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IF YOU'RE WAITING FOR THE 

PRICE OF WORD PROCESSORS 


TO FALL WITHIN REASON, 


l*H++!!.'+Hi 


Everyone expected it would happen 
sooner or later . . . with WordPro PLUS'• 
it already has! Now all the marvelous 
benefits of expens ive and advanced 
word processing systems are available 
on Commodore computers, America's 
largest selling computer line. Word Pro 
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 
availab le-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 th is new CBM 
8032 Computer into a sophisticated, 
time saving word processing tool. With 
WordPro PLUS, documents are dis 
played on the computer's screen. Edit
ing and last minute revisions are simple 
and easy. No more leng thy re-typing 
sessions. Letters and documents are 
easily re-called from memory storage 
for editing or print ing with final drafts 
prin ted perfectly at over f ive hundred 
words per minute! 

Our nationwide team of professional 
dealers will show you how your offi ce 
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 15 79 
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Turn yourApple 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 w ith 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 

BASIC included. A powerful tool . 
BASIC-80 is included in the SoftCard 
package. Running under CP/ M. ANSI 
Standard BASIC-80 is the most 
powerfu l microcomputer BASIC 
available. It includes extensive disk 1/0 
statements. error trapping. in teger 
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 
comp ile w ith Microsoft's BASIC 
Compiler. 
More languages. With SottCard 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 SottCard 
in operation at your M icrosoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world 's most versat ile persona l 
computer. 
Complete information? It's at your 
dealer's now. Or. we'll send it to yo u 
and include a dealer list. Write us. Call 
us. 

SoftCard 1s a trademark o f M icrosoft. Apple II and 
Apple II Plus are registered trademarks o f Apple 
Computer. Z ·80 1s a registered trademark o f Z1log. 
Inc . CP/ M is a regis tered trademark o f D1g1ta l 
Research. Inc. 

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. 

T 
Microsoft Consumer Products. 400 108th Ave. N.E .. 


Bellevue. WA 98004. (206) 454-1315 
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Robert Lock. Editor/Publisher 

THANKS! ... for you r response with the Authors' 
Feedback cards. ~s you know, we've been slowly 
(bu~ surely!) movmg ~>Lil' production schedu le up. 
We ve been undergomg other expansion as well, 
and welcome Charles Brannon to ou1· staff as 
Editorial Assistant. 

Our gene ral section has been tremendously 
enhanced this issue by the addition of in-house 
generated versions of programs for multiple 
machines. 

Computers And Society 
Rega1·dless o r )'Olli' inte rests, don 't miss David 
T hornburg'. column this issue. T he program 
presented is fa ci nati ng and intriguing. After you 
test it for a wh ile, drop us a note. We'll put together 
some of your reactions in an issue later in the fall. 

The Power Of Brevity 
We've used David's intrnductory program to help 
define the 1·esL of our issue this time.\ ou'll find 
short, extremel y powerful programs in the later 
article: . 

And The Beauty Of Length 
Our Atari 1·eade1·s will be happy LO find what we 
feel is the most comp1·ehensive Atari memory 
information ever published by a magazine. It's a ll 
embedded in the program titled SHOOT , and 
we' re quite excited by the wealth of in formation. 
We had planned to hold it for COMPUTE!'s First 
Book ofAiari. but Richard and Charle · were too 
excited to wait and I deferred w their enthusiasm. 

Writing For COMPUTE! 
O n page :JLI you'll find our style sheet. with instruc
tions and guidance fo r those of )'OU imerested in 
adding your contribution to COMPUTE! Needless to 

say, your cont.ribution as readers is app reciated. 
\ i\ e recent.I v sent reader surveys out LO 1,352 ran
dom ly se l e~ted subscribe1·s. Tl~e respon · c~ O\'e r
whelming. As of this writing, our return rate is 
apprnaching 70%. Thank you all for ta king the 
time Lo ans \\ er. and a specia l thanks to the three of 
you who somehow, missing the postage paid reLUrn 
envelope, supplied your own. 

