we may use Direct 
Commands if we wish. This is the easiest way to see 
how it all happens - try it Directly and later you 
can incorporate it into a program if you wish. Sup­
pose we want a file of 25 items (initially) each of 
which may be up to 20 characters long. 
DOPEN#1, "RFILE" ,L20 opens the file for 
relative writing. We' ve specified a length of 20 
characters. 
RECORD#1, 25 positions us to the last record 
desired , number 25, but this doesn't exist yet. The 
error light on the disk will turn on ; we find a 
RECORD NOT PRESENT signalled. If we tried 
INPUT or GET at this time, we'd be in serious 
trouble. But we can still write, and this will create all 
records up to and including number 25. 

PRINT#1 writes a Return character in record 25 of 
the file, and incidentally creates all records up to and 
including 25 . You ' ll notice a delay of several seconds 
while this happens. 
DCLOSE#1 wraps up the file in the usual way. 

Writing to a relatlve flle 
If you have gone through the DOPEN/RECORD/ 
PRINT/DCLOSE sequence above, we can use this 
file to write some data. Once again, let's use Direct 
statements to allow us to watch things happening . 
DOPEN#1, "RFILE" opens our file for reading or 
writing . Note that we don ' t need to specify the fil e 
type (REL) or whether we wish to read or write (we 
might do either). And we must not specify the length 
L - that's only for creating the file. 
RECORD# 1, 10 positions us so that we can read or 
write record number 10 . There's no error light this 
time, since record 10 is in place. Note that if our 
record number was a variable such as X, we 'd need 
to put it in brackets, e.g., RECORD#l,(X) . Now 
let's write a few records starting at item ten . 
PRINT#1 , "HELLO" writes six characters 
(HELLO plus the RETURN character) to record 
number 10; the disk automatically positions to the 
start of record 11. This positioning is not triggered 
by the Return character - it' s done by recognizing 
the end of PET's transmission (technically speaking, 
the EOI line) . 
PRINT#1, "THERE"; uses a semicolon to supress 
R eturn so only five characters are written to record 

11 . End of transmission is correctly detected, 
however, and the disk positions to record 12. 
PRINT#1, "A" + 7CHR$(13) + ' B " writes a 
single record , even though there a re two R et urn s. 
When we a rc reading, it will take two I PUT# 
statem nt s to get the inform a tion , ·in e INPUT stop · 
on a R eturn character. 
PRINT#1 , "THIR" +"TEEN" writes THIR­
TEEN in the usual way. PRINT#1, "FOUR"; 
''TEEN'' writes FOURTEEN . 

PRINT#1, "MORE THAN TWENTY CHARAC­
TERS" will generate a disk error, "Overflow in 
Record ", which tells you that you're trying to fit too 
much into a record. The first twenty characters will 
be written to the record , the rest discarded. 

DCLOSE#1 terminates our writing session . 

Reading from a relative flle 
We must have a program to GET# or INPUT# our 
data; these commands can ' t be given as Direct 
statements. 

100 DOPEN#1,"RFILE" 
110 INPUT "RECORD NUMBER DESIRED";R 
120 IF R = 0 GOTO 190 
130 RECORD#1 ,(R) 
140 IF DS>O THEN PRINT DSS:GOTO 110 
150 INPUT#1 ,RS 
160 PRINT RS 
170 IF ST= 0 GOTO 150 
180 GOTO 110 
190 DCLOSE#l 

~x2+bx+c M .01g=10-SKg 

b2±..fb2-4ac ~=Jf<x>dx a=..-r2 
x= 2a o dxn 

mLA=900 ~-=nxn-~c=2..r dx 
f(x +0)=lim f(x +t> -+ -+ 

0 ~ -+0 0 a•b=a.bcose 
I ch spreche Deutsch <Aoi...i aouf3) 
.J e p .~. r 1e f ranca. is <a~~. ~bua e i 6uc) 
'r'o ha.b 1 o esr::-a.P10 l <aA .l 6un<> id 
Io p .~.r lo It.a 1iano <~.~oua e .l6u) 
These are 1us1 some of the lhings your new model PET/CBMTM compu ter 
can do when It's equipped with the Math or Foreign Language ROM. 
With the Math ROM the PET can display formulas in standard notation 
Wilh the FL ROM 1t has all the exlra characters needed for German, 
French. Spanish, Italian. Polish. Czech. and Portuguese Using these 
characlers and symbols is as easy as using the lowercase graphics 
charac1er s lhey replace 
With the companion CBM printer ROMs the PET can do sc 1ent1lic or 
foreign language texl processing Afl ROMs are now only S60 each 
(dealer and quantity discounts available) They are compatible with 
theToolk11TM Wordpro™ and other pro1ect1on ROMs. Spacemaker fl 
isavaifable from us for only $35 each. It allows the PET 10 switch 
between the PET's origina l character se1 ROM and up to three add111onal 
character ROMs. 
Please include payment in U.S. funds with your order Al l prices include 
first class postage. add $5 for a1rma11 overseas NY. res1den1s please 
include sales tax Canadian orders should be placed with Kobetek 
Systems Ltd. (see their ad in this issue). 

Call any11me (day or nite) (516) 246·4894 

W EST RIVER ELECTRONICS R & D 

P.O. BOX 605 

STONY BROOK, NEW YORK 11790 
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Third Generation 

Business Application Software: 


Fully guaranteed, unprotected, sell to 
end users as many times as you desire 

Micro Management Micro Management Independent Micro 
Information System Information System Management System 
For Service Firms For Retail/Wholesale Components 

Firms Components 

General Ledger General Ledger General Ledger-$600 
Accts . Receivable Accts. Receivable Accts. Receivable-$500 
Payroll 
Accts. Payable Accts. Payable Accts . Payable-$200 
Cash Flow and Inventory Control lnventory-$550 
Contribution Margin With Safety Stock 
Budgeting By Dept. Feature 
Trial Balance, Cash Flow and 
Financial Reports Contribution Margin Payroll $400 
and Much More Budgeting by Dept. 

Point of Purchase 
Invoicing, Trial 
Balance, Financial 
Reports and Much 
More 

Total Price: Total Price: 
$2,500.00 $2,500.00 

All programs are available using CBM 8032/8050 equipment. Written using Relative 
File Structure (printer no factor). 

Training sessions available April 13 & 14, April 28 & 29 at CBM Headquarters, Atlanta, 

Ga. If you purchase a comprehensive system, no charge for training. 

If you want the very best in business application software, call us: 

The Management Accountability Group 

MAG, INC. 


P.O. Box 346 

493 East Clayton St. 


Athens, Georgia 30603 

(404) 353-8090 

We believe we are the best in the business. If you are serious about profits for your 
business make us prove it; otherwise, call our competition. 

Merging Computer Technology 
with the practical worlds 
of Business and Government. 
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Use the above program to browse through the items 
we have just written. You ' ll find some interesting 
things. For example, what do you see in records you 
have never written (say, record 4)? What happens if 
you try for record number 200? Does it seem to mat­
ter if you have written a R eturn to the record or not? 

A new role for ST, the Status Byte 
About the ST test in line 170: you may recall that we 
created a record with more than one item . Record 12 
had two items (called "fields" ) each followed by a 
Return character . An INPUT# statement will stop 
on the first Return and would not see the second 
field. 

But ST works in a very useful way : it is set to 
64 (end of file) at the end of every record. That 
means that if we might have more than one field in a 
record, we can check ST to see if we have read the 
last one. 

One drawback of this mechanism is that you 
can't use ST to tell you if you are at the end of a 
relative file ; it flags EOF after every record. How do 
you tell when you're at the end? Use the RECORD 
command; when you get an error 50, RECORD 
NOT PRESENT, you'll know you are past the end. 

Enlarglng a flle 
Easy. Use RECORD followed by PRINT# in the 
same manner as when you created the file. The new 
records will automatically be written up to the record 
number you have specified . 

Concluslon 
There are new rules to learn. But Relative files are 
easy to use, and add power and speed to your 
programs. 

Odds and Ends 
Charles A. McCarthy 
St. Paul MN 
Micros ft Basic for the PET, and probably for other 
6502 machines , trea ts mul tiplica tion z = x*y asym­
metrically. The execution time depend upon the 
bina ry representation of the fac tor y, a nd not on x. 
Th is can be inferred from studying th e oding of th 
multiplication rout ine and i proved by experiment. 
On my PET, the execution time for one multiplica­
tion z = x*y is about 3840 + 30 A + 230 B micro­
second where A is the number of non-zero bits in y 
and B is the number of non -zero bytes in y. 

As a practical consequence , if you know th at 
one of your fac tor must have only one or two non­
zero bytes, it should be placed as y. Wh en x = 3 and 
y = 7f , the execution time is about the same as when x = 11 

and y = 11 , and is about 20 % longer th an when 
x = 1f and y = 3. © 

DIAL·A·ROM'm 

for the Commodore 

PET/CBM 
Switch between any one of six ROMs 

such as: 

· WORDPRO from Professional Software 


Inc 

- VISICALC from Personal Software Inc 

- TOOLKIT from Palo Alto IC's 

- SORT from Matric Software Inc 

or switch charactersets with the Math 

and Foreign Language ROMs from West 

River Electronics (from KOBETEK in 

Canada). 

In attractive cabinet, with dipplug to fit 

into 24-pin socket. 


8 99.00(US)
( + $5 .00 airmail ) 

[1> kobetek 
systems 
limited 

RR 11 1 WOLFVILLE NOVA SCOTIA 

CANADA BOP 1 XO (902)542-9100 

Skyles Electric Works 
231 E South Whisman Road 
Mountain View, CA 94041 

. .. bei ng ye comph:a l 
ca t .1lo guc o f pc rlph c rnl .s 

a11a llablc fo r your PET 
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TerminalPETTERM™ Program 

Use your PET as an intelligent terminal. Access timeshare systems 
and networks such as the Source or Telenet. This is an interrupt driven 
system with buffered input/output. Unlike dumb terminals, the PET 
can do other tasks instead of having to wait for incoming data. This 
flexibility allows many advanced features. 

These are complete assembled hardware and software packages. 
All include line editing/resend, auto-repeat, shift lock, output to IEEE 
printer and much more. Delivered on cassette or disk. Also, available 
for Commodore 8010 modem or Livermore Star 488 modem. 

Intelligent Communication 

Uploads and Downloads 

In Mac.hine Language 

PETTERM I All features above .... . .. . $ 80.00 
PETTERM II All features of I. plus local 
text editor with down-loading capabi li ty . 90.00 
PETTERM Ill All features of 11 . plus 
80 132 column scrolling window for 
viewing formatted outputs wide r than 
40 columns . . . . . . . . . . . . . . . . . . . . . 100.00 

A Programm·FORTH 
•ng Revolution 

FORTH Interactive high level compiler and 
fig-FORTH. with editor. assembler ..... . .... . $50.00

operating system 5-10 times faster than PET with floating point and strings . . . . . .... .. .. . . $60.00 

·BASIC . High leve l block structured language. with floating point. strings. macro-assembler .. $70.00 
This 1s a true fig-FORTH implementation for 16 and cassette and disk interlace available. 
32K PETs. 

DEALERS INQUIRE 

soTt~.ar-e Tor sm~~~ comtouters 

• 1903 Rio Grande P.O. Box 8403 
Austin ~ Texas i-512-477-2207 Austin,T•xu

78705 78712 
Source: TCE995 
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COPLOT 
Anselm Wachte l 
Pittsburgh, PA 
This program, entitled "COPLOT" incorporates 
two previously published routines : 1. A plotting 
routine 	by]. S. Barney, Pet User Notes , July/ 
August 	1978, page 1; 2. An automatic selection of 
plotting limits routine by Wm . D . Johnston, Micro­
computing, May 1980, page 26. 

The former raises the normal resolution by a 
factor of 8 (singe-pixel resolution) in any one direc­
tion . I have chosen the vertical (Y) direction for the 
function values, and both for the positioning of the 
coordinate leaders. 

The latter receives as input the numeric variable 
limits and the number of divisions which are desired 
on the axis. It then returns a new rounded-up inter­
val for the limits , as well as the value of the interval 
in the same units . In the present program , it is used 
twice, once for each axis. 

As in any program of this type, calculation of 
f(x) can lead to illegal quan tities such as division by 
0 or log(-x), etc. Since the function is entered (or 
edited) in line 120 as DEFNA(X) = . . . by the user, 
there is no way to anticipate which values will cause 
an error message in the course of scanning from the 
low to the high X-bounds, and the user has to an­
ticipate this by applyin g elementary considerations . 
For instance, if DEF A(X) = 1/(X*X - 5*X 1 14) 
then a ?DIVISION BY 0 ERROR will occur at x = 

-2 if the X bounds are, say, - 5 and 3, and at x = 7 
iJ they are 3 and 10. If the function is log of the 
above, then the entire range from - 2 to + 7 is il­
legal. The function is evaluated at line 290, and an 
appropriate line 285 such as IF X*X - 5"'X - 14 = 0 
THEN NEXT! should take care of that. 

Notwithstanding the high resolution which leads 
to attractive looking displays , the program is not 
intended to allow an exact evaluation of function 
values, e.g. replace graph paper ruled in mm or 1/20 
inch divisions. Theoretically, the values are located 
at the left ends of the bars and this, moreover , can 
create the illusion of a displacement in cases where a 
symmetrical curve is known to peak at some known 
value, because the viewer (unintentionally) tends to 
look at the center of the bars. In order to avoid over­
printing of labels, the number of divisions are limited 
to 8 in the absc issa and 10 on the ordinate. At least 
on the abscissa, anything denser would create confu­
sion even in the case of integer-labels, because these 
are not in good registry with the high-resolution 
leaders , especially considering the leading space 
which the PET places in front of positive numbers , 
including 0. 

All things considered, this program should prove 
to be a valuable aid to any one desiring a quick 

sketch of some function within any reasonable limits. 

0 REM 	 PLOT ROUTINE BASED ON PROGRAM BY , 
,J.S.BARNEY - SEE PET USER NOTES 

10 REM JULY/AUGUST, 1978, PAGE 1, 
, AND AUTOMATIC SELECTION OF , 
,PLOTTING LIMITS 

20 REM BY WM. D. JOHNSTON, SEE MICROCOMP 
,uTING MAY,1980, PAGE 26. 

30 REM ADAPTED FOR SCALING OF COORDINATE 
,s AND FUNCTIONS BY A.WACHTEL, 

40 REM PITTSBURGH, PA. AUGUST,1980. 
50 REM ENTER FUNCTION IN LINE 1 20. EDIT , 

,AT END AFTER HITTING 'F'. 
60 REM INPUT NEW X-INTERVAL AT END , 

,AFTER HITTING ANY OTHER KEY. 
70 D$="tttttttttttttttttttt":REM 20 , 

,CURSOR DOWN. 
80 X$="~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ " 

,:REM 32 CURSOR RIGHT. 
90 Y$="iiiiiiiiiTiiiiiiiiii":REM 20 , 

,CURSOR UP. 
100 V$="SRF@CDE#":REM SHIFT"$RF@CDE#" 
110 U$="%TGBlHY' ":REM SHIFT "%TGB ) HY' II 

120 DEFFNA(X)=SIN(X) 
130 DIM X(32) ,Y(32) ,S(l2) 
140 INPUT"fiLOWER, UPPER X-BOUNDS";Al,Bl 
150 AX=Al:BX=Bl 
160 PRINT"t# OF DIVISIONS ON ABSCISSA, 

, ORDINATE" 
170 PRINT"(8 OR LESS ON ABSCISSA, 

, 10 OR LESS" 
180 PRINT"ON ORDINATE TO PERMIT NUMERIC , 

,LABELS)." 
190 INPUTLA,LO 
200 IFLA<=8ANDLO<=l0THEN220 
210 PRINT"tTOO CROWDED FOR NUME RIC , 

,LABELS!t":GOT0160 
220 PRINT" ttt.r.WORKING" 
230 L=LA:GOSUB530 
240 DU=256*C/R:REM SCALING FACTOR FOR , 

,ABSCISSA DIVISIONS. 
250 AD=ABS(A-Al)*256/R 
260 AA=A:BA=B:CA=C 
270 CF=(Bl-Al)/3l:REM SCALING FACTOR , 

,FOR X 
280 FOR I=lT032:X(I)=Al+(I-l)*CF 
290 Y(I)=FNA(X(I)) :NEXT:REM STORE, 

,FUNCTION VALUES IN AN ARRAY 
300 GOSUB430 
310 DF=l60/(MAX-MIN) :REM SCALING FACTOR , 

,FOR F(X) ONTO 20*8=160 UNITS. 
320 L=LO:Al=MIN:Bl=MAX:GOSUB53 0 
330 REM NEW INPUT FOR AUTO.SEL ECTION OF , 

,PLOTTING LIMITS SUBROUTI NE . 
340 DW=l60*C/R:REM SCALING FACTOR FOR , 

,ORDINATE DIVISIONS. 
350 OD=ABS(A-Al)*l60/R:REM A,Al, 

,R ARE DIFFERENT FROM THOSE IN , 
,LINE 210 

360 GOSUB970:REM PRINT COORDINATES. 
370 FORI=lT032:Yl=(Y(I)-MIN)*DF 
380 Y%=Yl/8:V%=Yl-8*Y%+1 
390 PRINT"h~~~~~~";D$;LEFT$(X$,I ) ;LEFT$( 

,y$,Y%);MID$(V$,V%,l);:NEXT: 
,REM PLOT. 

400 GETZ$:IFZ$=""THEN400 
410 IFZ$="F"THENPRINT"fi":LIST120 
420 PRINT"fi":GOT0140 
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Micro Computer Industries, Ltd 

1520 EAST MULBERRY, SUITE 170 

FT. COLLINS, COLO. 80524 
PHONE 303·221·1955 

CREATE-A-BASE 
This data base management program for CBM or PET 3ZI< 
hand les most business data processing chores with o ne 
program. No computer experience required . just turn it on 
and go! 

EXTREMELY FLEXIBLE FEATURES 
Create records wi th up co Z4 fields of data of your 
choosing . 
file up co 650 records o n each floppy diskette ( 18 00 if you 
own the 8050 Disk Drive). 
Change or add fields at any time. 
Change data disks without dumping operating program . 
Sort or search by any one or two fields . 
Data can be added as $amounts. with right hand 

justification . 
Perform arithmetic operations on fields with $ amounts 
( + . - . • . /). 
Merge files. change or scratch records. ou tput mailing 
labels. 
Completely interactive with Wordrro 3 or 4 • . output form 

letters. mai ling l ists. accounrs receivab le, invoices . 
statements. inventories. even reports on your favor i te 

fishing holes (and have more time to go fishing too). 
Start the new year off right with Create -A-Base. 
You ' ll pat yourse l f on the back for months. 

Create-A -Base runs on CBM 803Z or ZOO I 3ZI< machines. 
Available on d isk only: l ist price SZ00.00. 
for 803Z . 4040 or BOSO disk d r ives (Relative Records) 

$360 

"Word Pro is a registered trademark of Professional 
Software Inc. 

INVENTORY CONTROL 
Disk based for CBM or PET 3ZI< 

Inventory 
Point of Sale 
Accounts Receivable 

Inventory a minimum of ZOOO items per diskette (a lot 
more with the 80 50 Disk Drive.) 

Complete records of merchandise purchased and sold . 
Update files and supply cost values of stocked items. 

Update cash and credit sales. write invoices . remove sales 

from inventory and keep running total of sales tax . 

Cash sales and credi t sales. 

Maintain a complete record of items charged. payments on 
account . print bills . sore f i les and pr int out summary 
reports. 

Lise price is only $ZOO.OO. 

WORDCHECK 
WordCheck is the secretary's l i fesaver! 

Our newest and al ready one of our fastest selling 
p rograms. 

This program interacts with WordPro 3 or 4 • . Run your 
letters and documents through WordChecl< it checks EVERY 

SINGLE WORD for spelling or typographical errors. 

WordChecl< contains a spelling l ist of most commonly used 
words. Any words that do no t match this list wi ll show up 
o n your screen . If these flagged words are all right pass 
them by with the pressing of a single l<ey or 
AUTOMATICALLY add them to the spe lling l ist without 
having co retype chem. 

WordCheck is ideal for doctors . lawyers and anyone else 
doing technical writing . WordCheck is so simple co learn to 
use your secretary can be worl< ing w ith it in a matter of 
m inutes. 

You~ worries are over! No more scrambling for the 
d ict ionary when you have co write " fluorescent ". 
" nucleotide " or " receive ". WordChecl< does the worl< for 
you quicl<ly. thorough ly and accurately . 

Available for CBM and PET 3ZI< • • machines with dual disl< 
drives. List pr ice is only $200 .00. 

• Word Pro is a registered crademarl< of Professiona l 
Software inc. 
• • CBM and PET are registered trademarl<s of Commodore 
Business Machines. 

PET-TERM 
ONLINE TERMINAL SOFTWARE FOR 
THE 8010 OR TNW MODEM 
Machine language routines for speedy performance. 

Al l necessary screen and keyboard character conversions. 
Control key and special l<ey functions . 

Terminal to Disl< Storage. 

Sequent ial or Program f i le transm ission capability. 

Return to BASIC at w ill . 
Operate Half or full Duplex . 

EXTRAS 
Support programs. such as a 
SEQ FILE RE AD/ EDIT/ PRINTER which allows you and your 
customers to read. edit and printout those data fi les you 
w ill be receiving from the SOURCE and other such data 

bases. Also provided is a SEQ/PROG DECODER which allows 
decod ing of operating programs which have been 
transmitted via the 80 I 0 MODEM. 

Th is program and complete operating documentation lists 
for only $39.95 . 
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430 MAX=Y(l) :MIN=Y(l) :REM FIND LIMITS , 
,OF F(X) FOR SCALING 

440 FOR I=2T032:IFY(I)>MAXTHENMAX=Y(I): 
,GOT0460 

450 IFMIN>Y(I)THENMIN=Y(I) 
460 NEXT:RETURN 
470 REM LINES 530-910 ARE THE AUTOMATIC , 

,PLOT LIMIT SELECTION PROGRAM WHICH 
480 REM USES: Al,Bl=RAW LOW,HIGH LIMITS 
490 REM -A~·-L;NUMBER OF DIVISIONS/AXIS 
500 REM AND RETURNS: 
510 REM A,B=ROUNDED LOW,HIGH LIMITS , 

,WHICH ARE >=Al,Bl, AND 
520 REM C=(ROUND) INCREMENT BETWEEN , 

,DIVISIONS 
530 M=l2 
540 FORI=lT012:READS(I) :NEXT 
550 DATAl,l.5,2,2.5,3,4,5,6,7,8,9,l0 
560 RESTORE 
570 A2=Al:B2=Bl:R=B2-A2 
580 C2=ABS(R/L):P=LOG(C2)/LOG(l0) 
590 IFP>0THEN610 
600 P=P-1 
610 N=SGN(P)*INT(ABS(P)) 
620 F=C2/10AN 
630 FORJ=lTOM 
640 IFF>S(J)THEN660 
650 C=S(J)*(l0AN):K=J:GOT0710 
660 NEXTJ 
670 PRINT"ABORT--MOST PROBABLE CASE IS , 

,AN ERROR 
680 PRINT 8 IN THE TABLE OF STANDARD , 

,INCREMENT MANTISSAS 
690 STOP 
700 K=K+l:C=S(K)*(l0AN) 
710 I=A2/C 
720 I=SGN(I)*INT(ABS(I)) :T=I:A=T*C 
730 D=ABS ( ( A-A2) /R) 
740 IFA2<0THEN800 
750 IFR>0THEN840 
760 IFD<=.0001THEN780 
770 A=A+C 
780 C=-C 
790 GOT0840 
800 IFR>0THEN820 
810 C=-C:GOT0840 
820 IFD<=.0001THEN840 
830 A=A-C 
840 T2=A+(C*L) 
850 IFR<0THEN900 
860 IFT2>B2THEN910 
870 IFABS((B2-T2)/R)<=.0001THEN910 
880 IFK<MTHEN700 
890 N=N+l:GOT0620 
900 IFT2>B2THEN870 
910 B=T2:RETURN 
920 REM LINES 970-1160 PRINT THE , 

,LABELED COORDINATES, USING L AND , 
,THE 

930 REM QUANTITIES A,B,C RETURNED BY 
940 REM THE PREVIOUS SUBROUTINE. THESE , 

,WERE OBTAINED TWICE AND THOSE FOR , 
,THE 

950 REM ABSCISSA ARE THEREFORE STORED , 
,AND SUPPLIED BY THE MAIN PROGRAM 

960 REM(LINES 70-420)AS LA,CA,ETC ••• 
970 PRINT"fi";:FORI=lT020:PRINTTAB(7)"~": 

,NEXT 
980 PRINT"httt";TAB(4)"Y";D$;LEFT$(X$, 

,18); "X" 

990 FORI=0TOL-l 
1000 YW=I*DW-OD:YW%=YW/8:W%=YW- 8* YW%+1 
1010 IFYW%<0THEN1050 
1020 IFA+C*I>=A2ANDA+C*I<=B2THEN1040 
1030 IFA+C*I>B2THEN1060 
1040 PRINT"h";D$;LEFT$(Y$,YW%);TAB(0)A+C 

,*I;TAB(7)MID$(V$,W%,l) 

1050 NEXT 

1060 PRINT"h~~~~~~~";D$;:FORI=lT032: 


,PRINT"~"; : NEXT 
1070 FORI=0TOLA-l 
1080 XU=I*DU-AD:XU%=XU/8:U%=XU- 8* XU% +1 
1090 IFXU% <0THEN1150 
1100 IFAA+CA* I >=AXANDAA+CA*I <=BXTH EN1120 
1110 IFAA+CA* I >BXTHEN1160 
1120 PRINT"h~~~~~~~";D$;:IFI>0THENPRINT" 

,-E" i 
1130 PRINTLEFT$(X$,XU%);MID$(U$,U%,l); 
1140 IFAA+CA*I>=AXANDPOS ( 0) <38THENPRINT" 

,tt~·H "AA+CA*I; 

1150 NEXTI 

1160 RETURN 


READY. 

CBM/ PET Computers & Such! 
F'c,11ur ~s for Mar / Apr 81: 

R~ cond 1 It oned SF.1.ECTR !Cs 
ti" carriage $ 1.1.9 
15'' carr i age ~ 5l9 
15" cor r,h / d,PET 1/r $1295 

Micro So ftware Sy slcms 
111 l lb oard f or 803 2 S 39 
Bl I !boa rd r or 20 I S 19 

Cursor Ma gazine (on 11.1pc. 
sµcc i fy I SbUC!'!J. Wr 11 t' 

f o r ca talog l 10/$1.1. .95 
Cab le. PET-IF.EE S 37 
Cable, IEEE-IEEE ~ &7 
Modem+ terminal so ftwdrcS 279 
NEC Sp 1nwri I er #5530 $ 2695 
Xymcc 1ypcwr1tcr / pr1n1cr S21.9q 
Cen tron1c s 737. Pi-:T 1/f S 89 9 
Ep son MJC - 80 , PF.T 1/f S 599 

CALL FOR CU RR ENT 
rR ICES ON COM / PET 

f:QU I l'M f NT 
Wato.1nc1bc­ MIPLOT SI Ill) 
Un c r.1shcr ( r or new 200 1 ) S 15 
Free casse tt e drive with 16/3 2k COM 

CONNECT PET /C BM TO PR INT ER: Simply pluf:t i nt o th e interfa ce 
and use your PET/CBM compu ter .,.. ith popu lar "stondar<l" 
printers, or add a video monl 1o r r o r <1 second di s p la y . Al I 
interfa c e s arc a so;;e mhlt..'d, I .. 1ed, nnd ._.nrnntc cd. No !to r1 .... f1rc 
1 :. r<" ' I U i r r d. 

TU - 6 5C Use NEC , Crn1ron1c<; , Xymc c , o r other 1 ndu ~ 1 ry 
st andard parnll<"l print er!>. Work s with di s k, o th e r I F.Ef. 
devices attached. S1 29 .95 

TU -651 ! Use RS-23 2 (s rr11.1l } printer s . like Heat hk i t H- ll. 
JOO to l800 baud (vlr,1sc sp eedy ratr desired). 
Includes power pack. S79 . 95 

TU-PVE Connect your Vi deo Monitor t o PET /CBM fo r !tCCond 
di s play . Our un1qu<." con tt1cl cx t cn&lon5 IC' i1Yf'" 1he u~cr 
porl ava1lablc r o r conncc t1 o n o ( o ther ncc r ~so r1e s. 
S39.95 (NOT for 80i 6/J21 

ESCON Inte rfa ce~: 
SF. l.ECTR IC t o rET /CU M S6& 
SF. l. ECTRIC to Apple, At ori, TR S-80: Parallel S5&9 
SELECTRI C t o Ap ple. AHtrl, TR S- 80: RS - 232 Serial $5 79 
MTST - 1/0 to Parullel $l2 5 
Cab le s extra. S20 1 0 ~90 . l n stal la 1 Ion SIO O 

VI SA/ YA •'·"Virginia Micro Systems Facl o r y itu lh 
sale "io & r.<- rv1 c c 
MWF 12 - 8, S 9 -J 

144 l S J l' ffl' t \On Dav i~ Hlghu.•iay 

Wood brldgl'. Virg ini a 2 2 191 (70 31 491- 650 2 

http:PET-IF.EE
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Bigeo"'er
slllall package. 
Products for PET/ CBM computers only. 

THIS 4K ROM 
PROGRAMMING. 
DELETE - FIHD 
TRACE - STEP 
SCREEN DUMP ­
AUTO REPEAT 
DISPLAY. MANUAL 
AT HEX $9000. 
AVAILABLE MEMORY, 

PROGRAMMING ABILITY! 


4K ROM 


2K ROM 


BASIC UTILITIES 4.0 

CONTAINS 19 COMMANDS FOR BASIC 
INCLUDED ARE AUTO - RENUMBER -
- APPEND <TAPE) - DUMP - HELP -

- OFF - REV. PRINT - D.O.S. 
ENHANCED SCREEN DUMP - RE/NE~l -

- APPEND <DISK> - REV.SCREEN -
INCLUDED. THIS ROM IS LOCATED 

THESE PROGRAMS DO NOT LmlER USER 
& WILL GREATLY Et~HANCE YOUR 

IS ••••.....•••..•.....••.• $79.95 + S2 S&H 

W/FIRST 10 COMMANDS IS ..•. $39.95 + $2 S&H 

PLEASE SPECIFY WHICH ROM SET YOU HAVE. 
I/I SA 1------ir:===========M 

OR SEND $1. 00 , COMP' ETITIVE 

MACHINE LANGUAGE UTILITY-PAC 1. 2R 

ROM BASED FIRMWARE INCLUDES 43 COMMANDS TO 
ENHANCE USE OF YOUR COMPUTER INCLUD I t~G DOS ! 
INCLUDES ASSEMBLER, DISSASSEMBLER , HUHT MEMORY ,
QUI CK TRACE, COMPARE MEMORY , TRANSFER MEMOR'T' , 
RELOCATQR , WALK CODE, INTEGRATE MEMORY , VIDEO 
SCREEN DUMP TO PRINTER IN STANDARD OR Et~HAl~CED 
FORM, FILL MEMORY, FAST TYPE CODE ENTRY, HEX TO 
DECIMAL AND ASCII CONVERSIONS & VISE VERSA! 
MOST FUNCTIONS TO SCREEN OR PRINTER. MAKES 
HANDLING AND UNDERSTANDIHO OF MACHINE CODE 
PROGRAMMING EASIER. ALSO rnCLUDED ARE THESE 
PROGRAMS ACCESSIBLE FROM BASIC. REV. PRINT ­
DOS - SCREEI~ DUMP - ENHANCED SCREEN DUMP ­
RE/NEW - AUTO REPEAT - DISK APPEND - REV . SCREEN 
- DISPLAY. AVAILABLE FOR 3.0 ROMS AT LOCATION 
HEX $A000, FOR 4.0 ROMS AT HEX $9000 OR HEX 
$A000. SPECIFY. MANUAL INCLUDED. WE ACCEPTAND MASTER-CHARGE. ORDER FOR 30 DAY FREE TRIAL. 
DOES NOT LOWER USER MEMORY. A MUST FOR NEW 
ADVANCED PROGRAMMERS ALIKE! GET CATALOG 

4K ROM FOR 3.0 C$A000) ........... $79.95 + $2 S&H & $5 . 00 OFF 
OF THE NEXT 

4K ROM FOR 4.0 ($A000>0R<$9000) .. $79.95 + $2 S&H PURCH ASE !!! 
SOFTWARE 

21650 Maple Glen Drive 
Edwardsburg, MI 49112 

PET/CBM* IEEE-488 TO PARALLEL PRINTERS 

THE P.I.E.-C rs COMPATIBLE WITH
p p

Centronics, NEC " Spinwriter" , Escon Products, AJ-841, 


IDS "Paper Tigers" , Anadex, "MI PLOT" by Watanabe, etc. 


* * * * * * * * * * * * 

Fully assembled and attractively enclosed. Connected 


with, and powered by, the printer using the 6' data
I I 

cable. Independently addressable as Device# 4 to 30. 


IEEE-488 Bus Extension for floppy disks, etc. Switch 


selectable PET-TO-ASCII code conversion. No software 


drivers required Uses BASIC 488 commands instead. 


* * * * * * * * * * * * 

ORDER TODAY -- ONLY $119.95 (+$5 S&H) ( Md. Res. +TAX) 


Specify printer model plus PET model and ROM level 


E E 

LEMDATA PRODUCTS (301) 730-3257 

P.O. Box 1080, COLUMBIA, Mo. 21044 
*PET/CBM are trademarks of Commodore Business Machinesc c 
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ROM 
Expansion 
For The 
Commodore 
PET 
F. Arthur Cochrane 
E. I. du Pont de Nemours & Co. , Inc. 
Savannah River Laboratory 
Aiken, SC 29808 
This paper was prepared in co1111cc/ion with work under Contract 
No . DE-AC09-76SROOOOJ with the U.S. Depart111e11t of 
Energy. 

Summary 
The Commodore PET is a low-cost personal com­
puter housed in a self-contained unit complete with 
keyboard and a vid o display s reen. The PET is 
portable and can sit on a desk or tabletop and 
operates on normal household current. The PET is 
simply plugged in and turned on to activate its 
BASIC interpreter. The BASIC interpreter i a com­
puter program that is permanently built into every 
PET. In contrast, a program loaded from a tap 
disk , or the keyboard is placed into Read/Write 
memory (RAM) and i lost when the PET is turned 
off. 

The PET has three empty ockets for expansion 
read-only memory unit (ROMs) which have 
memory addresses 36864 ($9000) through 49151 
($BFFF). A method for using single-supply, erasable, 
programmable read-only memories (EPROMs) with 
the Commodore PET microcomputer has been 
develop d. These EPROMs will allow the develop­
ment of special-purpose firmware for the PET that 
does not have to be reloaded each time the PET is 
turned on and will permit an inexperienced operator 
lo us the PET. 

Current Firmware For The Pet 
There are several ROMs available for the PET: 

1. Commodore's WordPro-2 is a 4K ROM for 
addre ses $BOOO-$BFFF. 
2. Commodores WordPro-3 i a 4K ROM for 
addresses $AOOO-$AFFF. 
.3. The BASIC Programmer's Toolkit™ is a 2K 

ROM for addresse $BOOO-$B7FF. 
4. The Database Management Sy t m (United 
Software of America, ew York, . Y.) is a 2K 
ROM for addresses $AOOO-$A?FF. 
5. The K yed Random Ace ss M ethod (KRA I 
1.0; Unit d Softwar of America) is a 2K ROM 
for addresses $A800-$AFFF . 
6. The Monjana/1 CBMn.1 Monitor (Elcomp 
Publishing, Inc., Chino Calif.) is a n w 2K 
monitor ROM which is add ressed fo r 
$9000-$97FF. 
7. The JinsamT\l database is a 2K ROM for 
$9000-$97FF. 

The SpacemakerT 1 allows two ROMs to be plugged 
in at the same time ; a single-pole switch sci ts one 
or the other of th ROMs. The Databa c Manage­
ment and KRAM 1.0 ROMs can thus b put on a 
Spacemaker. Better yet, a small wirewrap board 
could be built with three 24-p in ockets wir d in 
parallel: the first socket for a ribbon cab! input ; the 
·econd, for the Database ROM ; and th th ird socket 
for the KRAM ROM . A Spacemaker could then be 
u ed with these two ROMs and with another ROM 
such as the WordPro-3 ROM. 

Use Of Eproms 
The three empty sockets for ROM expansion are 4K 
sockets connected as shown in Figure l . 

There are three EPROMs the lnteln1 2716 
(2K Figure 2), th Tin 1 25 16 (2K, Figur 2), and 

2716 

A1 

A5 

As 
A4 

A3 
A2 

Al 
Ao 

oo 
01 

02 
GND 

Vee 
AS 

Ag 

Vpp 

OE 

A10 
CE 
07 

05 

05 
04 

03 

PIN NAMES 

Ao-A10 ADDRESSES 
CE/PGM CHIP ENABLE/PROGRAM 

OE OUTPUT ENABLE 
Oo-01 OUTPUTS 

FIGURE 2. Pin Configuration and Pin Names 
of the Intel 2716 2K EPROM 
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FIGURE 1. Schematic Diagram of PET ROM 
Modification 
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FIGURE 3. 	Block Diagram of the TI 2532 

EPROM 


the TITM 2532 (4K, Figure 3), which can be plugged 
into the PET sockets with no problems. The 2K 
EPROMs are enabled for the lower 2K of the 4K 
socket address because Address Bit 11 acts as a chip 
select . However, these EPROMs can t be used with 
the Spacemaker because it uses Socket Pin 21, a 
high-enable chip select on 2K and 4K ROMs, to 
select one of its two sockets. 

We have developed circu itry to overcome these 
difficulties and allow combinations of EPROMs with 
the Spacemaker. The circuits described provide a full 
12K of expansion ROM space. 

Intel also makes the 2732 EPROM 4K (Figure 
4) wh ich can't be used directly with either the PET 
or Spacemaker; however, with the switch of a wire 
and an inverter , the 2732 EPROM can be used with 
both the PET and Spacemaker. To use the 2732 
EPROM , connect from Socket Pin 18 to Socket Pin 
21 of the 2732, which connects All. Then go from 
Socket Pin 21 through an inverter to Socket Pin 18 of 
the 2732, which allows use with the Spacemaker. See 
Figure 5 for a schematic diagram. 

2716 	 2732 

Vee 
AS 

A9 
VPP 
DE 

A 

07 

0 6 

05 
04 
03 	

Vee 
ASA6 
A9 

A4 
A5 

A11 

A) 

A2 
Al 
AQ 07 

Oo 06 
o, 05 

02 04 

03GND 

F IGURE 4. 	 Block Diagram of the Intel 2732 
EPROM 

A7 

A6 2 

A5 3 

A4 4 

A3 5 

A2 6 

Al 7 

AO B 

Ql 9 
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03 11 

vss 12 

24 vcc 

23 AB 

22 A9 

21 VPP 

20 PO/PGM 

19 AlO 

lB All 

l7 QB 

16 07 

15 06 

14 05 

13 04 

The TI 2532 eprom can be used with the 
Spacemaker by connect ing Socket Pin 20 th rough an 
inverte r to a NAND gate, connect ing Socket Pin 21 
to the same NAND gate, and finall y, the output of 
the AND gate to Socket Pin 20 of the TI 2352. 
Also ocket Pin 21 (Vpp) of the TI 2532 must be 
connect d to a 5-volt supply (Socket Pin 24) . See 
Figure 6 for a schematic diagram . 

The 2716 and 2516 2K EPROMs can' t be used 
directly with the Spacemak r, so a small board has to 

SOCKET 

21 .....C...E_--1[> CE 18 


18 All 	 All 21 

FIGURE 5 . 	Schematic Diagram of the Intel 
2732 EPROM 

SOCKET 

20~ 
PD 20 

21 g:-=-----1~_) 
FIGURE 6. 	 Schematic Diagram of the TI 2532 

EPROM 

be built that includes enough decoding to allow on 
2K EPROM for the lower 2K of the 4K available 
from the socket, and another 2K EPROM for the 
upper 2K addres space. A three-to-eight decoder is 
used by Decoding Pin 21 (the high ch ip s lect from 
the Spacemaker), Pin 20 (the low chip select from the 
PET) , and Pin 18 (Address Bit 11). Pins 18 and 20 
of the EPROMs are connected together (as both are 
ch ip sel cts) and are connected to the decoder output 
as given in Table 1. Figure 7 shows a PC board with 
(from left to right) the ribbon cable input , the BASIC 
Programmer's Toolkit , a 2716 ROM, and the 3-to-8 
decoder. 

Table 1 Truth Table for Decoder 
C B A 

(21) (20) 	 (18) 

0 0 0 

0 0 1 

0 1 0 

0 1 1 


0 0 Select lower 2K 2716 
0 1 Select upper 2K 2716 
1 0 

1 

C (21) is Lh · high chip elec1 from th e Spa ema ker . 
B (20) is the low chip selec1 from th • PET. 
A (18) is Address Bit 11 from 1he PET. 



...,~~~~~ FLOPPY DISK FOR 
Introductory Special '~a 

~Q announcing $595.00 
Controller Board, DOS,( ~~~ISK II) 
40T Disk Drive & Cable. 

Pedisk 11 is a sma ll floppy d isk control ler board that plugs into a ROM socket in your computer. The board contains all the logic required for a disk 
system as well as space for ROM. It is used with standard 5Y." or 8" disk dr ive / power supply housings to form a fast, reliable and inexpensive mass 
storage system. The CRS/PDOS software package provides si mple yet sophisticated file handl ing . The extended command set can be executed 
directly or from a program: LOAD, RUN, SAVE, OPEN, CLOSE, INPUT and PRINT. 

FAST - loads programs at least 3 times faster than 2040. It is the RELIABLE - single chip disk controller using IBM 3740 recording 
fastest disk available for PET . format gives maximum timing margins - super reliability . 

COMPATIBLE - reak d iskettes from other systems - 6502PDS, 
SOPHISTICATED - The CRS/DOS op system provides advanced file AIM, SYM, and even RADIO SHACK (special software) . IBM 3740 
handl ing, indexed-sequential, but very easy to use . soft sector single dens ity. 

PEDISK II CONTROLLER BOARD $229.00 MPI B51 DISK DRIVE (40 track) $269.00 
CRS/PDOS 11 DOS PACK .. $ 75.00 DISK CABLE (2 drive) ..... . $ 35.00 
40T DISK DRIVE-HOUSING $395.00 5'A" DISKETTES (box of 10) .. $ 29.95 
PEDISK 11 MANUAL $ 10.00 PEDISK II DIAGNOSTIC ROM . $ 29.95 

NEED MORE ROM ROOM? meet SPACEMAKER II 
Switch between one of four ROMS · software controllable. 

Mix and match - ROMS, PROMS and EPROMS: 2332, 2732, 2532, 2716, etc. 

Vertical mount, put several Spacemakers in adjacent sockets. 


SPACEMAKER II $39.00 ROMDRIVER $39.00 

Spacemaker 11 is a small p.c . board containing four ROM sockets. It ROM DR IVER is an accessory -parallel output port used to control 
plugs vertica lly into any ROM socket in a new PET. The user can Spacemaker ROM select ion without using the User Port of the PET. 
switch between any of the four ROMS manually or under software The small p .c . board plugs insi de the PET and is connected to 
control using ROMDRIVER or USER 1/0. Spacemakers with jumper cables. 

ROM 1/0 $9.95 USER 1/0 .... . . . .... ..... .... . . $12.95 
ROM 1/0 is a special utility control software package for ROM­ USER 1/0 allows software control of Spacemaker util izing the PET 
DRIVER owners allowing software controlled switch ing of ROMS. Use r 1/0 port . A connector with specially designed jumpers and the 
The package includes menu-driven selection of ROMS and an "editor" diskette with control software "SPACECTL" is provided . Available 
to add or delete entries - complete control directly from your on Commodore or PEDISK diskette . 
keyboard. Available on Commodore or PE DISK diskette. 

( full FORTH+ ) 
FULL FEATURE "FORTH" FOR 6502 SYSTEMS 

INTERPRETER - can be executed directly in an interpretive mode STRING HANDLING - variable length constants and variables are 
to speed testing and debugging . allowed . Processes compare , move, concatenate and sub·str ing words . 

CROSS-COMPILER - words can be individually compiled and tested, FLOATING POINT - process 5 or 9 digit integer and float ing point 
the entire program can also be cross-compiled for maximum efficiency. numbers for arithmetic operat ions. 

COND . ASSEMBLER - Machine language modules can be intermixed SCREEN EDITOR - contains a un ique full cursor vis ible screen 
and conditionally assembled to full FORTH . editor. 

SPECIFY PEDISK, 6502PDS, COMMODORE 2040 DISK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $65.00 

(...._s_so_2_P_D_S_~l ! 6502 PROFESSIONAL DEVELOPMENT SYSTEM 

6502PDS: MINI ...... .. .. . ..... ... ........ .. .... ... ........ . $2695.00 

The 6502 PDS is a versatile multi-card microcomputer designed and programmed for professional engineering and program development work, 
scientific computing, and general processing . This system provides the maximum in capabil ity at the lowest possible cost by utilizing the industries 
must widely used computer bus - the S100. With a choice of over 500 peripherals including telephone interface, speech synthesizers, vocoders, and 
even associate memory , the potential end use is unl imi ted . The 6502 PDS is housed in a sturdy S100 mainfrain containing the 6502 MPU, Multip le 
1/0 Card, RAM , and Disk Controller Board . Th is leaves room for future expansion . The system can be connected to any RS232 terminal or used 
with the optional internal Video Board . 

FOR INFORMATION, SEE YOUR DEALER OR: 

(MICROTECHJ 
P.O. BOX 102 • LANGHORNE. PA 19047 • (215) 757-0284 

•PET IS A REGISTERED TRADEMARK OF COMMODORE. 
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Addltlonal Space Available 
The PET has four ROMs (three 4K ROMs and one 
2K ROM) for its 14K operating system . The 2K 
ROM is addressed from $EOOO to $E7FF. The PET 
uses $E800 to $E8FF for the keyboard scan chip 
(6520) , the IEEE interface (6520), and the USER 
PORT (6522) chips. 

The address space $E900 to $EFFF is not used 
and is available for expansion. It can be used with a 
modifica tion of the method for 2K EPROMs and a 
2716 EPROM . The method is the same as that 
described above, except tha t the 27 16 EPROM is not 
enabled for the first 256-bytes of its address space. 
This can be done with the 3-to-8 decoder enabling 
one of the chip selects and Addr ss Lines 8, 9, and 
10 throu gh a three- input NOR gate. T hi s enables the 
other chip select. Using the NOR gate will disable 
the EPROM for the first 256 bytes of the 2K range 
(Figure 8). 

SOCKET FIGURE 8. 	 Schematic Diagram of the $E900 
Address Space 

AS23 
A9 CE22 18 PROM
Al C2716)19 

OUTPUT FROM 

3- 8 DECODER DE 

-----------...-...-- 20 	PROM 

(2716) 

FIGURE 9. 
Interior of the 
Commodore PET 

Figure 9 shows the inside of a PET with two 
Spacemakers (the vertical boards in the $AOOO and 
$BOOO ROM socket, and a PC board modified to use 
$ E900-$ EFFF. 

All the boards mention ed in this articl are co n­
nected to the PET or Spacemaker socket with a 
24- pin dip socket to dip socket ribbon cable . The 
extra circuitry is powered from Pin 24 (5 V) and 
from Pin 12 (ground). 

Conclusions 
We have program med an EPROM which includes 
the PET disk opera ting system (DOS), the support 
program (the WEDGE) , a screen print routine, an 
expansion for the machine language monitor, and a 
routine for repeat keys for the PET . This EPROM is 
enabled into the system with one SYS command . 
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"This module 
is much more 
powerful than 
you can 
imagine." 
Robert Baker, 

February, '81 KILOBAUD 


With WORDPROPACK, 

JINSAM's WORDPRO 

interface, you obtain 

the ultimate " state of 

the art" business tool. 

And , WORDPROPACK 

is just one of seven ac­

cessory modules and 

systems available with 

JINSAM Data Manager. 


JINSAM is Commodore 

approved. JI NSAM is 

available for all Com­

modore 32K microcom­

puters. 


FIGURE 7. PC Board layout 
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INVOICING PROGRAM FOR 

PET/ CBM ® SYSTEMS 


• No special forms required. 
• Available on Cassette or Disk 
• Works with old or new ROMS. 
• Requ i res only 16KB of memory. 
• Requ ires CBM 2022 or 2023 Printer 

Limited Time Introductory Price - $50.00 
To order send check or money order fo r $50.00 to: 
OFFICE WORK LTD, 2523 Harley Drive, Greens­
boro , North Carolina 27406. 

Also ask for our Supplies Booklet ! 

North Carolina Residents add 4% Sales Tax 

Send only $15 for your 
own 84K 5 program 

demonstration system 
or 

SEE YOUR NEAREST 

COMMODORE DEALER 


FOR A DEMONSTRATION 


JINI MICRO· 

SYSTEMS, INC. 

P.O. Box 274 • Riverdale, N.Y. 10463 


PHONE: (212) 796-6200 
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Working With 
Basic 4.0 
Jim Butterfield, Toronto 
Machine Language Monitor 
If you want to get printed output from the Machine 
Language Monitor in Basic 4.0, you'll have to call 
the monitor with SYS 54386. 

Open your printer first, or course, with OPEN 
4,4 and set the output with CMD4 - then give the 
SYS call. You can't give the usual SYS 1024 or SYS 
4 commands: these get to the MLM by means of a 
Break command, and on the 4.0 system, a break 
cancels the CMD. 

There's a good reason for this. The BRK 
(Break) instruction is normally used for debugging: it 
stops a program in mid-execution and allows you to 
examine registers and memory, and to make changes 
if you wish. If your program under test mistakenly 
set the CMD value to something unwanted, you'd 
lose control unless the BRK set it back. So ... the 
Break action resets output to the screen. 

When you want printed output from the MLM, 
however, you want to enter it without resetting the 
output. Use the call above, which enters the monitor 
directly and skips the reset part. 

For normal output to the screen, the usual SYS 
4 will still do the job nicely. 

DOS Commands 
It 's nice to be able to say things like SCRATCH 
"WORKFILE", either as a direct statement or in a 
program. At first glance, however, it seems that 
variables won 't work : you can't say SCRATCH X$, 
where X$ defines the file name. Similarly, you can 
designate drive zero within a command as DO or 
drive one as Dl, but you can't use DN to designate 
drive N, where N is a variable of value 1 or 0. 

It all becomes easy when you learn the syntax. 
Just put the variable name in parentheses and it all 
works. So you can say, SCRATCH (X$), D(N) and 
you'll remove the file whose name is defined in X$ 
from the drive whose number is defined by N. This 
kind of syntax applies generally to the DOS 
commands. 

IEEE·488 Timeout 

Most of us will never meet a timeout on the GPIB; it 
only happens when certain slow devices are fitted . If 
you do have such a device and you get a timeout, the 
only solution was to go back and keep trying until 
the device becomes ready. 

On Basic 4.0, you're allowed to defeat the 
timeout feature if you wish and tell the PET to wait 
forever. You do this by setting location 1020 (hex­
adecimal 03FC) to a negative value: POKE 1020, 
255 will do the trick nicely in Basic. Reset the loca­
tion to zero when you want to restore normal 
timeout action. 
© C.Qpy11gltt I !J8 / Jim /Juttrifitld 

Money Back Guuantee 

:!:= 
Oe1ler lnqulrltt Welcome 

New 248-page book includes all the former TIS workbooks 
except "PET Graph ics." Provides in formation for both ROM s and 
a comprehensive Index. Only $14.95. 

Also from TIS 

WB·J PET Graphocs S• 95 

So ftware products on casselle 01 floppy disk with complete '"struct1on 
manual Each S2• 95 (cassette). S29 95 (diskette) 

SW- 1 MAIL B mai ling lis t system 
SW·2 CHECKBOOK record 
SW·J ACCOUNTS keep lrack o f who owes you how much 
SW-4 MEOIT create and maintain date tiles 
SW·S CALENDAR appoin1men1s. me lo ngs al ·a·glance 

TIS 
P.O. Box 921 , Dept. C Add S2 (SS fore ign orders) 

Los Alamos, NM 87544 shipping and handling 

P( T and CBM are 1tadernar1's o r CommocJore Business Machines 

Programs for Commodore's PET® 
Present this ad from COMPUTE! and receive ~2 off your purchase 

price . Valid oc your local dealer or when ordered direct. 

• PROFESSIONAL TOOLS 
• Ousiness Researcher ...... . ... .. .. . .. . . . (16k) S50 

• RNAVJ Novigocor ..... .. . ..... C16k) S30 C8k) S25 

• Education Pock (High School) . .. . ....... .. .. ... . S 15 


• DISK DOWLING SYSTEM 
• Leoguebowl-24 ................ .. (Disk J2k) S 145 

• Archivebowl. ...... .... ... .. . .. . (for above) S40 
• Leoguebowl· 12 ..... .. . .. ..... . .. (Coss. 16k) S40 

• Tournomembowl .......•... . .•... (Coss. 8k) S30 


• HOME & OFFICE 
• Deluxe Address (16klS40 • Inventory . . ... . .. S20 
• Home Address .... . S25 • Shopper ..... .. . S20 
• Grocery Mort . ...... S 15 • Dinner's On! .... . . S 15 

• GAMES & SIMULATIONS 
• Mansion! . . . . . . . . . S 15 • Fur Trapper ...... S15 
•Museum! ...... . .. S15 • High 5eos . .. .. . . S 15 
• Pentagon! ...... .. S 15 

Send for free catalog! 

~fHAR~J. o~x· 2~1~1LEYLP' Livermore, CA 94550 
(415) 455-9139 

Dealers, Lenerheod Inquiries lnvl!ed. Photocopies of 1his ad ore NOT volid coupons. One 
coupon per purchase. This coupon may be redeemed for face value plu915' for hondlong 
If •t wo.s rece1Ved from ~tomer upon purchole of one of the above programs. Offer void 
where re.scncted by low 
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..--soF-TEc-~ 

ANNOUNCES IT'S NEW 


REAL ESTATE 

SOFTWARE 


s 
The ultimate in User Flexibility! 