Bit Copiers Revisited -A Resurgence? 
Several months back "e noted some of the problem 

asso~iat~d with the wave of duplicating sµftware 
commg mto the marketplace. At that time we also 
discu_ssed L~e needs the use r/consumer regarding 
the n ght of back-up. T he revised copyright law 
(ame.nded December 12, 1980) clearly reinfo1-ces 
the n ght of.the owner of a copy of a program to 
~rnke "a1·chl\ al" 01· back-up copies. (See full tex t 
from last issue's ed ito1·ial. ) 

If the software houses currentl y marketing 
copy-protected softwa1·e don't move to establi sh 
clearly consumer-prntective back-up rights , we 
would e~pect to see a growin g, and quite legitimate 
market for programs such as Lock mith. We'd be 
inte re ted in hearing of ex isting vendor approaches 
to the problem o f' user back-up. © 

Coming In October: 
COMPUTE! Overviews 

COMPUTE! has a new idea in software reviews. We 
call it the Overview. The October COMPUTE! will 
feature a comparative review of two major word 
processors for the Atari: Letter Perfect and Text 
Wizard. COMPUTE!. in an effort to provide useful. 
objective reviews. has assembled panels of re
viewers whose independent opinions will be 
merged into a single, large review. a COMPUTE! 
Overview. 

The panelists were selected for their special 
knowledge of the target environments of the soft
ware they will test and analyze: doctors will examine 
medical packages. lawyers legal software, and so 
forth. We hope that the new, multiple-reviewer 
Overview will offer the readers of COMPUTE! the 
most balanced and comprehensive analysis pos
sible. We expect that COMPUTE! readers will then 
be able to make informed, cost-effective software 
purchases. Look for the Atari word processors Over
view in the October COMPUTE!. 

·i..O hleen Martinek. 
Review Coord1no or 

http:recent.Iv


BETWEEN ATARI®COMPUTERS AND ALL OTHERS. 

.. .. ... ... 


. -:~ ~~· :.··· ~···· 


3.7 million reasons why the 
ATARI Personal Computer 
is something to see. 
The display screen used with our computers 
is composed of 192 horizontal lines, each 
containing 320 dots. Delivering color and lu
minosity instructions to each dot for a sec
ond requires 3.7 mill ion cycles ... a lot of 
work for the normal 6502 processor. 

That's why the ATARI computer has 
equipped its 6502 with its own electronic as
sistant. It's called ANTIC , and it handles all 
the display work, leaving the 6502 free to 
handle the rest. What th is means to you is 
uncompromisingly spectacular display capa
bilities without loss of computer power need
ed to carry out the demands 
of your program. 

That's a quality you just don't find in ordi 
nary personal computers. And it's one of 
the reasons some computer experts say 
that ATARI computers are so far ahead 

machine language programming. 
Sound. An ATARI computer has four sound 

generators, or voices, activated by a sepa
rate microchip. This leaves the principal mi

croprocessor chips free to perform other 
tasks. And you can take full advantage of 

this capability which is designed 
for easy programming. 

Change. ATARI Personal Computers have 
been designed to make change and expan

sion easy. The ATARI computer has a modu
lar operating system* that can be easily 

replaced as new technology develops. If you 
need it, memory expansion requires no more 

than inserting additional RAM modules :" 
And the ATARI ROM cartridge system also 

makes it easy to change languages. In short, 
your ATARI computer won't be obsoleted by 

future developments .. .because it already 
incorporates the future . 

Sharing. To learn more about the amaz

of their time. 
There's more ...which is what 
you'd expect from ATARI. 
Language. The ATARI Personal 
Computer uses several program
ming languages to give the user 
maximum control of its extraordi
nary capabilities. PILOT, Microsoft 
BASIC,* and ATARI BASIC are 
understood and spoken by the 
ATARI computer. You'll also 
find our Assembler Editor car
tridge indispensable for 

-
~------- .... .... ____ ....._ 

- - , ., •• .-,, .. ... . ... •• 1.0 .o -~ - -
- - . .. .. ..ii. .... .... .... . ~ : .... -

-~ 

ing capabilities of ATARI computers, visit 
your local computer store for a demon
stration . Or send for our Technical Us

er 's Notes, intended for the serious 
programmer. They are only $27 and 
contain a lot more information about 

our computers' special capabilities 
than most companies could tell. 
See your ATARI dealer, or send 

$30 ($27 plus $3 postage and 
handling) , payable to ATARI, to 

Technical User's Notes, c/o 
ATARI Customer Service, 1340 
Bordeaux Avenue, Sunnyval!!, 

CA. 94086. 