Control in sensitivity analysis, Financing u Terms (Any Combination), Investor 

p Orientation. Use your own identifiers for 
income and expense categories, 

R 
property titles, addresses, etc. Measure 
before and after-tax benefits, both for 
Future and Present Value Estimates. 
For any property . 

• Required PET/CBM 32K (specify Disk or Cassette, 
with or w ithout printer)A NOW: $49.95(Add4%in Georgia) 

N (APPLE Version Coming May 19B1 ! !) 

ORDER NOW 

OTHER SOFTWARE AVAILABLE: 
Real Estate: Subdivision Analysis 

FHA 221·d(4) Analys is 
ELLWOOD Tables 

Other: Retai l/Banki ng Market 
Share Ana lysis 
Merchandise Line Purchasing 
Power Analysis for Geo­
graphical Area 
Demographical Data any Area 

ORDER NOW!! 

.. $49.95 

. $19.95 
.. $14.95 

.. $149.95 

-(Call) 
· (Call) 

SOF-TEC • 1043 First Ave., Columbus, Ga 31901 
(404) 327-1221 

Every PET 
TM 

Needs a Friend. 


CURSOR is the best friend your Commodore PET will ever 
have. Since July, 1978 we have published 150 of the most 
user-friendly programs for the PET available anywhere . 
When we write or edit a program, we spend lots of time 
fussing about how it will treat you. We pay attention to lots 
of little things that help make using a computer a pleasure 
instead of a pain . 

Naturally, CURSOR programs are technically excellent. 
Each program that we purchase is extensively edited or re­
written by a professional programmer. But imagination is 
just as important as being user-friendly and technically 
good! We delight in bringing you off-beat, unusual 
programs that " show off" the abilities of your PET or CBM. 

CURSOR is user-friendly, technically great and full of 
imaginative programs. And every issue of CURSOR is still 
available! We continue to upgrade previously published 
programs so that they'll work on the three varieties of 
Commodore ROM 's (Old, New, and 4.0) . New issues also 
work on the 80 column CBM. 

For only $4.95 you can buy a sample issue and judge for 
yourself. Or send $27 for a six- issue subscription. Each 
CURSOR comes to you as a C-30 cassette with five 
programs and a graph ic Front Cover, ready to LOAD and 
RUN on your PET. 

Who knows? After your PET meets CURSOR, things may 
never be the same! 

Published By : 

THECODE 
Oiitributed by: WORKSAUOIOGENIC Ltd . 
P. 0 . Box 88 
Reading, Be rkshire 

Box 550
SYSTEMS FORMULATE Corp. 
Shin· Makicho Bldg. , Hl-17 Goleta, CA 93116 
Yaesu . Chuo-Ku, Tokyo 103 805-683-1585 
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Review: 


Papermate 
Wordprocessor 

Poul W. Sparks 
Alexandria, Va. 
This is a review of PAPERMATE, developed by 
Michael Riley and sold by A B Computers for $29.95. 
(115 E . Stump Road , Montgomeryville, PA 18936) . 

The main reason that I became interested in this 
software is that I have an BK PET with upgraded 
memory to 32K, both Commodore and Computhink 
disk units and both a Commodore and a non-standard 
printer. With a system like this , other available word 
processors are not as attractive because they cannot be 
used with the entire system and may require extra 
ROM boards to instaJI. However, after I received this 
system I think that even users with a more conven­
tional setup will be interested in using PAPERMATE. 
It ca n be used with old and new ROMs is written in 
BASIC and ML, and can use either a CBM or an 
ASCII printer. It also uses a CBM disk or can be user 
modified to use another disk unit. It has variable line 
spacing within text, variable margins within text, sh ift 
for upper case in either ROM set, all caps look, auto 
repeat for all keys, center text within text, right 
justify, multiple tab control, edit , delete, insert, block 
handling and out of text, header, footer, page 
numbering, scrolling either direction , and most words 
on the screen shift to avoid splitting. And it 's fast. 

Let's review the PAPERMATE commands. First 
of all there are program commands and in-text com­
mands. The program commands are given by exit ing 
the text to a list of one letter entries to perform func­
tions including block handling and disk operations. 
The in-text commands can be added or changed at 
any time and are primarily printer commands such as 
tabs and justification. 

Program Commands: 
SAVE: This command allows a text to be saved on 

disk . It will allow for either CBM disk or tape . 
Other units may be used if programmed by the 
user . 

LOAD: This command allows loading a text from 
disk or tape . 

WRITE: This command puts the user into the mode 
to enter text from the keyboard . The text may be 
edited at all times and the text is a lways available 
unless it is replaced by a LOAD which will put 
another text in memory . In-text commands may 

be added as you go a long. 
PRINT: This command will print out your text on the 

printer of your choice. All in-text commands will 
be translated into printer variables. You have the 
ability to stop the printout at any time and ther 
is a feature to pause the printout at the end of 
each page so that if you are using single sheets 
they may be replaced. 

FORMAT: This feature will cleanup the creen pre­
sentation if you have been inserting or deleting 
a lot of single words or letters in text. 

KEY DEFINITION: This will allow you to change the 
output of one or more keys of your choice to 
whatever you want. The STOP key is already 
predefined to give a ''.'' while in the WRITE 
mode. If you don 't like your keyboard you can 
"change" it. 

COMMAND: This feature allows you to give you r 
CBM disk any command that would be u ed with 
a PRINT#15 (command channel mode) . 

The following commands are all block commands . 
The block is defined in the text by using the bracket 
characters to define the beginning and the end of the 
block. 

TRANSFER: This command will transfer the defined 
block to be inserted at the point that the cursor 
was left (in the margin) befo re going to the pro­
gram command section. 

DELETE: This command will delete all text that is 
included in the block. 

MEMORIZE: This command will allow the user to 
place on disk the defined block of text (to be used 
later). 

APPEND: This command will add any block of text 
to the end of the file presently in memory. This 
block can then be moved anywhere desired using 
the TRANSFER command . 

INSERT: This command will insert blanks equal to 
the size of the defined block and move the text 
down out of the way. It makes space. 

ln·Text Commands: 
MARGIN: The left and right margins may be se t 

and changed at any time . A command is avail­
able to decrease the left margin setting by so 
many spaces . 

LINE CONTROL: Line spacing (double , tr iple, and 
more) can be controlled and changed in text. 
The program will al low for the option to right 
justify. There is a command to center the next 
(number supplied by the user) several lines of 
text. There is also a semi-automat ic mode to use 
hyphens. One of the best features is the ability 
to set up multiple T ABs and to change them 
at will. 
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Professional Business Software 

For The Commodore 32K Microcomputer System 


With 2040 Dual Drive Disk & 2022 Tractor Feed Printer 


General Ledger 

• 	 Holds Up To 300 Accounts 

• 	 Accepts Up To 3000 
Transact ions Per Month. 

• 	 Cash Disbursements Journal. 
Cash Receipts Journal. and 
Petty Cash Journal for 
simplified data entry. 

• 	 Maintains Account Balances 
For Present Month. Present 
Quarter. Present Year . Three 
Previous Quarters. And 
Previous Year 

• 	 Complete Financial Reports 
Inc luding Trial Balance. 
Balance Sheet. Profit & Loss 
Statement. Cash Receipts 
Journal. Cash Disbursements 
Journal. Petty Cash Journal 
and more 

• 	 Accepts Postings From 
Ex ternal Sources Such As 
Accounts Payable. Accounts 
Receivable. Payroll . 
Etc 

Accounts Payable 

• 	 Interactive Data Entry With 
Verified Input And Complete 
Operator Prompting. 

• 	 Automatic Application Of 
Credit And Debit Memos 

• 	 Maintains Complete Purchase 
Records For Up To 200 
Vendors. 

• 	 Invoice File Accepts Up To 
400 Invoices 

• 	 Random Access File 
Organization Allows Fast 
Individual Record Updating. 

• 	 Mult iple Reports Provide A 
Complete Audit Trail 

• 	 Check Printing With Full 
Invoice Detail. 

• 	 Full Invoice Aging 
• 	 Automat ic Post ing To 

General Ledger 

Accounts Receivable 

• 	 Maintains Invoice File For Up 
To 300 Invoices. 

• 	 Accomodates Full Or Partial 
Invoice Payments 

• 	 Customer File Maintains 
Purchase Information For Up 
To 1000 Customers. 

• 	 Allows For Automatic 

Progress Bill ing 


• 	 Provides For Credit And Debit 
Memos As Well As Invoices. 

• 	 Prints Individualized 
Customer Statements 

• 	 Interac tive Data Entry With 
FullOperator Prompt ing 

• 	 Complete Data Input 
Verification And Formating 

• 	 Automatic Posting To 
General Ledger 

Payroll 

• 	 Maintains Monthly, Quarterly. 
And Yearly Cumulative Totals 
For Each Employee. 

• 	 Payrol l Check Printing With 
Full Deduction And Pay Detail. 

• 	 Sixteen Different Reports 
Including W2 And 941 . 

• 	 Interactive Data Entry With 

Easy Correction Of Entry 

Errors 


• 	 Automatic Data Verification. 

• 	 Complete Job Costing Option 
With Cumulat ive Totals And 
Overhead Calculations 

• 	 Random Access File 
Organization For Fast 
Updating Of Individual 
Records. 

• 	 Automatic Posting To 
General Ledger 

Structured a1ound the time tested and rel iability proven 
series of business software systems developed by Osborne 
and Associates. these programs have been designed lo fill 
the need of a comprehensive accounting package for the 
new Commodore PET micro computer system. Each program 
can either stand alone. or be integrated with the others in a 
total software system 

Designed with the first time user in mind , these programs 
lead the operator through step by step. verified data entry II 
is impossible to 'crash ' a program due to operator error or 
invalid data input Design consistency has been ma1nta1ned 
from program to program to greatly increase operator 
famil iarity and confidence. 

Documentation. normally a problem for small systems 
users. is provided by the comprehensive series of Osborne 

and Associates user manuals. These three manuals together 
total over 800 pages of detailed step by step instructions 
writ1en al three levels for DP Department Managers. Data 
Entry Operators. and Programmers. You don't have to worry 
about gett ing 'promises ' instead of documentation because 
the documentation was written before the programs 
were developed A second set of manuals details any 
changes requ ired during conversion. Each program 
provided on d isk with complete documentation. Packaged 
in a handsome three ring binder with pockets and twelve 
monthly dividers for convenient storage of reports 

See your nearest Commodore dealer for a demonstra­
tion of this outstanding business software system. 

CMS Software Systems 
5 15 MENEFEE ORI • DALLAS TX 75227 • 2 14 -38 1-0690 
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PAGING: The page size may be specified (normally 
66 lines). A header to be printed at the top of 
each page and a page number at the bottom of 
each page can be used . Two other paging com­
mands are a pause feature so tha t paper may be 
changed at the end of each document and a 
command that will force the printer to go lo the 
end of the page if a given number of lines a re 
not available. This is very useful with tables 
or figures so that they a re prin ted without 
being broken up between two pages. 

LINKING: A title for each fil e is used . This will 
automatically be setup for disk use. A command 
that will call out the next file to be linked in a 
printing operation is avail able and any number 
of fil es may be joined in this manner. 

FORM DOCUMENTS: T here a re several com­
mands that a llow the user to setup a form 
letter or any other type of recurring docum nt 

and use a mailing list etc . to fill the required 
information. The fil es may b set up using 
PAPERMATE or a separate program may be 
used. The file requirements are delineated . 

GRAPHICS: Ther are two special commands that 
a ll w control haracte rs to be ·cnt to the printer. 
Th refore the se ondary addn;ss on the BM 
printer may be changed and enhanced graphics 
may be utilized. 

MISC: There is a command that allow the u er to 
insert non-printable remarks in the text. 

There are a few non-command features that 
should be noted. All keys have a sim ple repeat 
feature that is activated by holdin g the key down for 
more than a second . The system wi ll coex ist with 
both disk DOSs and old and new BA IC. I do not 
know how it wi ll work with BASIC 4.0 (Editor 's Note: 
We checked with the vendor, and Papermate runs on 4. 0 and 
80 column machines. RCL) A simple met hod is de­
scribed to convert for an 80 column CBM so th at 
would indicate that it can be u ed with the n w 
operating system. I would want to verify that b fore 
I bought it for that purpose. I have used it with both 
versions of the disk operating system successfully . 
One other neat littl fun ction is th a t if you type the 
REV key then the text will be typ d in upper ca e 
for letter characters only and numbers, punctuat ion , 
etc . wi ll be printed normally. 

So what is wrong with it? As with many soft­
ware packages I have seen, the documentation leaves 
a little bit to be desired. Some of the pages did not 
print ve ry well. Many of the explanations were wri t­
ten by and for someone already fami liar with the 
system and although they make good sense now they 
were quite hard to figure out at first. I believe that 
this system is equivalent to WORDPRO II. One 
must keep track of what fi le ties into where if you are 
going to insert blocks here and there. That is a func­

lion that only the much more expensive sys tems wi ll 
perform but PAPERMATE will nicely cha in fi les 
together for printing just by a single command at the 
end of each fil e. One last potential prob! m; if you 
a re a novice programmer you will have considerable 
difficulty following Michael Ri ley's programming . 
H e has done an excellent job of utilizing some very 
unique skills to get a lot of power from a com­
parat ively short program and it is not easy to follow. 
I have changed several areas for my own idiosyn­
crasies and even though there is a list of ariables , 
and program sect ions are defined, it wa · not easy 
and there a re many pitfalls . 

To summarize, the bes t recommendat ion that I 
can give is that this is the first program that I have 
been able to g t my wife to u in the thr e years 
that I have owned my PET. You ought to consider 
thi alternative if you are thinkin g of getti ng a word-
processor progra m for you r PET/C BM . © 

,.,. 'tlle ~om ~bbit .... 

\ 

Pe.t- Ow ne.Ys 

qra.n1ed 3 tU~•hc<J.: 


! . Taster CasseUe l.ood. 
2 -~1o-111~t on.all l<Qt.fS 

?5 .00'111)0r~ 'C'e<5t. and 


12 CoMm.or3ds. 

ROM and M ANUAL - $49 .95 

speci fy 3 .0 or 4 .0 Basic (Works with o r without to o lki t ) 


E A ST E RN H O USE SOFTWARE (919) 924-2 889 


3239 Lind a D rive (91 9 ) 74 8 -8446 


Wi n ston -Sa l em , N. C. 2 7 106 
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Disabling the 
STOP key 
Jim Butterfield, Toronto 
The STOP key can be disabled so that a program 
cannot be accidenta lly (or deliberately) stopp d . 

METHOD A is quick . Any casse tte tape activity will 
reset th e STOP key to its normal function , however . 

Original ROM : Disable STOP with POKE 537, 136 
Restore STOP with POKE 537 , 133 

Upgrade ROM: Disable STOP with POKE 144,49 
Restore STOP with POKE 144 46 

4. 0 	ROM: Disable STOP with POKE 1'14,88 
Restore STOP with POKE 144,85 

M ethod A disconnects the computer 's clock (TI and TI$). 
If yo ur program needs thes , use method B. 

METHOD B i mor I ngthy, but doc not di turb th' 
cl ·k ·. Thi m thod prohibits cassette tape activit y. 

Original ROM: 100 RS = " 20 >: ??:9??8 = 09024 < 88 
>6" 

110 FOR I = 1 TO LEN(RS)/2 
120 POK E I + 900 ASC( HDS(RS, 

1'2- - 1))' 16 + ASC(MIDS(RS , 
1"2)) - 816: NEXT I 

After the above has run: 
Di sable STOP with POKE 538,3 
Restore T OP with POKE 538 ,230 

pgradc ROM: 100 RS ="20>:??:9??8 = 9·004 < .'.3 1 
>6' ' 

110 FOR I= 1 TO L EN(RS)/2 
120 POKE I + 813.ASC(MIDS(RS ,I" 

2 - 1))"16 + ASC(MIDS(RS,1 "2)) ­
816: NEXT I 

After the above has ru n: 
Disable STOP with POK E 145,3 
Restore STOP with POKE 145 .230 

4.0 RO M: 100 RS = "20 >: ??:9??8 = 9;004<58 
> 4" 

11 0 FOR I< 1 TO LEN(RS)/2 
120 POKE I + 852,ASC(M IDS( RS I ' 

2 - 1)) 16 + ASC(MIDS • Rs, 1• 2)) ­
816: NEXT I 

After the above has run: 
Disable STOP with POKE 145,3 
Restore STOP with POKE 145,228 

How they work: M ethod A skips the clock update 
and stop key te t. Method B builds a small pro ­
gra m into low m em ory which allows the clock 
update and stop key t ' St to b perform d , but 
then nullifies th e re ult of thi te t. The mall 
program for method B i · contained in R$ in 
" pi g hexadecimal" format. Machine language 
progra mm ers would read this as: 20 EA FF (do 
·lock update, stop key tes t) A9 FF 8D 9B 00 

(cancel wp le t re ult ) 4 58 E4 (continue with 
keyboa rd serv ice, e tc.) 

( P•t1::.f1 /'M/ f un 11•.tfft/tdd 

1,000,000 Bytes 
-1PET/BETA-1 

If your data and program handling requirements are 
minimal. a mini-disk may be for you. If you want to access 
large amounts of data, program libraries , flexible user­
defined data formating. and easy to understand documen­
tat ion. CONSIDER the PET/ BETA-1. 

The PET/ BETA-1 is a fast digital tape system incorporating 
the BETA-1 drive. with a flexible user-oriented operating 
system. The double-density drive has high-speed random 
access to over 1 million bytes per digital cassette with a 
transfer rate of 1 Ki second. 

PET / BETA-1 System 
Single density (512 k / drive) . . ... . ..... S 6 o o 

Qouble density (1 meg/ drive) ... . ... .. $ eoo 
"1 ANUAL l aocl iCclDle to ou rchue l . . . . · 510.00 

Computer House Division 
PROGRAMS FOR COMMODORE AND APPLE 
Legal accounting Demo $15.00 
Legal accounting Program 995.00 
Machine Part Quote Demo 15.00 
Mach ine Part Quote Program 325.00 
Mailing/phone list 80.00 
Political Mail/phone list 130.00 
Beams, structural 115.00 
Trig/Circle Tangent 110.00 
Spur Gears 35.00 
Bolt Circles 25.00 
Fil ament Wound TAnks 125.00 
Scrunch 25.00 

PROGRAMS FOR COMMODORE ONLY 
A/P, A/R, Job Cost & Job Est. 370.00 
Inventory 95.00 
Financial 175.00 
Real Estate Listings 265.00 
Check Writer 25.00 
File Edit ing Tools (FET) 65.00 
Screen Dump/Repeat 35.00 
Docu-Print 20.00 
Scrunch 25.00 
Sof·Bkup 40.00 
Sorter (Mach . Language) 35.00 
Trace-Print 25.00 
Vari -Print 25.00 

ASK FOR CATALOG #80-C2 Dealers Wanted 
Computer House Div . 1407 Clinton Road 
Jackson, Michigan 49202 (5 17) 782-2132 

http:P�t1::.f1
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Dissecting 
C. W. Moser's 

ASSM/TED 1.0 

Francis Turco 
Carl Moser's excellent assembler/text editor for the 
6502 Microprocessor has been reviewed superficially 
in several publications .1

•
2

• So far, no one has done an 
in-depth write-up for a PET owner who wants to 
understand or modify his copy. The manual provided 
by Moser is adequate, but sketchy in some areas. I, 
for one, would like to see some articles by users who 
have figured out solutions to problem areas. 

For example, PET owners find out (on page 35 
of the manual) that ''At present, the ASSM/TED 
does not contain a printer subroutine ... ". In another 
area, the ASSM/TED is designed for a "standard" 
PET and utilizes the audio cassette drives for off-line 
storage. The manual (Sections 6 & 7) discusses con­
figuring the ASSM/TED for disk operation and using 
it with disk. This discussion is too brief to be 
understandable by a novice assembly language pro­
grammer. 

In still another area, the editor has many power­
ful capabilities and will accept a full line of 
characters (65 typed characters) but the sense of the 
shift key is reversed. That is, shift gives lower case 
letters. Unshifted gives upper case letters. This pro­
ves to be cumbersome when typing a letter or 
manuscript from the PET keyboard. 

In an effort to shed some light for others, who 
like myself, are trying to understand and modify 
their copy of ASSM/TED and perhaps stimulate 
some of you to share your findings, I am submitting 
some areas that I have uncovered in Moser's 
Assembler. 

Figure 1 shows a memory map of the 
assembler/text editor. The assembler is written for a 
16K PET and fills almost all useable memory space. 
As the figure shows, the assembler and text editor 
are co-resident and occupy the space from $2000 thru 
$3FFF. Commodore's monitor occupies the area 
from $0400 thru $076C. This leaves enough memory 
for a relocatable file ($1FOO thru $1FFF), a !able file 
($1800 thru $1EFF), and approximately 4K for user 
programs ($0770 thru $17FF). 

Table I is a list of addresses of major routines. 
This is a fun table -- try some experimenting with it. 
For example, RUN 8390 will assemble your pro­
gram. RUN 8390 LIST will assemble and list. RUN 
8470 will print your program. Table II provides a list 
of addresses of the pseudo opcode routines, while 

Table III contains some interesting areas that will be 
helpful to someone modifying his assembler. 

Carl Moser's ASSM/TED is a very good pro­
gram and will allow the PET owner to convert his 
PET into a 6502 development station wi th a little ef­
fort on his part. If the PET is equipped with a line 
printer off the IEEE port , the owner can easily get 
around the first problem area and get a listing of his 
source code and/or his assembly. This subject will be 
treated in PART II of this article. 

1. Compute, Fall 1979, p. 100, "6502 Macro Assembler and 
Text Editor SYM Version" by Harvey Herman 
2. The PAPER, Vol. IT , Issue 6, August 1979, " Relocating 
Macro Assembler/T exc Editor 1.0 by R. Busdieker 

Figure 1. ASSM/TED 1.0 Memory Map 

HEX DEC 

.3FFF 16.38.3 ASSEMBLER & TEXT EDITOR 
2000 8192 by C. W . MOSER 

lFFF 8191 RELOCATAB LE fILE 
1FOO 79.36 (256 BYTE BUFFER) 

lEFF 79.35 LABEL FILE (SYMBOL TABLE)
1800 6144 

17FF 614.3 USER'S 
0770 1904 TEXT FILE (SOURC E CODE) 

076C 1900 COMMODORE'S MONITOR 
0400 1024 (876 BYTE ) 

0.3FF 102.3 RESERVED FOR COMMODORE'S 
0000 0 OPERATI G SYSTEM 

Table I 

MAJOR ASSEMBLER ROUTINES 

HEX DEC ROUTINE 
20.3.3 824.3 CLEAR user's texc file 
208A 8.3.30 BREAK to monitor 
2098 8.344 AUTO line number 
20AO 8.352 GET program from tape 
20A6 8.358 FORMAT text fil e 
20B6 8.374 MANUSCRIPT line numbers output/ 

not output 
20C6 8.390 ASSEMBLE source code 
20FF 8447 RUN program previou ly 

assembled 
2116 8470 PRINT text file 
2AFB 1100.3 OUTPUT create a relocatable 

object file 
2E52 11858 LABELS prints out label file 
.31EE 12782 PASS execute the second 

pass of assembly 
.3.3.3E 1.3118 NUMBER re-n umber text file 
.3467 1.3415 PUT program out to cape 
.3559 1.3657 FIND character string 

specified 
.355F 1.366.3 EDIT change source code 
.3844 14404 HARD prin t routine (no! 

fu nct ional on PET) 
.387.3 14451 COPY lines of text 
.39B9 14777 MOVE lines of text 
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DR. DALEY'S BEST Mailing List Is Now Better! 


DR. DALEY has taken his best selling mailing list and made it even better! This version has 
been totally revised to increase the reliability of the files and make it even easier to operate. 
Several new features have been added: 

• 	 Goof-proof input routine. Eliminates the irritating results of accidentally pressing 
some cursor control keys. This is a machine code routine so it is as fast as you are! 
BONUS-Auto repeat on all keys! 

• Interface to allow output of the entire mailing list or virtually ANY subset to WORD­
PRO III and WORDPRO IV format files so you can use these to generate personal­
ized form letters. YOU can format the structure of this output! 

• 	 Routines to merge files and to minimize the number of duplicate entries in a file. 

• 	 More machine code routines to speed up processing. 

• 	 In addition you have the same powerful file formatting options where YOU can 
determine the structure of the files. YOU can format your label output with up to 11 
lines per label and from 1 to 8 (yes EIGHT) labels per line. 

This system is completely menu driven. It includes 100 pages of user documentation. This 
documentation is for the end user and is not padded with listings, flow charts, and other such 
extraneous material. 

This program will be available for a short time at th e in troductory price of $159.95. It is 
a ailabl e fo r the 32K PET and CBM 3000, 4000 and 8000 series computer . You can order 
through your dealer or directly from us. We will accept VISA or MASTER ARD or your check 
or money order. Overseas orders include 10% to cover shipping. 

Charge to 
master chargeyour 

fM( , .. TlAIANa CAAO 

MC/ VISA I 

DR. DALEY'S Software 

425 Grovt Avenue, Berrien Springs, MI 49103 


Phone (616) 471-5514 

Sunday - Thursday noon to 9 p.m., Eastern Time 
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39C2 14786 DELETE lines of text 331D 13085 Prints I space 
39EF 14831 SET boundaries of text 3323 13091 Convens accumulator to Hex & prints it 

file , label file & buffer 354F- 13647- Permanent Copy of Value of Boundaries 
3A80 14976 DUPLICATE files from tape 1 to 3558 13656 for Text, Label & Buffer (See also 

tape 0 14889) 
3AB6 15030 ENTER file name in the 37E2 14306 Moser suggests this location fo r a JSR 

diskette directory to a line printer rou tine written by the 
3AC7 15047 LOOK UP file name in the user. The routine at 13019 would call 

diskette directory this subroutine. 
3B50 15184 SHIFT upper/lower case 3A29 14889 Prints out the boundaries & the present 

end of data (See also 13647) 
3F00- 16128- Relocated Page I variables

Table II 3FFF 16383 
PSEUDO OPCODE ROUTINES 3F35- 16181- Keyboard Buffer 

3F85 16261HEX DEC ROUTINE 

2919 10521 .DS Designate Storage 
2964 10596 .EJ Eject 
297B 10619 .RS Resolve address & 

Store Pet File I/
2980 10624 .CE Continue with Errors 
2985 10629 .OS Object Store option 
298A 10634 .oc Object store option 

Clear In Machine 
298F 10639 .CT Continues on Tape 
2994 10644 .LS List option Set 
2999 10649 .LC List Option Clear Language
299F 10655 .SI Store Internal address 
29A8 10664 .SE Store External address 
29B3 10675 .BA Beginning Address Raymond A. Diedrichs 
29F3 10739 .MC Move Code 
2A1D 10781 .BY Bytes 

The PET's I/O scheme is very flexible. A BASIC 2A57 10839 .DI Designate Internal 
2A60 10848 .DE Designate External language program can effortlessly specify that the 
2AB7 10935 .EN End PET read data from an input device (tape, disk, or 
3378 13176 .RC Resolve Code keyboard) and send processed data to an output
3D1E 15646 	 .ES Output macro gener­ device (prin ter , plotter, or CRT). At all times the 

ated object code 
PET knows which devices are for input, wh ich are3D23 15651 	 .EC Supress macro gener­

ated object code for output , and when and how each should be used. 
3D6A 15722 .MD Macro Definition But there are occasions when we need an 
3EOC 15884 .ME Macro End assembly language program. Must we give up the 

PET's facile 110 because we choose to use machine 
Table III language? No, indeed . It is as easy to perform stan­
INTERESTING AREAS dard PET I/O in machine language as it is in 
HEX DEC ROUTINE BASIC , and this article will explore th e necessary 
2000 8192 Cold start of ASSM/TED 1.0 techniques . 
203F 8255 Command Line Interpreter Let 's first be certain that we understand exactly
207A 8314 	 Initializes Pointer for Text File what it is that we specify when we write BASIC
2090 8336 	 Warm start of ASSM/TED 1.0 

language I/O statements. Consider this simple­2190 8592 Same as 8599 + carriage return 
2197 8599 Prints out the double slash after minded program: 

listing 10 REM EXAMPLE ONE 
2602 9730 	 Reads remainder of entered command - 20 INPUT A 

For Example: PR! T 100 200 or 30 PRINT A 
FORMAT CLEAR The I/O actions (" INPUT" and "PRINT") are in­26AB 9899 	 Jump Table for Major Assembler 

dicated, but the I/O devices are not. The PET Routines (Commands) 
271C 10012 Pseudo Opcode Table therefore uses the default devices: the keyboard for 
27AA 10154 Mnemonics Table input in line 20 and the CRT for output in line 30. 
2E89 11913 Xfers Pointer for Lable Flle to A second example uses explicit device indication : 

Zero Page 
10 REM EXAMPLE TWO

Initialize Pointer for Lable File 
20 OPEN 1,2,0 " SAMPLE" 2F96 12182 	 Stores a Zero Pointer + 2 30 INPUT #1,A 32DB 13019 	 Prints character that is in 
40 INPUT B

accumulator (same function as 65490 
50 PRINT A,B

in BASIC ROM) 
330B 13067 Prints carri age re turn In line 20 logical file 1 is created for in put of fJ.l e 
331A 13082 Prints 2 spaces " SAMPLE" from cassette unit 2. In line 30 file 1 
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("#") is the input source, so the PET seeks input 
from cassette 2, which is the device associated with 
the file. In line 40 the PET once again uses the 
keyboard for input, and in line 50 the output is sent 
to the CRT. 

There are multiple I/O devices in example two , 
but the PET copes by temporarily ignoring all 
devices except the pair which are in current use for 
input and output. If a file number is attached to the 
I/O statement , the file device is made current; if no 
file is indicated , the PET rev rts to the default 
device . 

When we use machine language the default in­
put and output devices remain the same as in 
BASIC . Therefore, when 

JSR SFFCF 

is executed , the next character in the input stream is 
returned in register A. Likewise, when 

LDA #ASCII-CHARACTER 
JSR 5FFD2 

is executed , the character in register A is displayed 
on the CRT in the next print position . 

To use devices other than the default in machine 
language, we must open a logical file for each device 
and supply the same information that is supplied by 
the equivalent BASIC OPEN statement . The fol­
lowing routine performs this function: 

! MACHINE LANGUAGE OPEN STATEMENT 
[NEW ROM PET) 

LDA #FILE-NUMBER 

STA SD2 


! IF THE DEVICE HAS A BUFFER, DECLARE THE 
BUFFER START ADDRESS 

! IF NO BUFFER IS NEEDED, SKIP THIS SECTION 

LDA #.LOW.ADDRESS-OF-DEVICE-BUFFER 
STA SD6 
LDA #.HI.ADDRESS OF DEVICE BUFFER 
STA SD7 

! IF THE FILE HAS A NAME, THE NAME MUST 
RESIDE SOMEWHERE IN MEMORY 

! AS AN ASCII CHARACTER STRING. DECLARE THE 
LENGTH OF THE NAME IN 

! CHARACTERS AND THE STARTING MEMORY 
LOCATION OF THE NAME STRING. 

I IF THE FILE DOESN'T HAVE A NAME DECLARE 
A NAME LENGTH OF 0 
LDA #FILENAME-CHARACTER-STRING-LENGTH 
STA $Dl 
LDA #.LOW.ADDRESS-OF-FILENAME­

CHARACTER-STRING 
STA $DA 
LDA #.HI.ADDRESS-OF-FILENAME-CHARACTER­

STRING 

STA $DB 


! CALL A PET SYSTEM SUBROUTINE WHICH OPENS 
FILE USING THE 

! INITIALIZED SYSTEM VARIABLE SET 

JSR $F524 

This set of system variables can assume any 
values which make sense in the equivalent BASIC 
OPEN statement. The secondary address for a 
cassette file, for example, can be 0 (for READ), 1 for 
(WRITE) , or 2 (for WRITE with EOT). 

When input or output is required from a file 
device , we must make that device a current I/O 
device: 

! ROUTINE TO MAKE A DEVICE THE CURRENT 
INPUT DEVICE [NEW ROM PET] 

LDX #FILE-NUMBER 

JSR $FFC6 


! ROUTINE TO MAKE A DEVICE THE CURRENT 
OUTPUT DEVICE [NEW ROM PET) 

LDX #FILE-NUMBER 
JSR SFFC9 

If, for example, a printer is attached in this 
manner, then the output routine at $FFD2 sends 
output directly to the printer on the IEEE-488 bus; 
all 'LISTEN' and ' UNLISTEN' commands are in­
cluded. When the cassette is attached for input or 
output, the PET performs all cassette motor control, 
data buffering, prompting (" PRESS PLAY AND 
RECORD"), and logging (" SEARCHING FOR 
SAMPLE"). 

When the attached device is no longer needed 
(or temporarily not needed - I/O can be mixed just 
as example two showed), restore the default devices 
in this manner: 

JSR $FFCC 

The file device is now detached, and the fi.le can be 
closed: 

! ROUTINE TO CLOSE A LOGICAL FILE [NEW ROM 
PET) 

LDA #FILE-NUMBER 

JSR SF2AE 


In this article, we have seen that standard PET 
I/O in machine language is simple, uniform , and 
economical of user program space. © 
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How To Get 
Started In 
Machine Code 
And Not Go Crazy With A 
Routine For Two Joysticks 

Elizabeth Deal 
This article is for people who are taking their first 
steps in machine code . The ideas are illustrated by a 
relocatable subroutine for two joysticks that are 
attached to the Pet exactly as suggested by Harvey 
H erman in COMPUTE! , vol. 1, #4, p . 89. It is writ­
ten for a new-ROM Pet with untested modifications 
for the old-ROM Pet . 

My goal for the joystick routine was quick inter­
pretation of joystick positions into numeric keypad 
equivalents of those positions. The details of conver­
sion have been described by Harvey H erman . Loca­
tion 59471 ($E84F) contains 255 ($FF) when joysticks 
haven ' t moved or another 8-bit number when they 
have. Four bits belong to each joystick . A Basic 
routine that examines the 8-bit number and converts 
it to a numeric keypad equivalent takes a lon g time . 
The process is instantaneous in machine code. I've 
added a feature of wait option. Some games require 
motion to occur before continuing while others do 
not. Instead of having to write or omit an equivalent 
Basic statement the wait option is entered into the 
program . Finally, I wanted this routin e to be 
reloca table and coexistent with other machine code 
routines I have. 

The January 1980 issue of COMPUTE! con­
tained a plea from Mr. Schiller to make a sembl y 
listin gs more accessible to users. I share Mr. 
Schiller ' s concern . ote that the three different 
looking programs are all the same. The disassembled 
listing in figure 1 begins at hex location $7000 (28672 
decimal). The double letter machine code sits be­
tween the address ($7000) and the assembler code 
(LDA © $34). The cod on the firs t line consists of 
A9 34. Monitor listing in figure 2 also begins with 
A9 34 and so do the DATA lines in figur 3 where 
that pair of machine in structions has been changed to 
decimal 169 52. 

How you feed your Pet is up to you. The 
quickest and most error prone way is the DATA 
Jines. This method , however, facilitates moving code 
from one place to another. Entry via the Monitor is 
the easiest , but without a relocating program the 
code can' t move. Follow the excellent instructions 
of Charles Brannon in his KEYPRINT routine 

(COMPUTE!, Nov .-Dec . 1980) to en te r the code via 
the monitor. Save 69 bytes (program and table + 1) . 

Where to put the code is aJso up to you . The 
listing is at $7000. The code does not have to be at 
$7000. You may put it in the second ca ette buffer 
(decimal 826 or hex $033A), behind y ur Basic pro­
gram, at the top of your Pet or any other reasonable 
place . Watch out - the program flags the change in 
top of the Pet pointer by POKEing 894 with 1. This 
is to prevent Pet from losing its memory during uc­
cessive correctio ns and reruns. Should you need to 

make a correction reset the pointers to their original 
value and POKE 894 with any non-one value. Final 
caution - because of the way I imp! mented relocat­
abi lity the subroutine must be entered by a SYS call . 
Independently of location and manner of entry of thi 
code, you must tell Basic where the code is located 
by setting variable AD properly. My Basic program 
takes care of it , otherwise you're on your own. 

The routine ends a t $7033. Locat ions $7034 to 
$7043 contain a lookup table of k y nu mbers corre­
sponding to joystick motions . This table is referenced 
by the address in $11 and $12. N umeric keypad 
equivalents are returned to Basic in locat ions 824 and 
825 ($0338 and $0339, a t the ta il end of the first 
cassette buf~ r). 

The logic of the joyst ick routine will not tax 
your intelligence, thus you can spend all of it on 
learning some simple machine code. This is exactly 
what I did and will now describe some of my 
expen ence . 

Machine language coding is rough when you 
jump from a higher level language. You seem to 
cha e your own tail going in circles for need of an in­
struction that will do what you want it to do. Little 
tools I took for granted in Basic, like add ition or 
handling arrays become a pain when th y have to be 
considered with the same level of seriousness as the 
payroll program. And if this doesn't end you to the 
looney bin, the cou nters that count to 256 and reset 
to zero when you least expect it and the two byte 
addresses coexisting with one byte accum ulator will 
get you for sure. You will not find unconditional 
GOTO in the repertoire you will not find 
subscripted variables (a rrays), and you'll have to 
learn to count backwards in hex ... 

The fact is all these tools are in the language. 
You have to find them and improvise, and that 's the 
fun part. What comes out is a different mat ter. 
When I first wrote this joystick routine, it worked 
but I had a nasty feelin g that it was too big and co m­
plicated for such an undemanding task. 

I got the nerve to contact Jim Bu tterfield and it 
was a very rewarding experience. Jim hel ped me 
com to grips with inst ructions . H e pointed out the 
sloppy code and gave sugges tions for making it bet­
ter . He also gave me SUPERMON , which contains 
an assembler, disassembler and all sorts of other 
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PET' MACHINE LANGUAGE GUIDE 

PlT 

MACltlNI 

LAN GUAGL 
Co ntents 1n c ludt: sc c t1 0 1a o n : 

GUIOf • inpu t and output r outines. 

•	 • 1xc d point , fl oa ting point , 
clnd /\scii n unibcr conver si o n . 

• l ocks and t in1c rs .£1)_• Uu11t · 1n a r 1t hn1ct ic f un c ti o ns . 

• P ru gran1mi119 ll1 n t s ;.n d suggcs · 
t1 o n s.1~-. 1f I 

• Man y sample pro9rann. 

~e...~~/ ~ 
Whil e supply Iasi s: 

Guides for Old ROMS~ . ..._,_..· · · ~ ·" " " .... ~ . only $5.00 me. postage 
New ROMS order below 

If you are interested in or are a lr eady into machine language 

programming on the PET, the n this inva luable gu id e is for 

you . More than 30 of th e PE T's bu ilt-in rout ines are fully 

d e ta iled so thal th e reader can immediately put th em to good 

use . 
Available for $6.95 + .75 postage . Michigan resident s pl e<1 se 

include 4% state sales tax . VISA and Mastercharge cards 

accepted · give ca rd number and expiration da te. Quantity 

d iscounts ar e available. 

1~ ~~~~!:!! -1 \ ABACUS SOFTWARE

11·1·1·s;1·i''lt. P. 0. Box 72 11~~ _JI h.J Grand Ropids, Michigan 495 10 

IEEE-488 BUS 
SYSTEM BUILDING BLOCKS 
For Commodore PET/ CBM and other computers... 

TNW-1000 Serial Interface: $129 


TNW-2000 Serial Interface: $229 

J'lrv I 11f'ul an_i o r ul 

TNW-2320 Dual Serial Interface: $369 
:..

1 
• Jr•r I' rr··~ lf"',.. lll' Ch..I [ us AS ~3~ c:on1rol l·nes 

TNW-103 Telephone Modem: $389 
t1,"1t ;vi5,•,1 r dul· Jal USP ,\ l"l O AA 

SOFT\A/ARE PTEAM : i1~f 1 rit"' .,a ltJrris~ourPE m1oat rm1nal 
1JVI-\ 1Usc· ·"' T W 2000, T W ·23?£J,or NW 103) 

SWAP: A!10·.-. ~ ~IOr dyc 01 u 10 8 pro rar s tn PET 
PLUS fl.1 osl r.oputar cur u t..HS • memo1y a once Run lhcm 1n anv order 

si- s pri icrs ere PAN: ,,u~~'µ::~t •C/ \.~ ~6~tronrc .:.1 11 pro ram 

Write or call for lnformallon today: 

TNW Corporallon 
3351 Hancock Slrtel 
San Diego CA 921 tO 

(714) 225-1040 

(: 

commodore 


CANADA's Largest 
Commodore Dealer 

We stock the full line of 

PET and CBM products and accessories. 


OFF THE SHELF DELIVERY 

SOFTWARE - HARDWARE - SERVICE 

Best Book Selection In Town 


BEST BOOK SELECTION IN TOWN 


Dust Covers: Pet Cover .. .. ... ... ... $11 .95 
Floppy Cover ........ .... 9.95 
Printer Cover (old) .... . . . .9.95 
Printer Cover (new) ... .. .. 9.95 

Trade-in Your Old PET For 

The Latests Models 


HOUSE oF comPLITERS HlC. 
368 EGLINTON AVE. W 1a1 Avenue Ro l 

TORONTO. ONTARIO M5N 1A2 

(416) 482-4336 

SELECT· A · ROM 

• •• 
SELECT - A - ROM 
For the Commodore PET/CBM 

W ith one rotary switch select 1 to 6 
separate ROMS or EPROMS, with­
out damaging your computer board 
or ram p ins. Now you can use Word· 
pro, Toolkit, Visicalc 1 Eproms as 
271 S's or 2532's etc. 

Assembled ffiBO post paid. 

K it $45.00 post paid . 


A switch between old basic 2 .0 and 
new 4.0 basic ROMS. Now you can 
utilize your computer with new and 
o ld software. (Wri te for deta ils). 

MRJ 7 951 No. 4 Rd.. R ichmond. B .C .. 


C anada, V6Y 2T4 


Telephone (604) 273-3651 
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TREK·X 
TREK·X Command the Enterprise as you 
scour the quadrant for enemy warships. 
This package not only has superb graph· 
ics, but also includes programming for 
optional sound effects. A one-player 
game for the PET 8K. Order No. 0032P 
$7.95. 

DUNGEON OF DEATH Battle evil 
demons, cast magic spells, and accumu­
late great wealth as you search for the 
Holy Grail. You'll have to descend into 
the Dungeon of Death and grope through 
the suffocating darkness. If you survive, 
glory and treasure are yours. For the PET 
BK. Order No. 0064P $7.95. 

ARCADE I 
ARCADE I This package combines an ex­
citing outdoor sport with one of 
America's most popular indoor sports: 
•Kite Fight- It 's a national sport in India. 
After you and a friend have spent several 
hours maneuvering your kites across the 
screen of your PET, you 'll know why! 
•Pinball- By far the finest use of the 
PET's exceptional graphics capabilities 
we've ever seen, and a heck of a lot of fun 
to boot . 
Requires an 8K PET. Order No. 0074P 
$7.95. 

CODE NAME:CIPHER 
Enjoy that same feeling of intrigue and 

discovery with the Code Name: Cipher 
package. Included are: 
•Memory Game-Would you like to 
match your memory against Ifie com­
puter's? You can with the Memory Game. 
•Codemaster- One player types in a 
word , phrase, or sentence, and the PET 
translates that message into a crypto­
gram. The other player must break the 
code and solve the cryptogram in the 
shortest time possible. 
•Deceitful Mindmaster - This isn't your 
ordinary Mastermind-type game. You 
must guess the five letters in the hidden 
code word . 
•Code Breaker- Crack ing this code 
won't be as easy as crack ing walnuts. 
You'll need to flex your mental muscles 
to win this game. 

If you want a mental chal lenge, then 
Code Name: Cipher is for you. For the BK 
PET. Order No. 0112P. $7.95. 

•A trademark of Commodore Business Machines 

PETERBOROUGH, N.H. 03458 Instant Software· 603-924-7296 



as you struggle to create a kingdom. Up 
to six players can compete to see who 
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Captivate Yourself. 


SANTA PARAVIA AND FIUMACCIO 

Become the ru ler of a medieval city-state 


CHIMERA 
CHIMERA If you thi nk the legendary 
Ch imera was hard lo handle, wa it until 
you try the Ch imera package. Included 
are: 
•Reflex - Round and round the little 
wh ite bal l rolls . Only fast reflexes can 
guide it into the center of the maze. 
•Dragon - You'll have to shoot down 
those pesky. fire-breath ing dragons with 
your cannon . If you succeed your castle 
will be safe, i f not it wi ll mean a call to 
your f ire insurance company. For one 
player. 
•Dungeon -A very punctual guard 
comes down to the dungeon every day to 
tor ture you. Th is means that you have on­
ly th ir ty seconds to d ig your way under 
the castl e to freedom. For one player. 
•Dragon Hunt - You must go forth and 
slay a fire-breath ing dragon. The only 
thing that wil l protect you from the 
flames is your shield , If you know when to 
use ii. For one playe r. 
•Dropoff- You must make your oppo­
nent's men "dropoff " the board by mov· 
ing and fi ring your own men. For one or 
two players. Order No. 0110P. 59.95. 

TO ORDER 


Santa Paravia 

and Fiumaccio 


wi ll become the King or Queen first. This 
program requires a PET 16K. Order No. 
0175P .$9.95. 

PET DEMO I 
PET DEMO I You can give yourself , your 
fam il y, and your fr iends hours of fun and 
excitement with this gem of a package. 
•Slot Machine - You won't be able to 
resist the enticing messages from this 
computerized one-armed bandit. 
•Chase - You must find the black piece 
as you search through the ever-changing 
maze. 
•Flying Pheasant- Try to shoot the fly · 
Ing pheasant on the wing. 
•Sitting Ducks - Try to get your archer to 
shoot as many ducks as possible for a 
high score. 
•Craps- It's Snake Eyes, Little Joe, or 
Boxcars as you rol l the dice and try to 
make your po int. 
•Gran Prix 2001 - Drivers with experi· 
ence rang ing from novice to profess ional 
wil l enjoy th is multi-leveled race game. 
•Fox and Hounds-It's yqu against the 

computer as your four hounds try to cap­

ture the computer 's fox . 

For true excitement , you'll need a PET 

SK . Order No. 0035P $7.95. 


~ Toll-Free 
1-800-258-5473 


The most captivating 
and engrossing pro­
gram ever made for 
the PET· 

It is the dawn of the 15th Century; 
you rule a tiny Italian city-state. Your 
goal : The Crown! 

Up to six players can compete as 
rulers of neighboring cities. You con­
tro l the grain harvest , feed your serf~ . 
set tax rates, dispense justice and in­
vest in public works. 

The future of your realm will de· 
pend on your decisions. If they are 
wise, your city-state will grow and 
you will acquire loftier titles. If your 
rule is incompetent, your people will 
starve and you may be invaded by 
your neighbors. 

How will you rule your kingdom? 
Will you be an enlightened leader-or 
an unscrupulous despot? Only you 
can answer that question-with San­
ta Paravia and Fiumaccio. 

DOW JONE$ 
DOW JONES Up to six players can enjoy 
th is exciting stock market game. You can 
buy and sell stock in response to chang ­
ing market conditions. Get a taste of 
what play ing the market Is all about. Re· 
quires a PET with SK. Order No. 0026P 
$7.95. 

SEE YOUR LOCAL 
STA T SOFTWARE 

DEALER 
OR 


Pr ices subjec t to ch ange without n ot ice. 

•A trad em ark of Commodore Busin ess Machines 

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

I 
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goodies . Tha t helped tremendously , as hand 
assembly is not one of my favorite activities. 

Some of the code that might have looked like 
this: 
CPXT (compare T to X-reg.) 
BEQSTP (if result = 0, goto STP) 

JMPPK (if not, got PK) 

STP: 


was fixed up to a reasonable 

CPX T 

BNE PK 

STP: 


while avoiding branching around bra nches a nd step­

ping on your own feet. 

STX KYl 

JMP END (direct or indirect) 

was changed to; 
STX KYl 
BPL END 

as an appropriate way to write an unconditional 
GOTO. I wanted to store a value in KYl and go to 
END . It's unnecessary to use a JMP instruction in a 
program this ize and use of JMP makes _it harder to 
move the code. Indirect jump, while helpmg relocat ­
ability, is an overkill in a minor procedure. Again 
the solution is simple . If you know tha t the flag at 
that point in the program i , for instance, always 
positive, a simple " branch if plus" improvises the 
unconditional GOTO. You may want to read Butter­
field's article in Nov. -Dec. , 1980 COMPUTE! which 
describes addressing modes and a "reach of 
instructions " . 

These examples do not now exist in the pro­
gram, as they have been supersede~ by bett_er code. 
But they illustrate silly trouble one can ge t 10. 

Needless to say, after Jim Butterfield helped me the 
code became clearer and shorter. 

Now , there is more to programming than just 
uncluttered , short code , whether the code is in 
machine , Basic, Pascal , or any other la ngu age . And 
this was the most important bit of advice I got. 
Combine a program and its tables into a coherent_ 
structure . Its simplicity should leap at you . And sim­
ple means less work , and perhaps no backward coun­
ting in hex. . . . . 
I will illustrate this concept with a simple Bas ic ex­
ample. It shows how a little bit of code can do lots of 
work . First, the clumsy wa y. We may set up a table 
of 10 values from Herman ' s list and loop through the 
table until the value of the bit pattern on the user 
port equaJ one of the values in the a rray, in_whic~ 
case the loop index 0) becomes the result. Like thi s: 
JS = value of 4 bits 
PV( ): .3 9 11 10 1.3 15 14 5 7 6 

FORJ = 0 TO 9 
IF JS = PVU) then Kl= J: get out 
NEXT J 
The re is nothing wrong w ith this type of codin g 
except that it is inefficient. The program may have to 

loop ten times for each j ys tick before fi ndin g one 
matching value . A much neate r structu r is the one 
used in the routine shown in this articl e. It BasJC 
equivalent is : 
JS = value of 4 bits 
KY( ): x x x 0 x 7 9 8 x 1 .3 2 x 6 5 

Kl = KYOS) 

ote the absence of the unnecessary loop. ote the 
reduction in code. W e now have a tab! o f sixteen 
values, ten of which are the num eric k 'ypad va lu es 
(0 to 9). Jn m y progra m x' hav been _lil l ·d_ wit h JO 
($0A) . Dep nclin g on th valu e of the lou_ r_ b1t ~ a t the 
user port the program addresses tha t po. 1uon m th e 
table which corresponds to the port va lu e. Thus if 
the four-bit value at th user port is 9 th progra m , 
by use of th e Y regi ter pi cks up the 9th valu e in th 
ta ble (counting from zero) which in thi s ·ase is 1. 
This kind of coding is in the disassem bled listing a t 
$7023-7 027 and $702E-7032 . 

The rest of the code ha to do with housekeeping: 
tes ting th stop key a t $FFE J a nd shi fti ng bits 
a round . Th va lu e see n a l th e use r po rt is a ved on 
the stack (line $701F) so th a t subsequ ent shifting and 
masking will not destroy the va lu e, as it is needed in 
testing both joys ticks . It is brought back in $7028 
and reused . 

I would like to add tw more id a tha t will pre­
vent you from going crazy . Wh en you start codi ng 
leave lots of room betwee n logical sect ions of your 
code and fill the gaps with $EA , tha t is , for no 
ope ration , it is a fill er. (Th I s you kno:" the more 
EAs you ne ·d. St art with fift y). As you cl 1 cover 
mistakes you will be able to use the room while ex­
panding code. When the program '".'orks ~limina te 
EAs to create a compac t package of code. I ry to get 
a n assembl r-cli sassemblcr . It s inval uable. lt ma kes 
the work pos ible. You will be ab le to oncentrate on 
thinkin g in tead of hasslin g with ha nd a sem bl y. 
SUPERMO for insta nc i a a ilabl fro m Pet 
Progra m Excha nge , P .O . Box 561 , M ontgome ryv ill e, 
Pa. 18936. (Editor 's Note: Price is $1.00for tape and 
$1. 00 for program.) 

If your sa n ity is still int ac t a ft er a ouple dozen 
lin es of code you ' ll have a good laugh as you come to 

g rips with tha t ve ry tra nge, but us f"ul, languag of 
your Pet. 

Changes for old-ROM Pets: 

1. lo BASIC program: 

replace PEEKs and POKEs to locations 52 and 53 

by 1.34 and 1.35 . 


first DATA line has two 17-s and one 18 , 


Replace 17 by 8. Replace 18 by 9. 


third DATA line has two 17-s. Repl ace by 8. 


2. In lhc ASSE 1BLY li stin g: repl ace St t by SOS in 

four places and replace $12 b y S09 in one pl ace. 


3. In the MO ITOR listing: same thin g as in the 

assembler. 




151 April, 1981. Issue 11. 	 COMPUTE! 

100 REM------------------------------ ­
PC I F.:G! '.3R AC: ::.:; F.: 'r' ~~ ::;F· 

... 784B 7E11 30 7::: 5E 34 FO 

7000 A9 34 LDA #$34 
7002 1:3 CLC 
7rnJ:.:: 65 ii ADC :ti 1 
7005 ii ::;TA $1 i 
7007 ::H:1 (12 r:cc $700B 
7009 E6 i2 IMC $12 
700B A9 00 LI1A #$00 
700D :3D 43 E::: :3TA $EE:43 
70i(1 2(1 Ei FF J :3F.: $FFE1 
70i3 AD 4F E::: LDA $ES4F 
70i6 RE :~:7 03 LD::< $0337 
70i9 F0 04 BEO $701F 
70if: C9 FF CMF' #$FF 
70iD F0 Fi f:EC! $7(110 
7~JiF 4:3 F'HA 
702(1 29 OF mm #:t0F 

17(122 H-·,_, =· TA 1 r 
7f12:3 Bi i 1 LDA ( $11 ) _. 1r 1 

.-,.-,7025 .;a.,:. 03 ::;TA 
7t12::: F'LA 
7029 4A L::;R 
702A 4A L::;F.: 
702B 4A LSR 
702C 4A L::;F.: 
702D A8 TA 1 r 1 

1702E Bl 1 i LDA <$11>_. 1 r 
7030 8D 39 03 :: ;TA $03 39 

F.:T::; ..-... 