•ATARI 800'" computer only. 

ATARI® 

Computers for people: 
© 1981 Atari , Inc. O A warner Communications Company 
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3· 0 ANIM ATED COLOR GRAPHICS 
wriuen in macrune cocse 
The progr•m m•de famous on n11ion1I T.V.! 
by Paul Lu lus 

APPLE WORLD turns your Apple m to a sophtS l!Ca led 
graphics sys1em capaDle ol crea1ing animated 
tf'lfee·0 1mens1onal c olo r images pro1tte i ing inem m 
!rue perspec11ve on tne screen. ro1a1e 1nem move 
tnem closer. tur1rier awav. and many other e• c1ttng ana 
+magina11 ve inings 

Draw s ot11ec1s w11h 65" 000 po1n1s per side 

A pow erful screen·ot1ented teitt edit or is 1ncluaed 10 

lac11tta1e image 1om a11on This program wa, rPr.ently 

fH lure<J on Tom Snyder's t-'ume Time Saturaay TV 

Snow and ts now available lo r sale 


APPLE WORLo·s powerful ed11or is so easy 10 use th 1111 

c tula renw1ll love11 Youcan r.ow Msketch.. yourdream 

nouse. b0a1. car, or l an1asy empi re Then view 1t as 11 


¥would be seen from 10.000 teet. or you can ZOOM in 

until the screen •S 111190 w1lh a doorknob You could 

then go 1ns1de and mnvc lrom 1oom 10 room 

eaamin ing lurn11u re placement as you r sc reen ro1a1es 

w1!h1n 1ne room Imagos o r spcc1hc ruuls o t images 

can easil y be sa ved lo d isk o r pun1e1 


Does all in1s sound li ke science hction? 

You won·1tn1nk so a lier you nave v1s11tMJ Apple Wottd . 


INTRODUCTORY PRICE $59.95 
36 page manual included 

For 48K Apple II or Plus with Disk 

3- D 
Supergraphics 
& 3·0 G AM I:. DEVELOPMENT SYSTEM IN COLOR 

Di Paul Lu lu! 

Watch colorful Outlc rllvs buds. lly itc ross you r Apple 
ur A111r1 sc reen w 11n !r ue 3 d imensional perspect ive 
Have rock et sh ips lly out at you in 1n 1s inc rtMJ101e n1gn 
Speed g rapn1cs pack age 3-D SUPERGRAPHtcs·· IS 

a 6502 macn'"'" •anguage orogram tnal will 
inter lace 10 your Ba sic o r mach ine 1an9uage 
p rogram s o r g ames u sing simple · DOS·hke" com m and$ 

Futures Include: 
• S imple image enl ry trirougn edito r 
• Ob1ects up 10 2$6 PO nls pe1 side 
• U ses all hHeS COIOIS 

• 	A llo ws m1•ea colorecl text & graphics 
fo r p rom ots and captions 

• Transla tes on 3 aaes 
• l nd1v1dual aus scales 
• 2 t d lllerenl co mman ds 
• 	 Ro tal e o b1ec1 1 4• 10 360• 

incremen ts a1m 1crune speeds 

FOR 48K APPLE 11 OR PLUS WITH 

DISK II $39.95 FOR DISK 


FOR ATARI 800 WITH 40K MEMORY 

(DISK OPTIONAL) 


$39.95 FOR TAPE 

OTHER SOFTWARE 


APPLE COMPUTERS 

Super Space Wars s 9 95 
S1a1 es & Ca p1 1a1s 9 95 
M ovmg Pom1 
Average 19 95 

Stock Qp!lon s 24 95 
Finance 
Bonds 

COMMODORE PET 
S1oci.. Op tions 
Finance . 
B ond s . 
S toc i.. Ana1we1 
M or tgage 
Space hilfuCJers I Be.!.I 
Gnme (}! 1979 ) 

Jury H ostage 
Ken1uc 1t.y Derby 
Rou lelle 

Alien I 0 /Tani.. 

Submanne AtlaC "> 

Ba 11 1e ot M 1oway 

Lasc1 Tan i.. Batlle 

Swarm . 

B aseball 

Super Starl rc i.. 