7034 0A 0A 0A 00 0A 07 09 08 
703C 0A 01 03 02 0A 04 06 05 . ·-::· 

Figure 1 

700(1 A9 ::::4 1::: 65 11 :::5 11 90 
700::: 02 E6 12 A9 (HJ 4:3 E::: 
701(1 20 El FF AD 4F E8 RE 37 
701S 03 F0 04 C9 FF F0 Fi 48 
702(1 29 OF AB Bl 1i 8D ~~ 03 

4A 4A 4A 4A Rf: Bl ii 
7030 SD 39 03 60 0A 0A 0A 00 
7038 0A 07 09 08 0A 01 03 02 
7040 OR 04 06 05 20 20 20 20 

Figure 2 

f'd like lO thank .Jim 8u11crlield fo r helpin g rne take the plunge 
in10 the 111a chim· code . .. for the PER t\ ION ... lots of 
pat ienn· . .. a nd an incredibl · abili ty lCl shnrc his knowkdgc . 

110 REM SUBROUTINE FOR TWO JOYSTICKS 
120 REM ATTACHED AS IN H.HERMAN'S 
130 REM ARTICLE - COMPUTE V.l,U,P.89 
140 REM 
150 REM BY ELIZABETH DEAL 
160 REM 
170 REM FOR LOADING MACHINE CODE INTO 
180 REM SECOND TAPE BUFFER REMOVE 
190 REM 'REM' FROM LINE 250 
200 REM TO PUT CODE AT TOP OF PET 
210 REM USE LINES 260-300 
220 REM SEE ARTICLE FOR CHANGES TO 
230 REM OLD ROM PETS 
240 REM------------------------------ ­
250 	 : REM SP=67:AD=826:FORI=ADTOAD+SP: 

-.READV:POKEI,V:NEXT:GOT0500: 
-. <TO POKE823,0 

260 IFPEEK(894)=1GOT0300 
270 SP=67:AD=PEEK(52)+256*PEEK(53)-SP 
280 FORI=ADTOAD+SP:READV:POKEI,V:NEXT 
290 AH%=AD/256:AL=AD-256*AH%:POKE52,AL: 

-.POKE53,AH%:POKE894,l:CLR 
300 AD=PEEK(52)+256 *PEEK(53) 
310 . 
320 DATA 169,52,24,101,17,133,17,144,2, 

-.230,18,169,0,141.67,232 
330 DATA 32,225,255,173,79,232,l74,55,3, 

-.240,4,201,255,240,241,72 
340 DATA 41,15,168,177,17,141, 56,3,104, 

-.74,74,74,74,168,177,17 
350 DATA 141,57,3,96,10,10,10,0,10,7,9, 

-.8,10,1,3,2,10,4,6,5 
360 
370 REM------------------------------ ­
380 REM POKE823,W 
390 REM W=0 NO WAIT FOR JS MOTION 
400 REM W<>0 WAIT UNTIL MOVED 
410 REM GET KEYPAD EQUIVALENTS OF JOY­
420 REM STICK MOTION FROM 824 AND 825 
430 
440 REM 0=BUTTON l=LEFT-DN 2=DN 
450 REM 3=RIGHT-DN 4=LEFT 5=NONE 
460 REM 6=RIGHT ?=LEFT-UP 8=UP 
470 REM 9=RIGHT-UP 
480 REM------------------------------ ­
490 
500 POKE823,0 
510 SYS(AD) :PRINTPEEK(824) ,PEEK(825): 

-.GOT0510 

Information Utility 
USE YOUR PET AS A TERMINAll 

CO M 8010 modem S395 .0 0 
SOURCE Hook - UP Sl00 . 00 
IEEE to ( l EEE or PET! cab l e S 50 . 00 
ONl, INE Soft y a re S 35 , 00 
TOTAL PACK AGE 54 79 . 00 

PETTED micro systems 
P. 0 Box 2t85t 


• 265 w. Loom15 Road 

MILWAUKEE. WISCONSIN 53221 


(414) 282·4181 


http:V.l,U,P.89
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Machine Language: 


The Wonderful 
Wedge 
Jim Butterfield 
Adding new commands to Basic seems an impossible 
task at first glance. The Basic interpreter is frozen 
forever in ROM chips, and unless you're the adven ­
turous type who can program your own EPROM 
chips, it seems that there's no way in . 

It can be done . A small but important part of 
the Basic interpreter is located in RAM memory. It's 
written there during system initialization and is 
available for you to change. 

The subroutine is called CHRGET (Character 
Get), and all 6502 Microsoft Basic implementations 
use it. Every time the Basic interpreter wants to get a 
character from the Basic statement it is executing, it 
calls CHRGET. 

Here's where you can find subroutine 
CHRGET in some 6502 systems : 

KIM - CO to D7 hexadecimal 
SYM - CC to E.3 
AIM - BF to D6 
OSI - BC to D.3 
Apple - Bl to CS 
Early PET - C2 to D9 
PET/CBM - 70 to 87 

Our description here will refer to the PET/CBM ver­
sion, Upgrade and subsequent ROMs . 

How It works 
Let's look at the CHRGET subroutine in detail. 

0070 E6 77 CHRGET INC POINTER 

0072 DO 02 BNE CHRGOT ;skip next instruction 

0074 E6 78 INC POINTER+ 1 


Locations 77 and 78 contain the address of the last 
Basic character obtained . The above coding bumps 
the pointer to the next address, adjusting the high 
order address if necessary . 
0076 AD xx xx CHRGOT LDA xxxx variable address 

The address indicated with xxxx above normaJly 
points at your Basic program or at a direct Basic 
statement you have typed in. Note that the address 
itself has been modified by CHRGET, above. 
0079 C9 3A CMP II' : ;ascii colon or higher? 
007B BO OA BCS EXIT ;yes , exit subroutine 

The above coding tests two things. If the new 
character is a colon, meaning end of Basic statement, 
we will exit with the Z flag set to one. If the new 
character is higher than ASCII 9 (hex 39), we will 
exit with the Carry fl ag set to one. The meaning of 
these flags will be discussed in a moment. 
007D C9 20 CMP II' ;is it a space? 
007F FO EF BEQ CHRGET 

We know that Basic ignores spaces; this is where it 
happens. If we find a space, we go back and get 
another character. 

0081 38 SEC 

0082 E9 30 SBC #$30 

0084 38 SEC 

0085 E9 DO SBC HSDO 


This seems to be a curious bit of coding: we subtract 
256 from the A register, in two steps, which leaves it 
with its original value! The point is th is: if the A 
register contains a value less than ASCII zero (30 
hex), the Carry flag will be set to one; otherwise , it 
will be cleared to zero. The Z flag , too, will be af­
fected : it will be set if we have obtained a binary 
zero. 

0087 60 RTS 

What the flags mean 
The flags are often checked by the calling routines. 
The Z flag will be set on if we have found an ASCII 
colon (end of statement) or a binary zero (end of 
Basic line). 

The Carry flag wiJI be cleared to off if the 
character is an ASCII numeric, zero to nine (30 to 
39 hex); otherwise it will be set on. 

How the subroutine Is called 
CHRGET is called many tim es durin g the inter­
pretat ion of a Basic program or a direct statement. It 
normally obtains data from the active program; but 
it is also used to obtain information from DATA 
statements or keyboard input during READ or IN­
PUT activities . In such cases, the pointer at 77 and 
78 is swapped out temporarily. 

The Basic interpreter also frequen tl y calls 
CHRGOT (address 0076) to re-obtain and check a 
previously obtained character. 

From time to time, the pointer at 77 and 78 is 
used as an indirect address by the interpreter; when 
we start tampering with the coding of the subroutine , 
we must be sure to leave the pointer intact in its 
normal place. 

Finally there is a rare call that is made to the 
subroutine at address 7D (Compare to space); it 
doesn't happen often, but we must watch for it. 

Keep in mind that the subroutin e does not affect 
the X or Y registers. 

Wedging II In 
To fit in the extra features , we must "patch" the 
CHRGET program and connect it to our own code. 
The patch will destroy some of the existing code, of 
course , and we must carefull y replace it . 

T here are two places we can ins rt th e patch: at 
the beginning of CHRGET, or a little d istance past 
CHRGOT. The first location will go in to act ion only 
when a new character is call ed up by the interpreter. 
The econd location would be in voked mo re often 
since CHRGOT is called to recheck a previously 
obtained character. 
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Let's use the first location; and let's put in a 
simple do-nothing wedge for starters. Call up the 
Machine Language Monitor and set up the following 
memory locations as shown: 

027A: E6 77 DO 02 E6 78 4C 
0282: 76 00 xx xx xx xx xx 

The first six locations exactly match the coding at 
CHRGET. Now we'll put in the patch with: 

0070: 4C 7A 02 02 E6 78 AD xx 

Leave the Machine Language Monitor and play with 
Basic for a moment. Everything still works. It looks 
like we have found a way to penetrate Basic ... but 
we haven't done anything yet. 

A tiny example 
Let's write a very small wedge to recognize an "@" 
sign and break to the monitor if it is seen. Not much 
in the way of power, but it will show how the tech­
nique is used. We'll continue to use the patch at 
0070. 

To get the character we plan to analyze, we'll 
have to use indirect, indexed addressing. The pointer 
is of course at 77 and 78, and we must set the Y 
register to zero . Since we must not affect the Y 
register, we must first save its contents, and restore 
them before we finish. 

So our coding will follow the following pattern: 
STY WORK, to save Y; LDY #0 , LDA 
(POINTER), Y to get the character; LDY WORK, 
to restore Y; CMP #'@, to check for the @ 
character in A; BEQ BREAK if we find it; and JMP 
CHRGOT to return if not . BREAK will have the 
BRK instruction to go to the Monitor. Let's do it. 

027A: E6 77 DO 02 E6 78 SC AO 
0282: 02 AO 00 Bl 77 AC AO 02 
028A: C9 40 FO 03 4C 76 00 00 

We have arbitrarily picked address 02AO as our Y 
Save location. Now the patch to implement the 
wedge : 

0070: 4C 7A 02 xx xx xx AD xx 

Return to Basic . Try statements which do not 
contain the @ sign, and others which do . 

Final remarks 
You're ready to try your hand at more ambitious 
wedge inserts. Be careful : remember to save X and 
Y if you use them, and restore them later. Keep in 
mind that the larger your wedge program, the slower 
Basic will run. Look for quick tests: for example, 
many wedge programs will exit instantly unless the 
statement was input as a Direct command ... this can 
save a lot of time on a running program. 

Watch that you don 't conflict with other wedge 
programs , like Trace, Toolkit, or the DOS wedge 
program . It takes a lot of careful coding; but the 
results can be dramatic. © 

ECX 

COMPUTER 


co. 
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PET Equipment, 


Peripherals 

And Software. 


WE OFFER THE FOLLOWING PRODUCTS: 
• All Commodore Business Machines Co. Products 
• ClOl: Centronics/ NEC to IEEE-488 (PET) 
Interface . .. ....... .. .. . ... . ......... $225.00 
• C102: Watanabe Digiplot to IEEE-4888 (PET) 
Interface .. . . . . . ........... . .. .. ..... $295.00 
0 X232: PET to RS232C Bidirectional Interface 
..... . . ... .. . .. . ... . .... . . . .. . ..... $125.00 
• Watanabe "Digiplot" Intelligent Graphics Plotter 
.. ... . . ........ . ........ .. . . ...... $1395.00 
• Curve: Graphics Software Package For The 
Digiplot And Pet ........ . .. . ........ . . $295.00 
• SX-100: IEEE-488 Modem Software (For 
Commodore Model 8010) ... .. . .. . .. . ... . $49.95 
• MX-200: Custom Parity IEEE-488 Modem With 
SX-200 Software . .. . .. . . ... .. . . . . .... $449.95 
• PET Computer System Desk, Walnut or Oak 
.............. . ..... .. .. . . . ... . .... $395.00 
•NEC Spinwriter Printer Stand: Matches Desk Noted 
Above . ..... ....... . . . . . . . . ... .. . ... $275.00 
• X901 PET Beeper: Adds 8032 Beeper Sound To 
Your Old Pet ...... .. .......... ... .. . .. $19.95 
We Offer Fast And Efficient 
Service On All Commodore 
Business Machines Equipment! 
Send it to us UPS and you will have it back 
usually within a week! 
Call Us: We Talk Technical! 
If you want to know more about the IEEE-488 BUS, 
read our new book, published by Osborne/ McGraw­
Hill, 
"The PET and the IEEE-488(GPIB) Bus". Authored by 
the president of Com-Plications Inc. and available 
from us for $20.00 (includes tax and shipping). 
P.S . All of our IEEE-488 interfaces meet "all" the 
specifications of IEEE-488 and are manufactured to 
industrial quality standards . 

ECX COMPUTER COMPANY 
2678 North Main Street #6 
Walnut Creek, CA 94596 

(415) 944-9277 
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The Single· 

Board 6502 

Eric Rehnke 
The 6500 Famlly­
just where Is It going? 
Six years ago a star was born. The 6500 family was 
the product of a chasm between some Motorola 
design engineers and their management. They broke 
away and joined MOS Technology, a calculator 
manufacturer, to help produce one of the most 
revolutionary pieces of silicon to ever roll off a 
drawing board. The main idea was to simplify a chip 
design as much as possible by removing everything 
but the bare necessities . This led to a chip which was 
much smaller than its contemporaries and was in 
turn much easier to produce. Since chip yields were 
high , the end price could be much lower than the 
co~petition. The 6502 was going for $25 when the 
6800 had to sell for around ten times that much. 
Combine that low price with an elegant architecture 
and a chip which was both easy to learn and use and 
what did you get? A sure winner, that's what. 

And if all that weren 't enough, the factory was 
selling direct to individuals in single quantities. This 
alone was completely unheard of at the time. But , 
since MOS Technology management had to play a 
game of catch up to assure themselves of an adequate 
number of new design ins, it was a shrewd and well 
calculated move. It sealed the fate of the 6500 family. 
It would succeed. But MOS T echnology was deter­
mined not to give their competition any breathing 
room . 

At a time when most of the industry were selling 
eval uation kits to help folks become familiarized with 
their devices, MOS Technology brought out the 
KIM-1 , a system with features that were unheard of. 
A scanning hex keyboard and display, a built in 
audio-cassette and terminal interface. All for 
$245 . .. and it was assembled and burned in a t the 
factory to boot! The marketplace LOVED it! Now 
we had an easy way to evaluate the 6502 without 
going through the system design phases on our own. 

As an aside, shortly before the KIM-1 came out, 
I had designed a system which would let me evaluate 
the 6502 chip. I designed a hex keyboard and display 
that would allow me to enter and examine data in 
memory as well as start a program running. Since I 

knew nothing about software at the time, the 
system was designed using TTL gates and counters, 
stuff I was familiar with at that time . My design 
would have taken AT LEAST 50 TTL chips to imple­
ment. And there were no means of saving data to an 
audio cassette or communicating with a terminal. 
Well, you can imagine how I felt when I first saw a 
KIM-1 with all the stuff I wanted plu features I 
didn't even realize I needed . All assembled, tes ted 
and at a price I couldn't pass up . As I look back, I 
can't remember ever making a better in vestment. 

The design cleverness of the KIM- 1 only 
became apparent when users started doing the most 
amazing things with. the system. The most 
memorable early contributions were those of Jim 
Butterfield from Toronto , Canada. I can still 
remember my fascination with his realtime 
moonlander program . I just couldn ' t believe the 
KIM-1 was performing these feats of "magic". 

From the earl y days it became increasingly ap­
parent that 6502 users were the elite of the hobby 
world. No other computer users were so creative and 
so willing to share their discoveries . Although Jim 
Butterfield deserves a lion 's share of the credit for 
helping the KIM-1 become so popular , it was Rick 
Simpson, then Product Manager of the KIM-1 line, 
who really got things rolling by getting a few of the 
early KIM-1 users together. Rick thought up the 
idea for a KIM-1 user group newsletter and helped 
me get the original KIM-1 user notes started . 

The 6500 family was proving very popular in 
real time systems such as video graphics machines 
because of its high throughput capability . It was one 
of the faster 8-bit chips and also very cost effect ive to 
design in because of the low number of support chips 
that were necesary to get a system together . This 
made it attractive for small dedicated systems use. Its 
elegant architecture and instruction set made it a 
programmer's dream. Since the influ nee of the DEC 
PDP-11 was so obvious, even down to some of the 
assembler mnemonics, people who were fam iliar with 
that popular mini could easily migrate downward to 
an 8-bit system and not have to start from scratch on 
the learni ng curve. 

A short while a fter the 6500 famil y was in ­
troduced, thought was given to what should follow . 
Design specification work began on what was to be 
called the 6516 Psuedo-16 bit cpu . This processor 
had a rather unique design feature tha t gave th e chip 
a dual personali ty ! A single bit in the status register 
could be set to change the cpu from one that looked 
exactly like the 6502 to a psuedo-16 bi t device with 
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advanced instruct ions and even greater capability 
than the 6502. 

But, it just wasn't in the cards for this advanced 
chip to ever become a real ity. There was some talk of 
Synertek doin g the chip , but, that never panned out 
either. 

At this point in time, I don't see any real 
possibility of there being an expanded psuedo (or 
real) 16 bit cpu based on the 6502 . Two years ago, 
such a chip would have been a hit. Today, it would 
be a disaster. Sorry bunky . 

H owever , the 6500 family hasn ' t stopped 
growing. It just isn ' t growing in the same direction 
a some of the other semiconducto r manufacturers' 
products. A lot of the development of the 6500 family 
of devices is being made in the area of single-chip 
mi crocomputer devices. These ''computers-on-a­
chip" will be increasingly important in the 80 ' s as 
peripheral processors for the larger 16 bit cpu 's. A 
system with 3 or 4 of the 16 bitters could conceivably 
have up to 30 or 40 of the si ngle-chippers handling 
the more mundane system functions. 

Admittedly, the thought of single-chippers pro­
bably isn ' t as glamorous as some of the new 
16-bitters (such as the 68000), but , if you have a 
prac tical use for small dedicated systems around your 
home or lab , these small "all-in-one" devices will 
really fill the bill . Rockwell is planning to come out 

with single-chip devices that can talk to off chip 
EPROMS so you can easily develop your own pro­
grams and not have to buy a thousand of the little 
buggers just to automate your home energy manage­
ment system, for example. And since the RAM, and 
110 are on one chip (along with the cpu), the system 
design turns out to be a lot simpler. 

And I've just heard a rumor that MOS 
Technology has announced a new chip called the 
6508 . Supposedly it has some on-board RAM and 
one 8-bit I/O port . But , I won't know for sure until 
the data sheet arrives. Now, if the full 16-bit address 
bus is present on the 6508, its eight bit I/O port 
could be used as a bank select for those applications 
requiring more memory than the normal 64K. Of 
course, it would be most useful at the lower end of 
the applications spectrum where the 6508 and an 
EPROM could form a very low-cost system. 

So don't despair, all's not lost. The 6500 will 
live on . 

6502 Word Processor (?) 
For quite some time I have wanted a word processor 
for my HDE expanded KIM system . Now the text 
editor that comes with the Hudson Digital Elec­
tronics disk system is probably the best there is for 
editing assembler source files . But, it has some 
limitations which make it a bit awkward when 

SEAWELL FROMMER II 

There's Nothing Like It! 


• Two independent b locks of 4 EPROM sockets 
• KIM , SYM or AIM programming firmwa re 
' Programs I. 2 or 4K 5-Volt EPRO MS: TM S2508 , 2516, 2532 and 

2758, 2716, 2732 

' Read -Only/Deselected/Read-Program fo r each socket 
· Program-p rotect toggle switch fo r whole board 
' Provision fo r remoti ng 4 sockets 

• O n-board generation of p rogra mming voltage . 
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space to empty sockets . Each socket can be enabled to READ on· 
Jy, READ and PROGRAM, or can be DESELECTED entirely. 
Simply moving a shunt sets one block of 4 sockets to 1, 2, or 4K. 
The other block can be set independently. 

Addresses are selected by piano-type switches on the top 
edge of the board . The whole board can be program-protected 
by a toggle switch on the top right corner of the board. A 
separate one-page ROM conta ining relocatable firmware for KIM , 
SY M or AIM is provided which can be set to any page in memory 
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soon . 
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SEA·LBM .. •. . •... UTILE BUFFERED MOTHER FOR KIM, SYM. AIM. 

SEA-1 .... . .... .. ........ . ............... . $199 
SEA·MOTHERS . . .. .... 4·SLOT MOTHERBOARD ............ . .. $50.00 

10-SLOT MO THERBOARD ........ . .. . .. . . ..$1 25 
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the second quarter of 1981. AIM disk versions and 
cassette versions for the KIM, SYM, and AIM 
machines are planned for sometime in 1981. 

If you do any writing at all, even just personal 
letters , you'll want a copy of this text editing soft­
ware for your HDE disk system. 

The text editing system is available from Charles 
Kingston , 6 Surrey Close , White Plains, NY 10607. 

The reason for the question mark in the title of this 
article? Well, when I started to write it, I had 
wondered about what the difference was between a 
word processor and a text editor. I tried to figure out 
in my mind just what this particular system was and 
what it could be honestly called. After about two 
days of thought on the subject, I've decided that I 
don 't really know the difference and it may not really 
matter anyway since everyone will have their own 
opinion. Since I can manipulate and insert text fairly 
comfortable with this particular editing software , I 
think it can be referred to as a word processor. If it 
were clumsy to operate I might call it a lousy text 
editor. So you decide ... 
WHAT IS THE DIFFERENCE BETWEEN A WORD 
PROCESSOR AND A TEXT EDITOR ????????? 

p 

c 
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handling articles or doing letter writing. Fortunately, 
another HDE system user , Chuck Kingston, also felt 
the need to have a processing capability and he went 
ahead and wrote one . 

His word processor is actually in two parts ­
the input editor and the output formatter. The editor 
uses line numbers (which makes the files readable 
with the HDE editor) but the lines in the editor file 
don't necessarily correspond to the output of the text 
formatter . The column width set command (which 
can either be imbedded in the text file or set up upon 
entry to the text formatter) determines the printing 
buffer length. Words are pulled from the input file 
and stuffed into this printing buffer until it's fil ed or 
a new line command has been encountered in which 
cases, the printing buffer will be dumped to the 
printer. So the line numbers are essentially ignored 
when the text is output to the printer. 

The editor includes commands for auto line 
numbering, block moves , string searching and 
replacing, tabbing and so forth. The text formatter 
allows margins and column size to be set, files to be 
chained in from disk, page numbers to be added, 
and includes lots of other features too numerous to 
mention. 

I think that the main feature of this system 
which makes it more than just another text editor is 
the way multiple lines can be inserted anywhere in 
the file , even between words on the same line . Nor­
mal text editors will not let you insert more text on 
one line than the difference between the amount of 
text already contained on that line and the length of 
the line buffer. To insert any more you'd have to 
delete some of the text already there . Chuck 
Kingston 's word processing system automatically 
saves any text overrun to new lines and lets you 
insert text to your heart 's content - up to the limits 
of memory , of course. 

This software has added a new dimension of 
usabili ty to my computer and I can see it being used 
a lot in my line of work . Now I'm going to have to 
figure a way to get my system out to the patio so I 
can work in the sunshine. 

If you 've been using the HDE text editor, you'll 
have no problem learning this word processor . I 
haven't tried to teach my wife how to use this soft­
ware yet so I can 't say how long it would take to 
teach someone who is not a constant computer user. 

At this time, the system is available for KIM 
systems with the 5" HDE disk system. The price of 
$75 (NY residents must add appropriate tax) includes 
the program object code· AND the manual on disk. 
That 's right , the manual is included on the disk as a 
number of text files. Besides being less expensive to 
produce, it has the advantage of providing examples 
of about every command in the system for your in­
spection . Versions for the 8" HDE (KIM and SYM) 
and 5" HDE SYM systems should be available for 
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A Low Cost Controller 
Development System 
The AIM 65, with an assembler ROM, makes a 
very usable and low-cost development system, as 
long as whatever is being developed is meant to 
reside on the AIM. However, if you should want to 
develop a dedicated controller system, the AIM 
doesn't really have the proper tools. What's needed 
is some way to communicate with the controller 
board to omehow download the object code into it 
for testing. But , up until now, there have been no 
low-cost add-on tools to enable the AIM to handle 
this kind of duty. 

Well, luckily for those of us who need such 
tools, that is no longer the case. A company called 
R.J . Brachman Associates Inc . has come up with not 
only the controller development tools necessary but 
the controller board as well. 

Let s talk about the controller first. Basically, 
it's a 4.5" x 6" p .c. board that contains a 6503 
microprocessor, a !MHZ xtal , two 6522 VIA chips, 
two 2114 RAMs, and a socket for a 2 716 (2Kx8) 
EPROM . There's even a power supply on-board 
that will accept 9 to 18 volts of A.C . The I/O comes 
ofT the board from a 44-pin edge connector. As you 
know, the 6503 has a total addressing capability of 
4K bytes - more than enough for a small controller 
system. The board layout is very clean and profes­
sional looking and a solder mask is included on both 
sides of the board. There ' s even an LED on the 
board to indicate power-on. 

As part of the development package, they have 
an In Circuit Emulator that takes the place of the 
6503 CPU in the controller and maps the lower 2K 
of the controller (everything but the EPROM) into 
the address space of the AIM . This means that you 
can directly access everything in the controller's 
memory space from the AIM . Think about that! 

The controller hardware and software can be 
fully developed and debugged using the tools already 
resident in the AIM (like the assembler, the software 
trace and breakpoint routines). No need to download 
to another system and work in the blind anymore . 

And when the system is developed, R.J. 
Brachman also has an EPROM programmer which 
plugs onto the controller and lets you make things 
more permanent. This is a very nicely integrated 
development system at a surprisingly low price. The 
In Circuit Emulator sells for $95, the EPROM pro­
grammer attachment sells for $45 and the controller 
board sells for from $25 for a bare pc board 
w/manual to $149 fully assembled with the on-board 
power supply. Pennsylvania residents need to add 
6% tax . 

The key to the low cost and high usability of this 
developmment system is in the use of the 6503 as the 
controller CPU . Because it can only address 4K of 
memory, all of it can easily be accessed by the host 

6502 FORTH 

6502 FORTH is a complete programming system which 

contains an interpreter I compiler as well as an 
assembler and editor. 

6502 FORTH runs on a KIM-I with a serial terminal. 

(Terminal should be at least 64 chr. wide) 


All terminal 1/ 0 is funnelled through a jump table near 
the beginning of the software and can easily be 
changed to jump to user written 1/ 0 drivers. 

6502 FORTH uses cassette for the system mass storage 

device 


Cassette read / write routines are built in (includes 

Hypertape}. 


92 op-words are built into the standard vocabu lary. 

Excellent machine language interface. 

6502 FORTH as user extensible. 

6502 FORTH is a true implementation of for th according 


to the criteria set down by the forth interest 

group. 


Specialized vocabularies can be developed for specific 

applications . 


6502 FORTH resides in 8K of RAM starting at $2000 and 
can operate with as little as 4K of additional 
contiguous RAM . 

6502 FORTH PRICE LIST 
KIM CASSETTE, USER MANUAL, AND 


COMPLETE ANNOTATED SOURCE 

LISTING $90.00 

($2000 VERSION) PLUS S&H 4.00 


USER MANUAL (CREDITABLE 

TOWARDS SOFTWARE 

PURCHASE) $15.00 


PLUS S&H 1.50 

SEND A S.A.S.E. FOR A FORTH 

BIBLIOGRAPHY AND A COM­

PLETE LIST OF 6502 SOFTWARE, 

EPROM FIRMWARE (FOR KIM, 

SUPERKIM, AIM, SYM, and 

APPLE) AND 6502 DESIGN 

CONSULTING SERVICES 

AVAILABLE .................. . 


EricRehnke 

1067 Jadestone Lane 

Corona, CA 91720 


Now Available For 
KIM, AIM, And SYM 



VAK-1 MOTHERBOARD 


We also carry: 

SYM-1 $229°0 

Al M-65 w/1 K 389°0 

AIM-65 w/4K 439°0 

We also do custom 
hardware and soft­
ware for the 6502 
microprocessor 

PRICE: $139°0 

Cal I or write for 
shipping charges 
and our complete 
catalog. 

The VAK-1 was specifically designed for use with the KIM-1 , SYM-1 and the AIM 65 Microcomputer Systems. 
The VAK-1 uses the KIM-4* Bus Structure, because it is the only popular Mu lti -Sourced bus whose expansion 
boards were designed specifically for the 6502 Microprocessor. 

SPECIFICATIONS: 

• 	 Complete with rigid CARD-CAGE 

• 	 Assembled (except for card-cage). Burned in and tested. 

• 	 All IC's are in sockets 

• 	 Fully buffered address and data bus 

• 	 Uses the Kl M-4 * Bus (both electrical Pin-out and card size) for expansion board slots 

• 	 Provides 8 slots for expansion boards on 1" centers to allow for wire-wrap boards 

• 	 Designed for use with a Regulated Power Supply (such as our VAK-EPS) but has provisions for adding 
regulators for use with an unregulated power supply. 

• 	 Provides separate jacks for one audio-cassette, TTY and Power Supply. 

• 	 Board size: 14.5 in. Long x 11 .5 in . Wide x 8 in. High 

• 	 Power requirements; 5V.DC @ 0.2 Amps. 

*KIM-4 is a product of MOS Technology/C.B.M. 

2951 W. Fairmount Avenue 
Phoenix, AZ 85017 
(602) 265·7564 



160 	 COMPUTll April. 1981. Issue 11. 

computer through the In Circuit Emulator. Another 
benefit is that since the 6503 only uses a 12 bit ad­
dress bus, and the top 4 bits are ignored, programs 
which reside in ANY 4K block can be installed in a 
2716 and run in the controller without needing to 
change any addresses at all! 

If you've ever tried to develop a small controller 
without tools like these, you '11 know why I'm so 
enthusiastic about them. Get more information from 
R.J. Brachman Assoc. Inc., POB 1077, Havertown, 
PA 19083 (phone 215-622-5495). 

Pentomlnoes-
The UHlmate Demo 
Every so often a non-computer type comes over to 
my house and our conversation may casually turn to 
the subject of computers. If I mention that I have a 
computer, he'll eventually want to see it in action. 
Unfortunately, watching an assembler or an editor 
doing its thing seldom excites the unknowing 
onlooker. As a result, I have been searching for the 
ultimate demonstration program. And . .. I think I 
just may have found it. 

The "ultimate demo" should not require any 
input from the onlooker and needs to show how 
powerful the computer is in solving problems. 

Pentominoes, a program from the 6502 Pro­
gram Exchange meets these specifications very 

nicely. Pentominoes is the computeriztion of a jig­
saw puzzle that has fascinated and frustrated math 
and logic types for years. The puzzle consists of 12 
pieces that must be fitted together to form a rec­
tangle . Each of the pieces represents one of the 
twelve possible patterns that can be assembled with 
five unit squares. 

..-------------- -- -·'------. 

For example, here is one possible combination. 
There are eleven others. 

Since each pattern consists of 5 units and there are 
12 such possible patterns, the total area of the rec­
tangle is 60 units. A 6 by 10 arrangement has been 
popular with puzzle solvers, but, other arrangements 
(5 by 12, 4 by 15, and 3 by 20) are also possible . 
The 3 by 20 seems to be t4e most difficult of the 
possible rectangle arrangements. According to the 

MCC AIM-65 ACCESSORIES 

20076 CHAPMAN AVE 

ORANGE, CALIF. 92669 

714 633-0245 

Now you can have your favor ite most 

usefu l programs. including BASIC pro· 

grams, ava ilable in EPROM for instant 

use! 

Our EPROM PROGRAMMER and EPROM 


EXPANSION are already known as the 

most economical AIM·65' accessories on 

the market. Now in addition to their proven 

usefulness for those working in assembly 

and machine language you can save and execute 

BASIC programs in EPROM. 


En joy the time·saving ease of programming in BASIC and the 
powerf ul capabi li ty of instant execution all for only $125.00 for both 
boards. 
Of course all of ou r t ime·tested features are included. The programmer pro· 

grams all 2 and 4 Kbyte EPROMS compat ible with AIM·65. features selec· And remember MCC has other line AIM·65 
table blank check and verify . duplicates ex ist ing EPROMs. and includes fu ll accessories available too ! 

• Centron ics port $72.50 (so ltware and ca ble inc luded) ut i lity rout ines to relocate object code in RAM to any EPROM address. • RS·232 port S78.00 (requires + 5 volts only. cable in· 
The EPROM EXPANSION gives you 8 Kbyte of extra EPROM memory space eluded) 

elim inating the need to remove your assembler or BASIC ROMs. And both • EPROM 	 EXPANSION wl! h ze ro·insert ion·force 
sockets. soft ware. cus tom designs and more! 1boards feature " straighHhru" (see picture) design for total compatibil ity •Call or wri te lor add1t1 onal produc t inlormation at no 

wit h other AIM·65 accessories. And now BASIC in EPROM opens a new world charge 
of applications for your AIM·65! Dealer and OEM inquir ies invi ted. Prices are US 
• AIM·65 1s a 1tademark of Rockwell 1n1ernal1onal 	 only. and do not include shipping 
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BOX 120 
ALLAMUCHY, N.J. 07820 
201-362-657 4 inc. 

HUDSON DIGITAL ELECTRONICS INC. 

ANNOUNCING THE HOE OMNIDISK 65/8 


Now, you can "plug in" the latest in a success­
ful series of flexible disk systems developed by 
HDEforthe KIM , SYM and AIM microcomputers. 
The OMNIDISK 65/8 is a complete system, 
using 8 inch soft sectored diskettes with a 
formatted (IBM Standard) capacity of 256K. Of 
course, a disk formatting function is included 
as are system supporting utilities for file 
renaming, disk packing , copy (dual systems) 
and others. 

TED, a full featured, line oriented editor is 
standard in KIM and SYM based versions to 
get you up and running on your project in a 
hurry. The AIM version uses the on-board 
editor. With the OMNIDISK 65/8 you can con­

centrate on your problem, the disk supports 
you all the way. 

OMNIDISK 65/8 is available in an attractive 
walnut wood cabinet, or unpackaged for OEM 
applications in dual and single drive configura­
tions. The H DE disk controller is a state-of-the­
art 4112' ' by 6112'' card electronically compatible 
with the 44-pin KIM-4 bus structure. The con­
troller and disk-driver are designed to operate 
with the popular Shugart 801-R and compatible 
devices. 

The OEM single drive is $1195, the dual, $1895 
and the dual in the walnut cabine!, $2200. 
Price is another reason to step up to the proven 
quality of an HDE system. 

HOE PRODUCTS- BUILT TO BE USED WITH CONFIDENCE 

AVAILABLE DIRECT OR FROM THESE FINE DEALERS: 


JOHNSON COMPUTER AR ESCO PLAINSM AN MICROSYSTEM S LONE STAR ELE C TRONICS PERRY PERIPHERALS 
Box 523 

Medina. Ohio •1'12 56 
216· 725·4560 

P 0 Box 4 3 
Audul.on P;i 1(;M QI 

21 5 .f,3 1 ·90!> '.' 

Box 171 2 
Auburn . Ali! 36830 

800·h 13·87 21\ 

Box 488 
Manchacil . Texils 78652 

6 12·282-3570 

P.O Box 92<1 

Mil ler Place.NY 11 76•1 

516·744·6<162 
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program docu mentatio n , out of 1,000,000,000,000,000 
possible placement combinations of the 3 by 20 rec­
tangle , only 2 solutions exist. 

Pentominoes is a 6502 machine language pro­
gram that solves the jigsaw puzzle by trying ail possi­
ble combinations of the pieces for a given rectangle 
arrangement until it finds a combination that fits 
together. The desired rectangle size can be chosen by 
the user as well as whether all, some, or none of the 
attempts are displayed on the users Ascii output 
device. Modification information , as well as a com­
plete source listing, is provided to enable you to con­
figure Pentominoes to just about any 6502 
system/terminal combination (including memory 
mapped video). 

To let Pentominoes be displayed on any Ascii 
output device, each pattern is represented by a par­
ticular combination of letters arranged in the same 
pattern. 

For example, the cross pattern 

.-----~~ .. ....... ----~ 

is represented by the let ter 'A ' in the same pattern. 

A 

AAA 


A 

On my Hazeltine 1500 terminal , Pentominoes clears 
the screen and homes up the cursor every time it 
prints an attempt. Since the terminal runs at 9600 
baud with KIM, and the attempts are happening at 
about 2 or 3 times per second , it looks like an anima­
tion and is qu ite spectacular to view . 

Pen tomi noes costs $15 and is available for KIM, 
SYM, AIM , AND TIM systems at memory loca­
tions $2380-$2801 or $0380-$08A l. Or send $1 for a 
complete catalog to: 
6502 Program Exchang 
2920 Moana Ln. 
Reno , Nevada 89509 

WA TYO R OMPUTER BACK? 

TM 
Let the MICROsport Microcomputer (MMC) ta ke over any 
dedicated task. 

It is the affordable alt ernat ive - kits from $89.00, application 
unit s fro m only S11 9.00 (assembled and tes ted). 

It is user-oriented - complete in-<:ircuit emulation all ows pro­
gram development on ANY 6502 based sys tem . It is compac t 
(4 Y2" x 6W' pc board) but powerful (32 1/0 lines ; 20 mA full 
duplex, LK RAM + EPROM socket 4 / 16 bit cou nters: 6503 
CP and works off any AC or D C power supply. 

Turn your present 6502 based system into a complete develop­
ment sys tem wit h : 

I MMC/03D Microcomputer with ZIF sockets 
I MMC/ 031 CE ln<ircuit emulator for the 6503 CP 

I MMC/03EPA EPROM Progra mmer complete wi th so ftware 
driver. 

For more info call or write 

R. J. BRACHMAN ASSOCIATES, INC. 

P.O. Box 1077 


Havertown, PA 19083 

(215) 622-5495 

DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 
Blame The 
Software! 
Power Line Spikes, Surges & 

Hash could be the culprit! 

Floppies, printers, memory & processor often interact! Our unique 

ISOLATORS eliminate equipment interaction AND curb damaging 

Power Line Spikes. Surges and Hash. 


• 	ISOLATOR (IS0·1) 3 filter Isolated 3-prong sockets; integral 

;~~~:~s~~~~ ~-u-~~r~~~'.~~ ;. ~8~~ ~ -~~~~~-u.~ .'~~~: .1. ~~ .'~af6~~~ 
• 	ISOLATOR (IS0-2) 2 !Iller Isolated 3-prong socket banks; (6 

sockets total); Integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank .... .. .... ... ............. .. .. $62.95 

• 	SUPER ISOLATOR (IS0·3), similar to IS0·1 except double 
filtering & Suppression ............. .. .. . . ... . ... . . .. $94.95 

• 	ISOLATOR (IS0-4), similar to IS0·1 except unit has 6 
lndlvldually filtered sockets ... .. . ........ ...... ..... $1 06.95 

• 	ISOLATOR (IS0·5), similar to IS0·2 except unit has 3 socket 
banks, 9 sockets total ....... . ....... . .... . .......... $87.95 

• CIRCUIT BREAKER, any model (add-CB) ........ . .. . Add S 8.00 

• CKT BAKR/SWITCH/PILOT (·CBS) . . ..... . ..... .. .. Add $16.00 


Master-Charge. Visa. American Express 

Order Toll Free 1-600·225·4876 


(except AK , HI, MA, PR & Canada) 


~Electronic .Specialists, Inc. 
111 Soulll Main Slreot. Nalick. Mass. 01760 

Technical & Non 800 1617-655 1532 
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KIM Tidbits 
Expanding Your 
System 
HoNey B. Hermon 
Department of Chemistry 
University of North Carolina 
at Greensboro 
Greensboro, North Carol ina 27412 
T he January 1981 issue of COMPUTE! carried a 
brief review by me, of a disk operating system for an 
expanded KIM-1. I have been asked (can you be 
locked up for talking to yourself?) to supply deta ils 
on how to expand KIM into a complete system in­
cl uding a disk drive. Even if you have reservations 
about this, as I am sure some readers do , read on 
and see how I did it . I am quite pleased with the 
finished project and feel it may make sense for other 
KIM owners to fo llow my lead. 

First Steps 
M y work with microcomputers began in the summer 
of 1976 when I purchased a KIM-1 , a small power 
supply and teletype (KSR-33). My justification was 
to have these serve as both an educational tool for 
me and my students and as an instrument controller . 
Our first project, a success, was to develop a 
machine language program, hand assembled by J ef­
frey Schmoyer, to control a syringe pump . Hand 
assembly is a drag and the next natural step was 
addition of extra memory in order to run an 
assembler. An article in 6502 Users Notes 
(November 1976) encouraged me to order a 4K $100 
memory board (S .D. Systems, Dallas, TX 75228) 
and attach it directly to the KIM bus . 

At this point I was able to run a small assembler 
and tiny BASIC . I quickly saw the value of hybrid 
programs which mixed experimental control (in 
machine language) and data analysis (in BASIC). 
However, in general, the later requ ired a floatin g 
point BASIC. Microsoft 8K BASIC was, in late 
1977, just bein g offered by Johnson Computer 
(Medina OH 44256). This program needed addi­
tional memory and I felt compelled to take the next 
step and add a mother board , KIMS I (Forethought 
Products, Eugen , OR 97402), which could support 
$100 8K static memory add-ons, e .g., Econoram II 
(Godbout Electronics, Oakland Airport, CA 946 14) . 

Wiiii's Advice 
Each step in the expansion of KIM this far was 
relatively painless with no problems and did not 
appear overly expensive. Now I was able to run a 
very nice enhanced BASIC (see previous KIM Tid­
bits) and a more comprehensive assembler. 

The only frustration was loading from cassette 
tape (even at 6x normal speed using Butterfield 
hypertape). Obviously a conversion to floppy disk 
was the way to go but none of the commercial 
systems was in my budget range. I did have an 8" 
disk drive and homemade power supply left over 
from an aborted project. Willi Kusche (Wilserv In­
dustries, Haddonfield, NJ 08033) noted my d ilemma 
and constraints on a visit here in the later part of 
1979. He informed me that with the addition of a 
disk controller, cable, and software, which he sold , I 
could ge t a disk operating system (DOS) up on my 
KIM . T his idea appealed to me and even though the 
going was not perfectly smooth I'm glad I followed 
his suggest ion and began to put the system together. 

Adding The Disk 
The first step was to construct the disk controller 
board (Versafloppy I, S .D. Systems). Table I shows 
the jumpers we made on the board . The kit was not 
too difficult to make but one chip was bad and I 
clumsily blew out several more before I got the board 
working. After that auspicious start we (Leon Stokes 
is we, I is me) put together a cable from the con­
troller to the drive . The disk drive was old enough to 
have a non-standard connector and we could not 
purchase a ready-made cable. Table II shows the 
interconnect ions that were necessary, between the 

********************************• 
ii K A S T it 
-tc I I Y I lt­
: M M M M : 

• *
• * 
• *
! FROM CASSETTE FAILURES :
t PERRY PERIPHERALS HAS * 
-tc THE HOE SOLUTION * 
: OMNIDISK SYSTEMS (5" and 8") : 

if ACCLAIMED HOE SOFTWARE * 
! • Assembler, Dynamic Debugging Tool. :
! Text Output Processor. Comprehensive : 
it Memory Test * 
•-tc e Coming Soon-HOE BASIC ** ! P.ERRY PERIPHERALS S-100 PACKAGE : 

! Adds Omnidisk (5") to : 
• Your KIM / S -100 System * 
! • Construction Manual- No Parts : 
• e FOOS & TED Diskette * 
! • $20. +$2. postage & handling. (NY residents : 
• add 7 % tax} (spec i fy for 1 or 2 drive system) * • * 
• Place your order with: * 
!"?' PERRY PERIPHERALS *it 
! P.O. Box 924 : 
! Miller Place, N.Y. 11764 : 
: (516) 744-6462 :
•iC Your Full-Line HOE Distributor/ Exporter lf-* 
~ . 
********************************* 
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controller and the drive . (Innovex 220M, now ln­
notronics, Lincoln, MA 01773). Sad to tell on power 
up the head loaded but nothing else happened. We 
subsequently found that the original lubricant (not 
used now) had congealed because the drive had not 
been used for four years. Our man in the machine 
shop (Henry Teague) freed things up for us and now 
everything worked . I was able to load the disk Willi 
had sent and made a back-up copy with his utility 
program. 

Observations 
My students and I have been using this system for 
slightly over a year. We originally loaded a short disk 
boot program from tape but are now using a 16K 
EPROM board (Digital R search Computer, 
Garland, TX 75040) with just one 2708 programmed 
by Willi for us . We make extensive use of disk data 
files which are then used as input to separate data 
analysis programs . A sim ple editor program (written 
by Becky Efird) prepare the data for storage on 
disk. A listing of the very si milar PET version of the 
program is shown as illustration of the features of the 
DOS. The KIM version of this program uses the 
USR function for monitor calls as opposed to SYS 
for the PET. Otherwis the programs are almost 
ident icaJ. 

Disk data files have the decided advantage of 
allowing recalculation by alternate models without re­
keying of data . About 128K bytes of data can be 
stored on each 8" disk. While some of the space is 
taken up by the disk directory and DO the latter 
can be optionally omitted on initial fo rmatting. 
Backup of data files is done with a copy utility and a 
second diskette or could even be done on tape. As 
further insurance I am considering a second system 
to protect against hardware failure. 

Conclusions 
Would I recommend this approach to others? Yes 
and no. The additional cos t to me for di sk operation 
was nominal as I already had the mother board , 
extra memory , disk drive and power supply. How­
ever, If I was starting from scratch, a complete 
system based on an Apple or PET would probably 
have been cheaper. Furthermore there is a potential 
noise problem with a n exposed single board com­
puter which other commercial expansions might 
minimize. I have had no problems with this but it 
should be mentioned . 

Working within a limited budget where only a 
few things could be purchased at a time , I was able 
to assemble a very nice system. I did have some dif­
ficulties but was able to overcome. Get a commercial 
system if you have the money. If not , consider occa­
sional add-ons with the object of reaching a disk 
based system at some future point. It really is great 
bringing up BASIC in less than 4 seconds. You will 
never be satisfied with less. 

Table I 
V crsafloppy 

Jumpers for B" 
Innovex 220M Drive Technical Function 

El - E2 Port E.3/.3 to DRVSEL 4 
E4 - E5 Port E.3/2 to DRVSEL .3 
E7 - EB HLD to HEAD LOAD 
ElO - Ell Port E.3/.3 to DRVSEL 4 
E15-E17 HLT(1771) to QcU15) 
E21 - E22 4MHz clock (B" drive) 
E24 - E25 pull up on pin 2 of U2 
E.32 - E.3.3 Ports E.3 to E7 (locations FOE.3 to 

FOE7 on KIMSI ) 
Note ­
Some jumpers arc etched on boards (rev A) and may need 
to be cut. Most jumpers are same as given for Altair 
mainframe with Shugart SABOO disk drive . 

Table II 
Controller B' Disc Drive 

V ersafloppy I lnnovex 220 M Function 

.36 LG ~st-cp~~ 

.34 L15 direct ion 
26 Ll.3 devi ce select 
20 L5 ~ 
42 L12 track zero 

6 L21 write current select 
1B LIB head load 
40 L7 write ga te 
22 LB _rc_a_d~y~.,....-,-~ 
46 L17 separated data 
.3B LlO write data 
44 L16 write protect 

NOTE : Power - + 5, - 5 , + 24V, and AC made to drive. 
Hard sector option on drive was disabled. 
Unseparated data ent to controller on separated data 
line. 

© 
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PRINTING A SYMBOL Richard F. Olivo 
Biological Sciences, Smith CollegeTABLE FOR THE Northamp on. MA 01063 

AIM·65 ASSEMBLER 

The asse mbler for Rockwell 's AIM 65 m a kes 
aSSL'lllbl y- la n guagc prog ra mmin g v -ry co nve ni e nt, 
pa rticul a rl y in cu njunction with 1he cxc ·II ·nt ed ito r 
1h a 1 is part ol' 1M 65's monitor . H oweve r th e 
assemble r docs not include a n o ption to print the sym­
bol tab le, a il ho ug h it do'" ereat ' su ch a tab le in 
memory. Thl' l'o ll owing program is one way of decod­
in g and printing- th e sy mbo l ta ble . In revis in g a pro­
gram, a print -out or the sy mbo l ta bl . ·an be ve ry 
helpful. 

On en ter in g the AIM 65 ass mbl r fro m the 
111 unit or, yo u arc ask cl fo r the a cldr sscs that 
start and ncl th\· :y mbo l table. The assembler places 
yo ur a nsw" rs in z ' ro-pagc addresses 3A, 3B 
( " FROM ") and '.~E. 3F ('TO "). Arter a . e mbl y, 
th e Jo ta l number of symbols is ava il ab le in addresses 
OB , OC ( in hi gh . low ord er). rhe sym bo l ta bl e it s· lf 
cons ists o f Sl'Cjlll'l1ti ;-ll ·ight -byt · ent r i ·s. The first six 
b yte or ~ach cntr a rc the ·ymbol name, in ASC II 
cha raccers (the as:c mliler e nte rs spaces if the symbol 
is ks: th a n six characters). and th e las t two 
b ytes a rc 1h c s mliol 's aclclrcss, in hex no ta ti o n . 

The p rog ra m to print the table r\'ads thro ugh 
th e tab le us in g inclir ' ·t addressing ind ·xccl b y Y. 
It es ta blis hes the var ia ble ADDR (al loca ti o n s 00 and 
0 I ), w hich prov id es th e adclre s f th e lir. t characte r 
of the curr ·nt ·y111bul. ADDR is init ia ll y set eq ual to 
the adclrcs: in " FR M (3 , 3B); it is in -re mented 
by e ight a l'tcr each sy mbol is printed . Fo r each ymbo l , 
th e Y rq~istc r is in nem nt ed from zero to seve n ro 
ac ·css the su T ·ssive bytes o f th a t symbo l. 

A second va ri a bl e, 'OU T (add r ·sse · 02 a nd 
o:l), k(·e ps track o r th t' numbe r o f sy 111bu l th a t re ­
m ai ned tn Ix printl·d . CO Ti: initiall y s · 1 equal 
to o ne le ·s th a n the total numbe r of symbols ( from 
a dclrc:scs OB a nd OC:), a nd it is uecrem nted by one 
a ftl'r ·ach ·y mbol i: prin ted. rter . T rcachl'S 
Zl'ro (t he la . t sy mbo l i. nu 111 bcred zero, which i 
wh y the initi a l co unt is om· less th an the to ta l). 
th e progra m ex it s a nd prin ts the to tal number of 
sy mbols in hex no t at io n . The program u cs A I tJ 
m o nitor sub rnuti rH'S to p r int th · I I a nd hex 
characters. It a lsu turn s the A IM printer on and 
off a t the Stan a nd end or the table, whi ch I !incl \"Cry 
handy. 

The lis tin g g ive n be low place · the progra m a t 
loca t io ns 0200-0271) , which nre av<1 il abk on ·ver y 
A IM 65. The prog-r; 1111 cou ld or co urse b · pl a ·eel in 
u thc r m emo ry loca tions, a nd it would be v ·r , co n­
venient in a PROM . A t the end o r the li ~ting . the 
program wa · run to list it o wn s ·mbol table. 

==0000 8LANK=SE&3E 

==0000 CRLOW=SEA1 3 

==0000 EQUAL=SE 7D8 

==0000 PRI AS C=S E97A 

==0000 PRIFLG=SA411 

==0000 PRI HX2=SEA46 

==0000 11D DR=0 
==0000 COUNT=ADDR+2 
==0000 

•=S0200 
I I I TL ADD R, COUN .• '( 

==0200 
.: "FROl1 " = 3A .. _B 
==0200 SYl1T8L 
A53A UlA BA 
3500 ST A AD[iR 
A5J'B LDA EB 
3501 STA ADDR+i 
, ADDR ACCESSES TABLE 

A5&B LDA s0B 
8502 STA CC•U NT 
A50C [lA sec 
35 03 3TA COUNT+i 
==0210 
; COUNT=S YMBOLS TO GO 
C603 
. FIRST 
A000 
.' I tH•~< 

A'.'130 
BG11 A4 
· TURN 
2013EA 
2011EA 

GEC CDUNT+1 
S'i MB=& , llOT 1 
LD'" 110 

3 BYTE5 S 'MBOL 
Li.'•A U80 
ETA PRIFLG 

PP I IHEP Ori 
JSR CR LOW 
.! SR CRLOW 

. ~KIP 2 LINES AT TOP 
MAIN LOOP 

==@ ;:1F 3'i'MLP 
8100 DA . AGGR J, Y 
:'006 CPY 116 
, B'i ES 0-5 =AS-JI 
F~07 BE Q 3PAC E 
, PRJIH 6 RS C I : CHAR. 
20..,AE? SR PRIASC 
cs NY 
4C1 F02 _MP S'r'ML P 
.: DR JNT SPACE ~; EQUAL 
==&22 C SPAC E 

48 PHR 
2lBEE8 JSR BLRNf. 
20D8E7 .TSR EQUAL 
203EE8 JSR BLANK 
; NE XT 2 BYTES= HE X 
68 PLA 
2046EA JSR PR! HX 2 
CS ! NY 
8100 LDA "AGDR). Y 
==023D 
2046EA JSR PRI HX2 
~013EA JSR CRLOW 
; HAYE PRI NTE D 1 LINE 

DECR CO UNT ! TEST 

C603 DEC COUNT+1 

A9FF LDA UFF 

C50:? CMP COUNT+1 

: FF= BORR OM 

D006 BNE NXTAD R 

C602 DEC COUNT 

==024D 

C502 CMP COUNT 

, FF = [>ONE

F01;: BEQ DONE 


UPDATE ADDRESS 

==0251 N ~:TADR 


18 CLC 

A500 LDA ADDR 

·' LOW B'fT E 

6908 ADC llB 

8500 STA AD DR 

A501 LDA RDDR+1 

.: HIGH BYTE 

6?00 ADC ll0 

3501 STA ADDR•i 

A000 LDY #0 

4( 1F02 . MP S '~11LP 


PP I tT TO TAL J· EX IT 

==(1.;.6 3 [ · O l~E 
2~1:EA .!SR CRLOM 
A588 LD A $08 
2046EA JSR PRIHX2 
A50C LDA sec 
2046EA JSR PRIHX2 
, PRINT TOTAL.. SK IP LN 
201:1 EA JSR CRLOW 
==0273 
201 :S EA JSR CRLOW 
A900 LDA 10 
8v11A4 STA PRIFLG 
. TURN PRINTER OFF 
4C82E1 JMP SEHl2 
.: JUl1P TO MONITOR 

END 

BLANK E8:1E 
CR LOW EAiJ 
EQ UAL E7D8 
PRIASC E97A 
PRIFLG = A411 
PRIHX2 EA46 
ADDR 0000 
COUNT 0002 
SYl'ITBL 0200 
SYMLP 021F 
SPACE 022C 
NXTADR 0251 
DONE 0263 

000D 
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WordPro Plus 
Packages For 
Commodore 
Computers 
Professional Software Inc. of 

eedh am, Mass. has announced 
the ava ilability of WordPro 3 Plus 
and WordPro 4 Plus word pro­
cessing software for use on 
Commodore Business Machine 
computers. 