PE1 Music Bo,11 


12 95 
12 95 

24 95 
12 95 
12 95 
22 95 
14 95 

19 95 
9 95 

9 95 
9 95 
9 9S 
7 95 
9 95 

14 95 
9 95 

1.195 
29 9!'.I 

Music Compo!11 l 1on Syslem 
19 95 

Pearl Harbor AOvf.!nl ure • _.. 
14 95 

Su~~; Go;.,oku 9.95 
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DATABASES: You've Heard The Hype Before. 
The Truth IS••. REQUEST DELIVERS! 

\•Relational Query System For Management 

•• 

• 
DATABASE MAINTENANCE- DATABASE SELECTION- DATABASE REPORTING
• 	 Uses sophisticated screen formatt ing & data • Uses screen masks to form query • Automatic headlines •

entry. like on IBM 3270's! 	 • Provides extens ive search capabilit ies • Automatic field editing 
• Generates it's own screens au tomat ically ! • Search arguments can include • Report fields can be calculated. sub-totaled & 
• 	 Handles records up to 4K in length, using arithmet ic/ boolean funct ions, mult i-field cross-footed in any manner desired . 


multiple screen "Pages"! comparisons • Opt ional counter breaks may be set 
 •
• 	 Automatic data compression for increased • Queries can generate input for automatic • Automat ic grand totals 


disk capaci ty database maintenance • Automat ic statistics 

• 	 Uses Superkram (See below) access method • Queries ca n be stored in "Query Library" and •for incredibly fast access. LESS THAN .2 executed from menu on demand REQUIREMENTS 


SECONDS FOR A RECORD! • Any number of fie lds 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• 	Automatic maintenance capabilities • Query output can be routed to disk . CRT •Apple II 48K with Applesoft or language system• " Goof-Proof" error hand li ng 	 report formatter. VISICALC'" or SOUR CE'" 
and 2 disk drives or CORVUS.• 	 Inpu t can come from VISICALC'" or ONLY $225SOURCE'" • 

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


by Ken G•rmann 

Since KRAM TI' 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. •
IBM/370 uscts have VSAM tV1r1uat Slorag e Access M elhod) 10 SUPER KRAM 'S'" Added Features 
p101tiae 1as1. lleJUble keyea- access 10 lhe1r aa1a No w SUPER KRAM 

• Wntlen rn 6502 machine cOde • MULTI KEY SUPPORT - Allowing s1mutlaneous access to a 

gives Apple and Pei users lhe same lle,cib1hty. subs1an 11ally Basic compa11bfe KRAM Me by more than one key held 

rncreas1ng the processing power or 1he Apple and Pel 

(Keyed Random Access ~el hOd) . lrom Untied Software c l Ameuca. 

• Create/Open a da1ase1 • HI -SPEED REA D - Tn1s lea1ure allows inc reased 110speedup10 •
• Pul record by key 600/m ta.s1er <Ju rmg processing ol SUPER KRAM read nex t, read 


Un111 SUPER KRAM 1ne only ··random access"' C1Pab1t11y m the 
 • Add & delele records by key previous. pu1 and drlole requesls 
• Get any record by Full!Parllal keyApple ana Pol cons1s1ed ol a cruae torm o l ··relaUvo recora 	 • IMPROVED INDEX ARCHI TECTURE - Allowing las1er 1nde1. 
• Access by any key 1n as hllle as 2 soc I 1 sec w11n Corvus drsk )processing While trus is usable tor very simple app l ication~. 11 falls 	 searchers 1nd more elllc1en1 ais' space u!111zat1on 
• Supports mull•Ple 01si\. sfa r snor t ol tne needs ol IOday·s business ana analyhcal 	 • INTEGRATED BASIC COMMANDS - Allowing SUPER KRAM ' ~ •
• Read nex1 or previous recordappltca11ons Using SUPE R KRAM recoras may be processed by 	 commands lo be coded in-ltne w1tn Basic. providing eas1e1usage
• Dynamic space allocai.onany one or mu11101e - Key- values. wn1cn may cons1s1 ol any kind o l 	 ol KR AM 1nan ever before 
• Dynamic space rec lamation 


awa11eo DOS 3 3 aoesn·1 nave anytn1ng 11 11.e HHs" spec1ly now many KRAM Mes are allowed open at one llme. will 

aara numoers. 1e11e1s. special cnaracters . elc Even Apples's tong	 • USER-SPEC IFIABLE BUFFER POOL - Allowing the user 10 