In addition to all of the highly 
advanced features currentl y found 
in WordPro 3 and WordPro 4, 
many new capabilitie a re now 
eas il y access ible . ew features in­
clude: M ath Functions (addi ng and 
subtrac ting columns of numbers 
within text), Superscripts and 
Subscripts, Bold O verstrike, Exit to 
Bas ic, Vari able Lines per Inch , 
Additional Pitch Settings Audibl e 
Feedback, Pause Command , and 
Simultaneous Input/Output (Word ­
Pro 4 Plus Only) . 

For al l its sophisticat ion , 
however, a major benefit of Word­
Pro Plus continues to be its " turn 
key" design and ease of use. Over 
4,000 copies of WordPro a re cur­

rentl y in use worldwide and a re 
ava il able to Dealers and lnterna­
tjonal Distributo rs exclus ively 
through Profess ional Software Inc. 

Professional Softwa r al o an ­
nounced that it s WordPro Plus 
programs provide capabilit y for 
multi -user word process ing. 
Together with the Multi -C luster, 
WordPro 3 Plus and 4 Plus allow 
th e use of up to 8 CPU 's with one 
disk drive, thereby creatin g a real­
time " Multi-User " word pro­
ce ing system . 

In addition to oth er forms of 
dealer support , Profess ional Soft­
ware has in troduced its exclusive 
D ealer Demo Pak . This D emo Pak 
conta ins demonstration programs 
of WordPro 3 Plus and WordPro 4 
Plus , a Commercia l Syst m Sale 
T ra ining Manual with emphasis on 
word processing sales , four-color 
WordPro Plus Posters, and an 
extremely complete WordPro 
Literatur Package designed to give 
dealers concise and profes ional 
marketing support. 

For more information contact : 
Pro~ ·sional Softwar Inc. , 
166 Crescent Road, Needham , MA 
02194. (617) 444-5224 T elex 
951579 

June Workshops 
Announced 
Virginia Polytechnic Institute And 

tate U nivers ity has announced a 
set of workshops. The programs 
wi ll be d irected by Dr. Paul Field , 
Dr. Chris T it us , D r . J n Titus, 
and Mr. D av id Lar en . These 
courses will be on the Virginia 
Tech campus in Black bu rg 
Virginia: 
1. 	Digital Electronics fo r 

Automaton and Inst rumenta­
tion, June 22, 23, 1981. 

2. 	 Microcomputer De ign Inter· 
faci ng, Programming , and 
Applica tion using the 
Z80/8085/8080 . Ju ne 24 , 25 , 26, 
27 , 1981. 

All workshops are hands on with 
the participant designing and 
test ing cone pts with the actual 
hardware. For more info rm ation , 
contact Dr . Linda Leffel, C .E .C. , 
Virginia Tech , Bia ksburg, VA 
24061 . (703-961 -5241). 

New Product releases are 
selected from submissions for 
reasons of timeliness, available 
space, and general interest to 
our readers. We regret that we 
are unable to select all new 
product submissions f or 
publication. R eaders should be 
aware that we present here some 
edited version of material 
submitted by vendors and are 
unable to vouch for its accuracy 
at time of publication. 
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APPLE ® PET® and other Microcomputers 

at SUPER DISCOUNT PRICES! 
ATARI 

0 PHYSICS (AT) ... . ... .•.... . . . 24 SO 
0 GREAT CLASSICS (AT J •• ..• . ..•. 24 SO 
0 BASIC PHYSCOLOGY JA TJ ....•.•. 24 SO 
0 PRINCIPLES OF ECONOMICS (AT) • . 24 SO 
0 SPELLING (ATJ .• . • .•.•.. . ..•. 25 SO 
0 BASI C ELECTRICTITY (AT) . • .... . 24 SO 
0 BA SIC ALGEBRA (AT J . ..• . • ...•. 24 SO 
0 SK RAM MODULE (ATi ..... .. . .. . 95 00 
0 16K RAM MODULE (AT J .. •. •.. . . 170 00 
0 KINGDOM (AT) . ...... . . • .•... 13.55 
0 LEMONADE (AT ) ..... .. . ..• .. . 13 55 
0 STATISTICS I (AT) ..... ..... ... 1795 
0 BLACKJACK (AT) .•..•....••.•. 13 55 
0 BIORYTHM IAT) ...••••••.•..•• 13.55 
0 HANGMAN (AT) .• . . •. . •.. , , ... 13 55 
0 SPACE INVADER S (AT) ..•.... . .. 17 95 
0 EUROPEAN CAPI TALS (AT) .... . .. 13 55 
0 MORTGAGE LOAN (AT) •.•.•• .. . . 13 55 
0 STATES&CAPITALS (AT) •.• . .•• • 1355 
0 EDUCATION SYSTE M (AT) .•.• .. . . 22 SO 
0 ATARI BASIC (AT) ... . •.•.• . . .. 5395 
0 ASSEMBLER DEBUG IA TJ ...•..•. 53 95 
0 BASKETBALL (AT ) •.. . . .. , • •.• . 35.95 
0 VIDEO EASEL· IFE (AT) ... , • •.•. 35 95 
0 SUPER BREAKOUT (AT) ... , .••.• 35 95 
0 MUSIC CO MPOSER (A Tl ...•.• . . . 53 95 
0 COMPUTER CHESS (AT) . . •. •. . .. 35 95 
0 3·D TIC TAC TOE (AT) . . • . • , ••.•• 3595 
0 STAR RAIDERS (AT) .. . .. . . .•.•• 53.95 
0 TELE LI NK (A Ti . . . ...... • . . .. . 22.50 
0 PADDLES (ATJ ...... ... .• •• ... 17.95 
0 JOYSTICKS (AT) ............•. 17.95 
0 US H ISTORY (AT) .•. . ....•.... 24 SO 
0 US GOVERNMENT (AT) .......•• 24 SO 
0 SUPER VISE RY SKILLS (AT) .... .. . 24 SO 
0 WORLD HISTORY (ATI . ....•.. .. 24 SO 
0 BASIC SOCIOLOGY (ATI • . . . ..••• 24 SO 

ADVENTURE INTERNATIONAL 
0 ADVENTURE HINT SHEET . . .•••. . . • 7 95 
0 ADVENTURE (1 .2.31 !DJ (AP) • • .•. 35 95 
0 ADVENTU RE (4.5,61 !DJ (AP) . . • .. 35.95 
0 ADVENTURE (7,8,91 !DJ IAPI . . . .• 35.95 
0 ADVENTURE •10 IDJ .• .... . ...•• 18.95 
0 ADV ENTURE 1spcc1ly 1-101 (AP) •• . •• 13 55 
0 PLANETOIDS "ASTEROIDS" !DJ (AP! • . • . 17 95 
0 PLANETOIDS "ASTEROIDS (AP) . . . . . 13 55 
0 POKER (API ..... . .•. • • ...... . 13 55 
0 POKER (AP) (DJ .. .....• • ...•. 18 95 
0 KID VENTURE '1 (AP) •. • .•. .... • 13 55 

AVALON Hill 
0 MIDWAY (P,AP) . .. ...... . . • • .•. 13SO 
0 NUKE WAR (P,AP) •.•. . •. ...• ... 13SO 
0 PLANET MINERS (P.AP) ....•..... 13SO 
0 CONVOY RAIDER (P.AP) ....••...• 13SO 
0 B l BOMBER (P.API ..•. . . • .. . . .. 13SO 
0 LORDS OF KARMA (P,AP) •.. . ...•. 1800 

AUTOMATED SIMULATION 
0 TUESDAY QUARTERBACK (D! (AP) .•. 26.95 
0 STAR WARRIOR (C .DJ (AP) . • .. . . . 3595 
0 THREE PACK (DI i AP.P) . . •.•• . •. 4500 
0 STARFLEET ORION IC.DJ (AP) .. . •. • . 22.SO 
0 STARFLEET ORION C) IP) . ..•• . ... 22 so 
0 INVASION ORION (C.D( (API . .•• . ..• 22SO 
D INVASION ORION ICJ (Pl . .• .•. • . • . 22 so 
0 APSHAI !DJ (AP) • • . . ....•.•.•. 2695 
0 APSHAI (Cl (P) ... . . . .•.. .. . •• 2695 
0 AYN (D.C! (AP) .•.• .... .. ..... 17 95 
0 AYN (CJ (P) . . . . ...•• , • . •• . . . 17 95 
D MORLOC (C.DI IAPI .• . .•. . ..• . 17.95 
0 MORLOC IC! (P) . . . . . . . . •.•.• . 17.95 
0 RIGEL (C.DJ !AP) • . . . ..• • . .• . . . 22.SO 
0 RIG EL (CJ (Pl . .. . •. . • .. .. . ... 22 so 
0 HELLFIRE (DJ (AP) . .. . • .•.•... 2695 
D HELLFIRE !CJ (Pl ...•••.•... . . 

2695 

QUALITY SOFTWARE 
D 6502 DISASSEMBLER (A TJ ...... .• IQ 55 
0 ASTRO APPLE (AP) ....• . .... ... 13 55 
D ASTRO APPLE (APJ (DI .••••.•.. 17.95 
D ASTEROIDS IN SPACE (DI (AP) .•.. 17 95 
D ATARI ASSEMBLER (AT) •.•.• . • . • . 22.SO 
D BABBLE iAPJ . • ... • . •.••. . • . .. 1355 
D BABBLE (AP) ID! •••...• . • . ••.• 17.95 
0 BATTL ESH IP COMMANDER (AP) . .•. 13.55 
0 BATTL ESH IP COMMANDER !DI (AP) .. . 17.95 
0 BENEATH APPLE MANOR (AP) ....• 13.55 
D BENEATH APPLE MANOR (AP) !D( . • . 17.95 
D FASTGAMMON ID( (AP) •..•.•... 22 so 
D FASTGAMMON (AP.AT) • .• .•.•... 17.95 

g~~f~~s A~vE~iGRE. ·,;.r.,· : : : : : : : : 7000 
17 95 

D FRACAS ADVENTURE !D) (AP) . ..• . 22 so 
D LINKER (API !DI • . . . ..... . . ••• 44 00 
D TANK TRAP (AT) .•.•.. . . . ....•. 1055 
D TANK TRAP (AT ) !DJ . . .... . •.•. 1355 
D TARI TREK (AT) . .. ....•.•.•.•. 10.55 
D TARI TREK (AT) !DI •. . ..•• . • . . . 1355 

PERSONAL SOFTWARE 
D CCA DATA MGMT ID I (AP) .• . • . •. 85 00 
D DESKTOP PLAN ID( (AP) ..• •• •• . 85 00 
0 GAMMON GAMBLER (AP) . . . • • . . • . 17 95 
D GAMMON GAMBLER !DI (AP) ••. .. 22.SO 
D MONTY MONOPOLY !DI (AP) ..... 31.55 
D VISICALC (DI !AP) • • . • . . . • . • . . 125.00 
D VISICALC (DJ (AT.P) ... .. ....• 170.00 

INSTANT SOFTWARE 
DAIR FLIGHT SIMULATION (P.APJ ..• . . 895 
0 APPLE FUN !DJ (AP) ...• .. .. ••.• 17 95 
0 CASINO (P) •... • ..•.•.•....... 7 25 
0 MORTGAGE (P) •...•... • ..••.. . 7 25 
0 PADDLE FUN !DI (AP) . • . • . • • • . . I 7 95 
0 PENNY ARCADE (P) • • ••••••••• •• • 7 25 
0 PET UTILITY (Pi •...• . .•. . ..••.. 8 95 
D CUBIC 4/GOMOKU (P) . . . •.•.•• .• . 7.25 
D SANTA PARA VIA FIUMACCIO (AP.P) ••• 8 95 
D SANTA PARAVIA FIUMACCIO (AP)! D) . . . 17.95 
0 SAHARA WARRIOR (AP! ...•...... . 7 25 
0 SKY BOMBERS (AP) !DI ..•.•.•.• 17 95 
D SPACE WARS (AP) . . •.•.•.• . .. . . 7.25 
D SUPERSHOOTERS (AP) .. . . . .. •.•. 8 95 
0 TREK· X (P) ...•.• • .. • .•.•. • .•. 7 25 

STRATEGIC SIMULATIONS 
D COMPUTER AMBUSH !DJ (APJ . .• .• 51 SO 
0 COMPUTER BISMARCK !DI (AP) • . . 51.SO 
D COMPUTER CONFLICT ID( (AP) . .• . 35.00 
D COMPUTER NAPOL EONICS(Dl(AP) ... 3500 
0 COMPUTER QUARTERBACK (D!!AP) . .. 3500 
D AIR COMBAT (DI (AP) .. . ..••.•. 51 .SO 
0 WARP FACTOR !DI IAP) . .• . .•. • . 35 00 

SUB-LOGIC 
D 30 GRAPHICS (AP) .•........... 40.00 
D 30 GRAPHICS !DJ IAP) ......•... 48.00 
D A2·FS1 FLIGHT SIMULA TOR (AP) •.• . 22.00 
D A2·FS1 FLIGHT IDI (APJ . •.•.•... 29 00 

MICROSOFT SOFTWARE 
0 ADVENTURE !D I (AP) • • . • .. .• . .. 25 SO 
0 OLYMPIC DECATHALON IDJ (AP) . .. 20 00 
D TYPING TUTOR (APJ ID) . • . ..•... 17 95 
D TYPING TUTOR IAP) • . • • • . • • • . . . 13.55 
D Z·80 SOFTCARD ID( (AP) •• .•. .. 280.00 

ON LINE SYSTEMS 
0 Hl·RES ADVEN •O (AP) IDJ . . • • • • . 17 95 
0 Hl·RES ADVEN •I (DI (AP) .•.•.•. 22 SO 
0 Hl·RES ADVEN •2 !D) (AP) .••.... 29 00 
0 Hl·RES FOOTBALL• I !DI (AP) •..•. 36 00 
0 Hl·RES CRIBAGGE (DI (AP) .. . .. • . 22 SO 
0 PADDLE GRAPHICS !DI (AP) .• •.• . 36 00 
0 TABLET GRAPHICS !DI (AP) • • •••. 44.95 

SIRIUS 
0 CYBER STRIKE (DJ (AP) . •. • .•. •• 36.00 
0 STAR CRUISER ID! (AP) .•..... . . 22.SO 
0 BOTH BARRELS ID! (AP) .. . ••••. 22 SO 
0 PHANTOM FIVE (D! (AP) •. . . ..• •• 36.00 

SYNERGISTIC SOFTWARE 
0 DUNGEON & WILDERNESS IDI (AP) .• . 29.00 
0 DUNGEON (AP) • • • . • • . • . . . . . • . 13 SO 
0 DUNGEON ! DJ (AP) .. • . •.• . .. •. 15 75 
0 ODYSSEY !DJ (AP) • • . • • . . . • • • • • 27 00 
0 HIGHER GRAPHICS ID! (AP) •• .... 31.SO 
0 WI LDERNESS (AP) •. •... .•• . . . . 15 75 
0 WILDERNESS (DJ (AP) .••• • ••.• • 18 00 

BORDERBUND 
0 EMPIRE GALACTIC (AP) (DI .••. . . 22 SO 
0 GALAXIAN (AP) IDI •.•. . . . . . . •. 22 SO 
0 HYPER HEAD ON (AP) (DI ....•... 22 SO 
0 REVOLUTION GALACTIC (APJ !DI . . 22.SO 
0 TANK (AP) IDJ •.• .......• .•. . 13.55 
0 TAWALA'S REDOUBT (API IDJ . •.• . 26 95 
0 TRADER GALACTIC (AP) IDJ ••••• . 22.SO 

MUSE COMPANY 
0 ABM !DJ (AP) ..•...•... • . .• .. 22 SO 
0 ADDRESS BOOK (AP) )DJ ••••••.• 44 SO 
0 APPILOT II IDJ (AP) . .. . ... .• • .. 80 00 
ci BEST OF MUSE (AP) !DJ . ....• • . . 35 95 
0 GLOBAL WAR (APJ (DJ .. . .•••••. 22.SO 
0 MA TH·APPLESOFT (AP) IDJ .••.•. 35.95 
0 SUPER TEXT II (AP) IDJ • •...•.• 135.00 
0 THREE MILE ISLAND !AP) (DI .•... 35.95 
0 U-DRAW II (AP) ID) ••. • • . ... • •. 35.95 
D THE VOICE (AP) !DI •• .•.• •.•.• . 35.95 

IRIDIS 
0 IRIDIS 1 (AT) •.. • . •.•..... • . • .. 8 95 
0 IRIDIS I (AT) !DJ •••.•.•. .. •..• 11 75 
0 IRIDIS 2 (AT) • .•• ••.• • ..•.•... 14 SO 
0 IRIDIS 2 (AT) (DJ .•.. . • • . ••..•. 16 95 

EDU-WARE 
0 COMPU READ (AP) !DJ ••• . •• • . • . 22.SO 
0 ESP (API (DJ .•• . .• • . •.• ••. • . 14.SO 
0 ETWORK (AP) IDJ ........ .. .. 17 95 
0 PR ISONER (API IDJ •.• .. •. . • . • . 26 95 
0 SPACE (AP) !DJ . . • . • .. .. .. • • . 26 95 
0 SPACE II (AP) IDJ .•.•.••••.•. . 22 SO 
0 TERRORI ST (AP) !DI .•• ••••••. . 26.95 

PRDGRAMMA 
0 MICRO INVADERS (AP) . .•...•.•• 14 SO 
0 EXPAND·A·PORT (AP) . . . • . • . • . • • 53 95 
0 JOYSTICK (AP) •• • ... .• •...•.• . 35.95 
0 TI NY PASCAL (AP) !DJ • . .. . . .. . . 44 SO 
0 SPACE WARS (AP,P) . .. . ..• . • •• .. 8 95 
0 WPS STANDARD (APJ IDJ ..•...• I 17 00 

HAYDEN 
0 SARG ON II (APJ . ••.••. . •• .. . .• 25 00 
0 SARGON II (APJ !DI • .•• . .• •. ••• 30 00 
0 REVERSAL (AP) • • • . . • . . . • • • • • . • 25.00 

If you don't see it listed, write ... we probably have it in stock! 
~----------~------------------~--------. 

S1gnatu1 e 

Shop tne ahove p1ograms as checked to Numuer of P1 ogr ams Ordered 

M1 /Mrs Amount al orde1 .. .. ... . . . • . ·----­

NY res1den1s add Sales Tax . . .. ----­

Add shipping anywhere 1n the uS _ __,2 ·~,,__o..:oo

l olal amoun l enc losed ..... .. .---- ­

S1 a1e Zip Charge my 0 Master Charge 0 Visa 

I nave a 

with K memo1y Card No Expues ____ 

If not marked-Cassette Mail to: DIGIBYTE SYSTEMS COBP• I 
ATARI is a trademark of ATARI INC 
APPLE Is a lrademark of APPLE COMPUTER. INC 31 E t 31 t St t N Y k N Y 10016 /

\ PET is a lrademark of COMMODORE BUSINESS MACHINES. as S ree , ew Or , . . 
\ P11cessubfett to change without notice (212) 889-8975 /

' -----------------------------------/ 

I 
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SYBEX Announces 
The Pascal 
Handbook 
SYBEX has announced the release 
of THE PASCAL HANDBOOK, 
By Jacques Tiberghien ($14.95). 
Described as a comprehensive dic­
tionary of all features for most ex­
isting versions of Pascal, THE 
PASCAL HANDBOOK contains 
every symbol , reserved word , iden­
tifier and operator for UCSD, 
J ensen-Wirth , OMSI, Pascal Z, 
HP1000, ISO and CDC Pascals. 

Arranged in alphabetical 
order, each of the over 180 entries 
contains the definition, syntax 
diagram, semantic description, 
implementation details, and pro­
gram examples in a format struc­
tured for ease in accessibility and 
application. 

This unique book has been 
designed to faci litate the use of 
Pascal for everyone: For the 
novice, it provides immediate ac­
cess to definitions and examples. 
For the experienced program mer it 
is a single source of comprehensive 
information. 
For more information, contact: 
SYBEX, I C. 
2344 Sixth Street 
Berkeley, California 94710 
415/848-8233 

Clock/Calendar 
Feature Dropped 
From Apple Ill 
Personal 
Computers 
CUPERTINO, CA - February 
10, 1981 - Apple Computer Inc. 
said today it would no lon ger offer 
a special built-in clock/calendar cir­
cuit as part of the Apple III per­
sonal computer. As a result , the 
price of the Apple III h as been 
reduced by $50. 

The battery operated inte­
grated circuit is not critical to the 
Apple III's operation. It is used to 
log time and date information 
automatically on fil es the computer 
has stored. Users , typically those 
keeping accounting records , can 
enter this information manually 
from the computer keyboard. 

"We are removing the clock 
chip from the Apple III computer 
because we have not been able to 
obtain a supplier that can meet 
Apple's rigid quality and reliability 
standards," said Barry N. 
Yarkoni , Apple III product 
marketing manager. " We feel that 
elimination of this circuit will have 
a po iti ve effect on Apple III 
manufacturing schedules," Yarkoni 
added. 

Customers who cu rrently have 
Apple Ills will recei ve a $50 rebate 
from the company. Letters an ­
nouncing the change and offering 
the reba te have been mailed to all 
Apple III owners who have re­
turn ed a warranty ard . Dealers 
have also been notified. 

Customer deliveries of the 
Apple III computer began in 

ovember 1980. N w U. S. prices 
start at $4 190. 

New VP Marketing 
At Atari's 
Computer Division 
Sunnyvale, CA - February 2 
-Rigdon Currie has joined Atari , 
Inc. as vice pres ident of marketing 
fo r the Computer Divi ion , the 
announcement made by Raymond 
E. K assar, Atari chief executive of­
ficer and chairman of the board. In 
the newly created position, Currie 
wi ll be responsible for market ing 
and sales of the Ata ri 400TM and 
800'1 

·' 
1 persona] computers in­

clud ing peripherals and software . 
''We are very pl ased to 

welcome Currie aboard,'' said 
Kassa r. ''He comes to Atari at a 
time when his marketing ex­
perience, both domestic and inter­
nat ional, will be parti cularly 
valu able. The dem and for Atari 
personal computer ys tems has 

New 6502·Based 
Single Board 
Computer 
The CPU 65/08 SBC for general 
purpose industrial and commercial 
applications is available from 
Systems Innovations , Inc ., Lowell, 
Mass. Utilizing the popular 6502 
Microprocessor , the board will 
accomodate up to 24K of 
ROM/EPROM and 8K of RAM. 

Two on board VIA ' s provide 
40 110 lines including 4, 16 bit 
timer/counters, two serial Jines and 
14 levels of interrupt. The 110 buss 

supports DMA and is fully buf­
fered with pinouts equivalent to the 
KIM 4 standard, thereby allowing 
the CPU to drive expansion boards 
directly. 

In small quantities, the unit is 

priced at $275.00 each and is 
available off the shelf. For furth er 
information contact: Systems In­
novations, Inc., N . R. Prevett, 
P.O. Box 2066, 505 Westford 
Street , Lowell, Mass ., 01851 



Big Savings On Atari & PET! 
No Risk - No Deposit On Phone 
Orders - Shipped Same Day You 
Call0 

- C.O.D. or Credit Card 

Please Call Between 11 AM & 6PM 
(Eastern Standard Time) 

(800) 233-8950• On all in stock units 

ATARI® 800™ 
PERSONAL COMPUTER 

ATARI® 810™ 
DISC 

DRIVE11 +il••UlllllllH l l\ 11 

1111 \ 1\\\ 

~ - ~I ATARl&XQIQI·- I -

----~ -- ­ -

List $1080 
$759 List $599.95 

)ll New Low Price 
'9 only $489.00 

ATAR ,~ Maxell Disks .. ... . .. . . ... 10 for $34 
~ I i Sycom Disks . ... .. . . . . ... 1 O for 29 

Atari Disks .. . . . . .. .. . . .. . 5 for 22 

CX4115 Mortgage & Loan Analysis .. .. . $13 

400 16K . . .. . .... .. ... . .. . . . . . . . ... .. 449 

4008K . ... . ... .. . ... . . .. . . . . ... .. . . . $419 


CX4101 An Invitation to Programming 1 .. . 17 
 CX.8104 Atari 810 

410 Recorder.... . . .. . .. . .. .... . . ... . 62 
 CX4106An Invitation to Programming 2. . . 20• 

815 Disk .. . . . ... . .... . .•.• . .. .. .. . ... 1199 
 CX4117 An Invitation to Programming 3. . . 20· Master Diskette 11 

822 Printer . . . . . . . . . . . . . . . . . . . . . . . . . . 359 
 CX41 07 Biorhythm.. . . .. .. . ........... .. 13 

825 Printer . . . . . . . . . . . . . . . . . . . . . . . . . . 779 
 CX4103 Stat istics I .. .. . .. .. .. .. . .. . . .. 17' New DOS 2 Operating
830 Modem.. . . . . . . . . . . . . . . . . . . . . . . . . 1 59 
 CX4 1 21 Energy Czar .. .. .. .. . . . . .. .. .. . 13 
 System Master850 Interface.Module . . . . . . . . . . . . . . . 179 
 CX4 1 08 Hangman .. . . . .. .. . . . . .. . .. . .. . 1 3 

CX852 SK RAM . . .. . .. . . . . . . . . . . . . . .. 94 
 only $21.00 

CX853 1 6K RAM . . . . . . . . . . . • . . . . . . . . 149 


CX41 02 Kingdom. . . . . . . . . . . . . . . . . . . . . . . 1 3 

CX4112 States & Capita ls . .. .. . . . . .. .. . 13 


CX70 Light Pen... . . . .. . . . . . . . . .. . ... 64 
 CX4114 European Countries 

CX30 Paddle . . . . . . . . . . . . . • . . . . . . . . . . 18 
 Microtek RAM 16K or32K& Captials .. .. . . .. . . ... ... . .. ... .. .. . 13 

CX40 Joystick . . . . . . . . . . .. . . . .. . . . . .. 18 
 CX4105 Blackjack .. . .. ... ... . ..... ... .. 13 

CX86 Printer Cable .. .. .. .... . ... ... . 42 
 • Full 1 year warranty 

C0 16345 822 Thermal 


CX4111 Space Invaders.. . .. . . .. ... .... 18 

• Compat ible with 400 or 800


• These are scheduled for release in the first • Assembled and Tested Printer Paper . . . .. . . . . . .. ...... . . 5 
 quarter of 1981 . 

CAO 16087 825 SO·col. 