• Dynamic rndex compression 
• Files never need reorgan1za11on 	 support any number o l KRAM Mes •
• Compa11ble w1tr'I language ::.ys1ems • LOGICAL RECORDS !KEYS M AY BE NON·UNIOUE ) - Aecord s 


KRAM '" 2.0 Only $99.95 added 10 !he KRAM Illes are 1mmed1a1e1y accessible by any o l tne 

ATTENTION-EXISTING KRAM LJ SERS defined keys 101 me 111e 1Automa11c Upgrade) 
Sena S15 w1m 011g1nal O•s' and ROM 10 Untied Sol!ware tor improved version ot Kram • KRAM 2 0 Illes are IO!ally compa llble w 11 n SUPER KRAMSUPER KRAM '" Only $175 • 

- =-- .=UNITED 	 •- Look for the RED-WHITE-BLUE-- EE-:...=..=: SOFTWARE United Software Display at your local 
computer dealer, or send check or 

-	 •
--·74 &OF 
moneyorder, plus $3.00 shipp ing to :

750 3RD Avenue, AMERICA DEALER INQUIRIES INVITEDNew York NY 10017 •
REQUEST & KRAM are trade marks of United Sollware ol Amer lc•(212) 682-0347 Telex 640055 

http:allocai.on


8 COMPUTE! September. 1981. Issue 16 

Ask The 
Readers 
Robert Lock Richard Mansfield 
And Readers 

Thanks to the man y COMPUTE! readers who sent 
in answers, th is month's column contain both n w 
question and answers to ques tion ra ised in 
previous issues. 

Answers: 
"I am writing in response lo the quesl ion posed by "A 
Reader" about how lo modify 'I n.dex' by David Wilcox lo 
work on the new 4. 0 CB M machines (COMPUTE! # 14). 
I use this j1rogra.m extensively on my C-30 cassettes and, 
when I got a new CBNI machine recently, I had the ame 
/Jroblelll. The fix onl) requires two cha 11ges on line 2 10 uf 
the Index' progra lll. Line 2 10 rhecks /h e # 1 cassette 
status swilch with a PEEK(519) and sets it and the 
cassette motor control register so the motor is off The 
problem with lhP new 4.0 111achines is that the cassette 
status swilch has been moved. The only change needed lo 
fix 'lndex'for 11 ew machines is to change the PEEK(5 I 9) 
and POKE 519,52 on line 210 lo PEEK(249) and 
POKE 249,52 respectively." David Swaim 

"I would like first lo respond lo Tra cy Principia's questio11 
about full creen gra/Jhics 011 !hr ATARI: creating any 
soft ofgraphics displa)' in machine language requires 
rewriting /h e display list, which u11fortunately, is a topic 
which is beyond the cope of my letter. (Boy, that sounds 
lil<e a cop uul, duesn'I ii ?) I would refer Trac)1 fo issue # 6 
ofCOMPUTE! page 7 I f or an exce/lenl article 011 the sub
j ect. 

Another question is particularly bothersome to me 
because I own an APPLE lll)'Self and I don 't believe it is 
/Jossible lo make th e "mistake" of lmying an APPLE. 
Several things ca11 be done lo reduce radio freque11 ty (rj) 
inle1ference on APPLEs. Wosl inle1ference comes Jro111 
the use of1/ modulators. Often, using a video monitor 
with a short, shielded cable will Clll'I' 1/u1 problem. " Em1111 
Cat 

Questions: 
"I recently got a Commodore VIC-20 co mputer and I 
have been ab of11t ely delightrd with it (eve n with the 
li111itatio11 ofa lue11ly-lwu characll'r lin t') . Hown1er, I 1w1 
i11lo a /Jrobln 11 that perlw/Js somrbudy can hflp me with . 

I have a program that exernle · i11 two phases. Phase 
I is 'saved' 011 a aLSselle tape and is followed i1111nulialely 
with Phase II which has alsu bem '.laved.' During exern
tion, Phase I com/Jletelyjlnishes r/l/d al th l' end, the last 
i11s tru.clion executed is: 

9999 LOAD " PHASE II" 
Evei)•lhing seems lo work a/ri crht rxa pt that it doesn't 

complete!)' load the second phase and I end up with '111ule
f ined errurs' because of the truncated program. Yet, if! 
load the second phase manually, (i. e., by entering the 
immediate cu 111111a1ul, "'LOAD PHASE If'· ·) , it will foorl 
successfully. 