16K.... .. .... ... . .. . $ 99
Talk & Teach Courseware; Printer Ribbon 
32K.. ... ......... . .. 189
CX6001 thru CX6017 . . .. ... . . . . . . .... . . . 23
(3/box) . . .. . .... .. ... . . . .. . . .. .... 17 


CX4119 Conversational French . . . . . 45 

CX4118 Conversational German . . . . 45 
 Atari Specialis ts . . Atari March Releases: CX41 20 Conversational Span ish . ... 45 

CX41 25 Conversational Ital ian . . . ... 45 
 We carry it all! CXS 106 Bond Ana lysis ........ . . ..... $20 

CXL4009 Chess . . . .. . . . . . .. .. . .. . .. . 30 
 CX8107 Stock Analysis . ... .... ... .... 20 

CXL4011 Star Raiders '" . . .. .. . . . . . .. 45 
 CXS 108 Stock Chart ing . . .. .... ....... 20 

CXL4004 Basketball . . ... ..... ... . . .. 30 
 Combination Special! CX4104 Mailing List .. ....... . ... .. ... 17 

CXL4006 Super Breakout~ . . . . . . . . . . 30 
 CX4110 Touch Typing . ......... .. . . .. 20 

CXL4010 3-D Tic-Tac-Toe .. .. .. . . . . . 30 
 825 Printer& 850 Interface CX8102 Calculator .... . . ..... . ... . . .. 24 

CXL4005 Video Easel'" . . .. . . . . . . .. . . 30 
 825 Lists for $1000 CX4109 Graph It. ............. . . .... .. 17 

CXL4007 Music Composer . ... . . .. . . 45 
 Regular Mail Order Price: $779 CX4120 Conversat ional Span ish . . . . . 45 

CXL4015 Te lellnk'" . .. . .. .. ... .. . .... . 20 
 850 Lists for $220. 

CXL4002 BASIC Computing Language . 46 
 Regular Mail Order Price: $179 

CXL4001 Educa tion System 
 Save $20.00 Software

Master .... . . . ... .. . . . .. ..... . . . . . .. . 21 

CXL4003 Assembler Editor . . . . . . . . . . 45 
 Word Pro 3 (40 co l.) . ..... . . . ... ... . . S 186
Buy Both For Only $938 

Word Pro 4 (80 col.) . . . . . .. .. . . . . . .. . 279 

Word Pro 4 Plus (80 col.) . . .. . .. . . . . . 339 


Commodore Softwarecommodore 
Visicalc · Apple ............... ... . . .. S 122 


EBS Accounts Receivable Atari . . . . . . . . . . . . . . . . . . . . . . . 1 63 

Inventory System .. . .. .... .. . . . ...... $695 PET . ... .. ..... ......... ... 163 
(: Commodore Computers: Dr. Daley Mailing List . .. . .. .. . . .. .. . . 129 ._______________.,. 

· 4032 N .. . .. ... .... .. ... ....... . . .. . $ 1090 Dr. Daley Inventory . . . . .. . . . . . . . . . . . . . 89 

4032 B ... .. . ...... . . . . ...... . . .. .... 1090 OZZ Informat ion System . . . . . . . . . . . . . . 329 
 PrintersBPI General Ledger ............. .. .... 329 


Tax Package.. . . ....... ...... .. ..... ... 399 NEC 5530. . .. . ... . . . . .. . . • ...• . . . . . . . $2495 

8032 . . . .. .... .. ...... . .. ... .. . . .... . 1499 

Commodore Peripherals: Dow Jones Portfolio Management . . . . 129 Diablo 630 .... . . ... . . .. . . . .. . . ... .. . . 2195

CBM 2022 Printer .. .. . . . . .. . . . . .. . . . . 675 
 Pascal . .. . .. . ... . .... . . . .... . . ... . . . ... 239 Trendcom 1 00 . . . .. . . . . . . . . . . . . . .. . . . 299

CBM 4040 Dua l Drive Floppy Disk ... 1090 
 Trendcom 200 .. ..... .. ... ... . . . .. . .. 489

CBM 8050 Dual Drive Floppy Disk ... 1420 Cables: Paper Tiger 445G ... . . . . .. . ... ... . . . . 769

CBM C2N Cassette Drive . . .... .. . ... . 87 
 PET to IEEE Cable . . . ... . .. .. .. .. . .. . . .. 37 Paper Tiger 460G . . .. .... ... . ... .... . 1219 

Tally 8024 Printer .... .. .. . ...... . .. .. 1679 IEEE to IEEE Cable ...... . .. . . . . .. .. .... 46 
 Epson MX-80 .. .. .. . . . . . . . .. . . . . . .. .. 539 


To Order: Com puter Mail Order 
Phone orders invited (800 number is for order desk only). Or send check or money order. 501 E. Third St. 
Equipment Sh ipped UPS collect. Pennsylvania res idents add 6% sales tax. Add 3% for Wi ll iamsport, PA 1770 1 

Visa or MC. Equipment is subject to pr ice change and availability without not ice. (71 7) 323-7921 
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been rising dramatically. Currie's 
knowledge of worldwide computer 
marketing should facilitate our 
sales operation and allow the Com­
put r Division to expand rapidly.'' 

Currie will be reporting to 
Roger Badertscher, president of the 
Computer Division. 

Previously Currie spent more 
than 16 years with the Xerox Cor­
poration in various managerial 
positions on the corporate staff and 
with Xerox Data Systems. For the 
past 3 Y2 years he was vice presi­
dent of marketing and planning for 
Diablo Systems, a Xerox sub­
sidiary. While there , he led Diablo 
to increased sales of word­
processing, small business and ter­
minal products in the OEM and 
retail market . 

A native of Atlanta, Georgia, 
Currie received a bachelor's degree 
in industrial engineering from 
Georgia Institute of Technology in 
1951, and received a master's 
degree in business admini tration 
from Harvard University in 1956. 

Currie and h is family reside in 
Palo Alto California. 

STD BUS Expansion 
for the AIM 65 
Computer 
As part of its AIM-Mate series of 
expansion products for the AIM 
65, Forethought Products has 
released its STD-Mate• interface to 
th STD BUS. By directly 
substituting for the STD BUS pro­

cessor card, STD-Mate allows full 
speed use of STD BU cards by 
the AIM 65 both for expansion of 
existing AIM 65 systems and 
development/debugging of stand 
alone STD BUS system . STD­
Mate is available off- the-shelf for 
$140. Forethought Products, 87070 
Dukhobar Rd., Eugene OR 
97402; (503) 485-8575 

•T M Ft.m:thoui,:ht l'ruduU'I 

Atari Memory 
Boards 

Microtek Peripherals Corporation 
has announced the release of two 
memory boards for the ATARI 
400/800 computers. The AT-16, a 
16k 200ns board, and the AT-32, a 
32k 200ns board are designed to be 
completely compatible with all ex­
isting hardware and software, and 
are user-installable with no 
modifications. Both products carry 
MICROTEK's standard one year 
warranty. Retail pricing is $119 .50 
on the AT-16 and $199.50 on the 
AT-32. 

Additional products currently 
available include cables and board 
extenders. MICROTEK PER­
IPHERALS plans to introduce a 
number of ATARI peripherals in 
the coming months. For further in­
formation contact: MICROTEK 

PERIPHERALS CORPORATION, 
9514 Chesapeake Drive, San 
Diego, CA 92123. 800-854-1081 (in 
CA 714-278-0630) 

Educational 
Software 
Announcement 
Teacher's Pet offers a listing of 
over 20 original PET programs for 
intermediate grade students in 
math, language arts, and logic . 
These programs are written by 
Glenn Fisher, an experienced 
teacher and programmer who has 
published several articles on pro­
gramming techniques . Most pro­
grams are drill and practice, with 
'graphics and scoring. They have all 
been thoroughly tested in 
classrooms. Complexity ranges 
from "Times, " a simple 

multiplication facts drill, to 

"Decimal X ," a tutorial which 


takes a student step by step 
through decimal multiplication pro­
blems at the PET keyboard and 
allows the teacher to set the size of 
the problem and the number of 
decimal places. 

Language programs vary from 
''Parts of Speech,'' a drill in 
recognizing word use, to 
"Comma," a program written so 
that inexperienced computer-users 
can change the data easily . Pro­
grams offered include a grading 
program and a program to handle 
California state enrollment data for 
elementary school. 

All programs have input pro­
tected against careless users so they 
will run without problems in the 
classroom . Several programs allow 
1 to 4 students to enter their names 
and be scored separately. To re­
quest the list of programs , write: 
Teacher's Pet , Dept . C , Glenn 
Fisher, 1517 Holly St ., Berkeley, 
CA 94703 
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David Ahl, Founder and 
Publisher of Creative Computing 

You might think the term "creative com­
puting" is a contradiction. How can some­
thing as precise and logical as electronic 
computing possibly be creative? We think 
it can be. Consider the way computers are 
being used to create special effects in 
movies-image generation. coloring and 
computer-driven cameras and props. Or an 
electronic "sketchpad" for your home 
computer that adds animation. coloring 
and shading at your direction . How about a 
computer simulation of an invasion of killer 
bees with you trying to find a way of keep­
ing them under control? 

Beyond Our Dreams 

Computers are not creative per se . But 
the way in which they are used can be 
highly creative and imaginative . Five years 
ago when Creative Computing magazine 
first billed itself as "The number 1 maga­
zine of computer applications and soft­
ware, " we had no idea how far that idea 
would take us. Today, these applications 
are becoming so broad, so all­
encompassing that the computer field will 
soon include virtually everything! 

In light of this generality, we take "appli­
cation" to mean whatever can be done with 
computers, ought to be done with comput­
ers or might be done with computers. That 
is the meat of Creative Computing . 

Alvin Toffler, author of Future Shock and 
The Third Wave says. " I read Creative Com­
puting not only for information about how 
to make the most of my own equipment but 
to keep an eye on how the whole field is 
emerging . 

Creative Computing , the company as 
well as the magazine. is uniquely light­
hearted but also seriously interested in all 
aspects of computing . Ours is the maga­
zine of software, graphics. games and sim­
ulations for beginners and relaxing profes­
sionals. We try to present the new and im­
portant ideas of the field in a way that a 14­
year old or a Cobol programmer can under-

A REMARKABLE MAGAZINE 


cPoatlvo 
computlnrJ 
"The beat covered by Creative Computing 
is one of the most important, explosive and 
fast-changing."-Alvin Toft/er 

stand them. Things like text editing, social 
simulations, control of household devices. 
animation and graphics, and communica­
tions networks. 

Understandable Yet Challenging 

As the premier magazine for beginners. it 
is our solemn responsibility to make what 
we publish comprehensible to the new­
comer. That does not mean easy: our 
readers like to be challenged . It means 
providing the reader who has no prepar­
ation with every possible means to seize 
the subject matter and make it his own. 

However, we don't want the experts in 
our audience to be bored . So we try to 
publish articles of interest to beginners and 
experts at the same time. Ideally, we would 
like every piece to have instructional or 
informative content-and some depth­
even when communicated humorously or 
playfully. Thus, our favorite kind of piece is 
acessible to the beginner, theoretically 
non-trivial, interesting on more than one 
level , and perhaps even humorous. 

David Gerrold of Star Trek fame says, 
"Creative Computing with . its unpreten­
tious, down-to-earth lucidity encourages 
the computer user to have fun . Creative 
Computing makes it possible for me to 
learn basic programming skills and use the 
computer better than any other source. 

Hard-hitting Evaluations 

At Creative Computing we obtain new 
computer systems, peripherals, and soft­
ware as soon as they are announced . We 
put them through their paces in our Soft­
ware Development Center and also in the 
environment for which they are intended­
home, business, laboratory, or school. 

Our evaluations are unbiased and accur­
ate. We compared word processing printers 
and found two losers among highly pro­
moted makes. Conversely, we found one 
computer had far more than its advertised 
capability. Of 16 educational packages, 

only seven offered solid learning value. 
When we say unbiased reviews we mean 

it. More than once, our honesty has cost us 
an advertiser-temporarily. But we feel 
that our first obligation is to our readers and 
that editorial excellence and integrity are 
our highest goals. 

Karl Zinn at the University of Michigan 
feels we are meeting these goals when he 
writes. "Creative Computing consistently 
provides value in articles, product reviews 
and systems comparisons .. . in a magazine 
that is fun to read ." 

Order Today 

To order your subscription to Creative 
Computing , send $20 for one year (12 
issues), $37 for two years (24 issues) or $53 
for three years (36 issues). If you prefer. 
call our toll-free number, 800-631-8112 (in 
NJ 201-540-0445) to put your subscription 
on your MasterCard, Visa or American Ex­
press card . Canadian and other foreign 
surface subscriptions are $29 per year, and 
must be prepaid . We guarantee that you 
will be completely satisfied or we will re­
fund the entire 11mount of your subscrip­
tion . 

Join over 80,000 subscribers like Ann 
Lewin, Director of the Capital Children 's 
Museum who says, " I am very much im­
pressed with Creative Computing . It is 
helping to demystify the computer. Its arti­
cles are helpful , humorous and humane. 
The world needs Creative Computing ." 

GPaativa 
computlnf1 

Attn : Barbie 
P.O. Box 789-M 

Morristown , NJ 07960 
Toll-free 800-631-8112 
(In NJ 201-540-0445) 
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CALL TOLL FREE 1-800-235-3581 


GRAND OPENING 

SPECIAL OF THE MONTH!! 


OKIDATA 

MICROLINE 


83 

2. NO SURCHARGE FOR CREDIT CARDS. 

3. WE ACCEPr C. O. D.'S. 

OMEGA SALES Co - WEST COAST - 3353 OLD CONEJO Rn #102 
NEWBURY PARK CA 91320 TEL 1-805-499-3678 [8 J 



EAST COAST OFFICE 


OMEGA SALES COMPANY 

CALL TOLL FREE 1-800-556-7586 


2ND SPECIAL OF THE MONTHII 


EPSON 

MX-80 
 •479 

PRINTER 

INTERFACES: APPLE INTERFACE & CABLE 890, RS•232-81'0, 

IEEE 855, TRS•so CABLE 835 


------~----------------~----------~r-----------------1
NORTHSTAR I NEC MONITOR 821900 : ATARI 400 
HORIZON II I I SK - @39900 

32K QUAD. DENS. I I 16K. @49900 
•297500 I : 

-------------.l------~----r------....L.---r-------------RAD10 SHACK I RADIO SHACK ANADEX I SoROC 
lSK LEVEL Il : 64K MODEL 2 I DP-9500 : 120 - •630 

MODEL 3 I @344900 I •124900 I 140 - •949 

----~§I~~---.l.--------~----~-------------~--------------
TELEVIDEO 912C - •67900, 920C - •73900 

------------------------------------------------------· 

4. Stoek shipments shipped u§Ually §8Dle day or next day. 

Limited quantities available. 

5. All equipment faetory fresh with manufaeturer's warr. 

6. No hidden eharges - We live by our published prlees. 
nMEGA SALES Co - EAST COAST - 12 MEETING ST. 

CUMBERLAND, RI 02864 'l"EL 1-401-722-1027 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. • 
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FIGURE 3 
GAME I/O 

Correct Figure 3 
--ANNUNCIAT OR 0 

MI~ 

CAPUTE! 
Corrections/ Clarifications 

In our three part series by H al Chamberlin , 
" Expanding KIM-Style 6502 Single Board 
Computers", we neglected to point out that Mr. 
C hamberlin is Vice Pres ident of R esearch And 
Development fo r Micro T echnology U nlim ited. You 
may write him at P.O . Box 12106 , R aleigh , 
NC 27605. 

Our February, 198 1 issue carried an article by Bruce 
Land entitled, "A Terminal For 'KAOS' (KIM, 
Aim, OSI, Sym)". In evaluating the Netronics ter­
minal Bruce said: 

"The Netron ics 20 ma current loop is not 
isolated like the Xitrex, and so may not work well 
with some devices . It does not work well with all the 
devices I have tried including KAOS systems . ' 
(p. 	132 , column 2) 

At I ast that s what we printed . Wh at Bruce 
really wrote was: 

'' It does work well with all the devices I have 
tried . .. " 

" The 25• Apple II Real Time Clock" (February , 
1981; page 72 , figure 3) 


An error in illustration inadvertantly left a tie that 

" shouldn t bind' . Here ar both the incorrect and 

correct d ver ions : 


FIGURE 3 

" Ticker Tape Atari Messages", (February, 1981, 

page 75) 


As you've noticed , there was a problem wi th th e pro­

gram . H ere are the fixes: 


1. The [ J's used in the li st ing are ( ) s . obody we 
talked to had a problem with this, but we thou ght 
we d mention it. 

2. In line 20, B is set equal to a blank ; this should 
be B$. 
3. Add a line 16 th a t sets Y$ = W$ . 
4. Finally the coments of \!\ $ and 1 $determin e 
your " moving borders"; if you put 20 ·paces in 
W$, you won 't see anything. If you put in * alter­
natin g with spaces, then you II see wh at we mean. 

Pl ay around with it , and co mpose your own borders . 

Program Listings for COMPUTE 
Cursor control characters will appear in source listings 
as shown below : 

h=HOME , n=CLEAR SCREEN 
t=DOWN CURSOR , T=UP CURSOR 
~=RIGHT CURSOR, ~=LEFT CURSOR 
L=REVERS E r=REVERSE OFF 

Graphics (i.e. shifted) characters will appear as the 
unshift ed alphanumeric character with an underline . 
This does not apply to the cursor control characters . 
T he Spinwriter thimble doesn ' t have a backarrow 
symbol, so a "~" is used in stead . 

The ''-, '' is used to indicate the beginning of a 
continuation line. It is also used to indicate the end 
of a line which ends with a space. T his preven ts any 
spaces from being hidden. 

0 	 0 

GAME I/O 

--ANNUNCIAT OR 0 
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your personal computer needs? Well look no further, TSE- \ ~ 
HARDSIDE, located in pleasant New Hampshire, has virtually every ~ 
conceivable Item for your micro. Whether you're shopping for your 
Apple, Pet, TRS-80 or Atari , TSE-HARDSIDE has it all. We stock 
hardware, software, books, magazines and specialty Items for all of 
the popular machines. So the next time you're out shopping for your 

TSE·HARDSIDE HAS IT ALL . ] 

How many times have you ~~h~~~~ere was a single sour~ 

system don't be surprised, be satisfied. Remember the name TSE­
HARDSIDE as your choice for quality, service and reliability. 

-~·::::::.\ 
~1-FR>SIDE 
6 Soulh SI . Milford . NH 03055 (603 ) 673-5144 
TOLL FREE OUT-OF-STATE 1-800-258-1790 
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MAG, Inc. . .. ..... . . . . .......... .... . . . . .. ..... .123 

Magic Lantern Computers ...... .. . .... ......... 105 

Manhattan Software ..... .. .... .... .. . . .. . .... . 108 

Charles Mann & Associates . .. ....... .. ..... . .... 22 

Matrix Software .... . .. . ....... . .......... ..... 21.43 

MCC .. .. . ..... . .. ..... . ...... . ...............160 

Melad Associates . .. .... . .... .... ..... . . ...... .. 53 

Micro Computer Industries . ..... . .. .... .......... 127 

Micro-Ed . ........ .. .. . . ..... .... . . . . . .. .. ... .... 47 

Micro Mini Computer World .... ... ....... . .. . ... . . 71 

Microphys .... .................. . .... . .... . ...... 61 

Microsoft Consumer Products ....... ... ...... . .. .. 2 

Micro Technology Unlimited . .... .... . ... .. .... 57,157 

Mosaic Electronics . .. ...... . ....... . . . . ..... ... 107 

Mountain Computer .. .. . .......... .. ..... . . . ... IFC 

MRJ .. . ..... . ..... . .. .. ................. ... .. .. 147 

Netronics . ... .. ...... . ............ . . . .. . ........ 53 

New England Electronic Co. . ...... . ........... 38,39 

Office Work Ltd. .. . ... .. ...... .. . .. . . . . .... ... .. 135 

Official Software Buyers Guide .. . ...... . . . . . ...... 44 

Omega Sales ... . ........... . ........ . ..... . . 172,173 

On-Line Systems . . .... . ........ . ......... . ....... 77 

Optimal Technology . .... . . . ... . ... . .... . ...... . . 16 

Osborne & Associates .... ... . ..... . .... . .. .... . .. 17 

Pacific Exchanges . . .................. . .... . ... 63.73 

Peripherals Plus . . .......... . ... . . . . . ........ . .... 73 

Perry Peripherals .. . ...... . .. ... ... ... . .... ...... 163 

Petted Microsystems . . .... . . ....... . . . ..... .. ... 151 

Powersoft ... . .. .... .. . .. ................ . . . .. ... 91 

Professional Software ....... . .. . .. . . ....... . ...... 1 

Program Design ...... . . ..... .... ..... . ..... . . 55,93 

Programs Unltd .............. . ................. 24.25 

Progressive Computer Software ..... . . . .. ...... .156 

Progressive Software ..... ........... . . . ......... 89 

Prometheus ....... . ............ ... .. . ... .. . .. . . . 83 

Protronics . . ... . . . ................... . . .. . ....... 73 

Quality Software .................... . ......... . . 99 

Rehnke Software . ....... .. ....... . ...... .. .. .. .158 · 

Bob Retelle ..... .. .. .. ..... .. .. . ......... .. ... . . 113 

RNB Enterprises . .... . .... . . ..... ... .. . . ....... . . 159 

SBS Software ... . .. . .. ..... . ...... . . ....... ... .. 101 

Seawell Microsystems . ............... . .. . .... . .. 155 

Sheridan College .. ....... .. .... .. ... . ..... .. .. .. 61 

Skyles Electric Works ....... . . .... . .. . .. .. 3l.118.119,124 

Small Business Computer Systems ......... .... . . .. 87 

Sof-Tec . .. .. .... . . . ................ . ........... 137 

Spectrum Software ..... .. .... . ........ . . ... . . . .. 81 

Sterling Swift Publishing Co. . ... ..... .... ... ..... .. 85 

Switty Software . ... ..... . ..................104,109 

Sybex ..... ... ... ... .... . . . .... . ......... . ....... 9 

Systems Formulate ... . ............. .. . . . .. ... 32.49 

T-Com. Inc. . . .. .. . . ................. .... ..... . . . 23 

T.H.E.S.l.S... . . .. ... ........ . ...... .. . ........ . .... 96 

TIS .................. . . .. .... .. . . .... . . .. . .. .. .. 136 

TNW Corporation . ............ .. .. . . ... . .. .. .... 147 

TSE Hardside . .... . . ..... .. ...... .. .... .. .. . ... .. 175 

United Software of America . . ... . . ......... . .. ... 6.7 

Virginia Micro Systems .. ... .. .. ....... . .. ........ 128 

Voicetek .... . .. .. ............ . .... ... .......... 45 

West River Electronics ... . ... . ... . . .... . . . .... . . . 122 

Xymec . .. . . ........ .. .. . .... .... . . . . . . . ... . .... 37 
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IFYOUCAN 
~ITA MINUTE, 

ECANSAVE 
5YOU


Wtth the Starwriter™ Daisy 
Wheel 25 cps printer from C. ltoh. 

A business letter, written on a 45 cps 
word-processing printer, might take 
about two minutes to print. 

With the Starwriter, it might tak 
closer to three. 

The typical 45 cps printer retails for 
about $3, 000. 

But the Starwriter 25 retails for about 
$1, 895-thus saving you about $1,000. 

And therein lies the biggest difference 
between the Starwriter 25 and the more 
expensive, daisy wheel printers. 

The Starwriter 25 comes comple te 
and ready- to-use, requiring no changes 
in hardware or software. It u es indus­
try-standard ribbon cartridges , and it's 
"plug-in" compatible to interface with a 

~,ooo. 

wide variety of systems, to h Ip lower 

system-integration costs . 


Using a 96-character wheel, it 
produces excellent le tter-quality print­
ing on three sharp copies with up to 163 
columns, and offe rs the most precise 
character-placement availabl , for out­
standing print performance. 

C. ltoh's warranty; 
3 months on parts and labor, sup­

ported by one of the best service organi­
zations in the indus try. 

s~,OOOOFF 

Leading Edge Products, Inc., 
225 Tumplke Street, 
Canton, Massachusetts 02021 
Dear Leading Edge: 
!"cl like to know more about the Starwritcr, and 
how spending a minute can save me a grand. 
Please send me the name of my nearest dealer. 

Title ____________ 


Company__________ _ 

tree t ___ ____ _ ___ _ 

State ___ ____ _,_ ip.____ 

Phone: Area Code ________ 

Number ---------- ­

LEADING 

EDGE. 


. . . . ~eading Edge Products, Inc., 225 Turnpike SLreet, Canton, Massachuse tts 02021 
Dealer mqumes mv1ted. For immediate delivery from the Leading Edge Inventory Bank™ call toll free 1-800-343-6833 

In Massachusetts. call collect (617) 828-8150. Telex 951-624 



The Great 

American Solution 


Machine. 

age. At a $6,000 savings.Meet Commodore. The busi­ and many more, Commodore 

ness computer that's providing D A gasoline retailer needed to solves the problems that stand in 
solutions for more than 100,000 inventory, order and set prices; the way of increased p rofitability. 
people all over the world. Built determine Federal and state Commodore can provide the solu­
by one of the pioneers in office income taxes; and comply with tion in your Great American bus­
machines. With a reputation for Federal pricing and allocation iness, too. Find out more by call­
quality that can only come from regulations. All done daily, ing or writing any of Commo­
vertical integration of the total dore's District Sales Offi ces. 
manufacturing process. Commo­

weekly, monthly and yearly. 
Solution: Commodore. It keeps COSTA MESA, CA 2955 N. Air­

dore builds, not assembles . his business on track-and Uncle way Avenue 92626. (714) 979-6307 . 
Compare Commodore's word Sam off his back. SANTA CLARA, CA 3330 Scott 

and data processing capabilities D A paint and wallpaper store Boulevard 95051. (408) 727-1130. 
with computers costing twice or had to inventory over 600 expen­ DECATUR, GA 5360 Snapfinger 
even three times as much . You' ll sive wallpaper lines for Woods Drive 30035. (404) 987-3311. 
see why so many small busi­ profitability, monitor distributor BENSENVILLE, IL 790 Maple 
nesses are turning to Commodore sales, set and track salesmen's Lane 60106. (312) 595-5990. 
for solutions to problems as var­ goals, and help the customer NORRISTOWN, PA 
ied as these: select the right size, pattern and 950 Rittenhouse Road 19401. 
0 A car leasing company's cus­ quantity. Solution: Two 32K (215) 666-7950. 
tomers were terminating too early Commodore com- DALLAS, TX 4350 Beltwood 
for account profitability. Solu­ puters, floppy Parkway South 75234. 
tion: A 16K Commodore. It disk and (214) 387-0006. 
analyzes cash flow on over 1200 printer. Commodore Business Machines,

Commodoreaccounts , identifies those for Inc., Computer Sales Division,
does it all-early penalties, and even writes Valley Forge Corporate Center. 

and account­up lease contracts. Commodore 950 Ritten­
ing, too . paid for itself within weeks. house Road,

In applica­0 A law firm needed a high Norristown,
quality, easy-to-use, affordable tions like PA 19401. 

these, 
Solution: Commodore plus 
its WordPro software pack-

word processing system. 

commodore 
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