Does anybody k11ow what's wrong? I have tried 
eve1)1fh. ing but ca nnot get il lo wo rk. Please' help.' " Sta11ley 
Berlin 

When one program "overlays" a nother , the first 
program mu ·t be longer than the second. When 
yo u as k for a ?FRE( ~ ),the numb r mu t be la rger 
for the program which ca lls a second program in . 

Can anyone tell me where to locate lhe producers or a 
copy ofth e ma 1wal for Altair 800b \Ificroco 111p11ter 
Sy~tem o/Jerating under Altair's Revision 4.1 of their 
Dzsk Ex/ended BASIC?" Rei11aldoji111inrz. 

"I have au interesting question to rai e. As we have all 
come lo accept by now, there i n'l going lo be a next ge11 n 
alio11 6502 ; a 65 16, a 6509, ur whatever yo u wa 111 to 
call it. There are some who f eel that it will be around f or 
a long time lu come. Other thinh it will fade rapidly i11 
theface of newer machines that have finally begun lo 
emulate some of its advanced Jealu.res, and oul/Je1fon11 ii. 

The qu.estio11 is, lh e11 , should 6502 fems gu dow11 
with their .1hi/J, ur hop a ride on another? If the choice is 
lhe latter, is there a beller alternative than the 6809? 
Already there is at leasl one 6809 ca rd available for the 
APPLE fl . Th e TRS-80 model Ill use the 6809. Co 111 
111odore is making a 6809 card available for its new 111i11i
111ainfra111e computers. Syner/el< is 1ww offning a plug- in 
module lo re/Jla ce the 6502 in lh11 SYM board co111/Jfete 
with the SYM 's beautiful operating system. 

Fur th ose 11si1w assembly lrwgu(we, the change ji"0111 
6502 lo 6809 i.1110t thal lra11111atic. si11 ce both dr•.ff1•1lfl 
from the 6800. Ill some ways, 6502 usas will ada/11 
easin lhan 6800 users lo the 6809, sinte they art' alrnu/y 
used lo i11direcl addressing. Fur those using BASIC or · 
another High Level La 11g11agr' ( H LL), the cha 11ge is 
/Jai11fess si11te th t' /-ILL is t1·a11s/Ja/'l' 11t lo th e /Hoc1•ssor 
anyway. 

Fur both ki11ds of users there are so11u1 definite /Je r
Jon11a11ce (l(/iiantages lo the 6809. The trend i11 hardw([rl' 
is lo build proassors Iha/ rn 11 11111n· directly handle H U ..1. 

\\h ilt• th e 6809 is ~ till rnthn rn11vr11ti1111al. its s1•rn 11rl 
"user" sla t k /H01_1ide.1 r1 sig11ifirn11I Nlge 011e1· th1• 6502 Jin 
i111ple111 e11l i11g th l'l'arfrd la11g11r1gt'S lil<e FORTH . 

The 11 exl logical question is: should COMPUTE! 
l'xpa11d its horizon. all(/ begi11 lo prm1id1• i11Jun11nlin11 a11d 
articles abo 11t //11' 6809 (/l/d 6809-1/(/.ll'rl systems? Th([f '.1rt 

lough u111•. PnhajJ.1the ri•adl'l's should br• ~1/lou 1 1•rl lo 
re po11d a11d say 11 1llf1l lh ey think . The ti1111' lo star/ rn 11sit!
eri11g !his q11eslio11 is non.·· E1we11 e \l. Z11111chak 

We'1·e not necessa ril y prepared to accept the po inL 
that the re wi 11 be no con cl ge ne raLion 6!102: 11 0 11e

thelcss Ge ne Zumchak , a COMPUTE! co lumnist, 
raises a n important is ue he re. Let us know what 
ou think . Anyo ne vo tin g for the ~ l otoro la 68000~ © 
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ADD POWER TO YOUR ssg.96 

COMMODORE COMPUlIR 
POWER produces a dramatic improvement in the 
ease of editing BASIC on Commodore's computers. 
POWER is a programmer's utility package (in a 4K 
ROM) that contains a series of new commands and 
utilities which are added to the Screen Editor and the 
BASIC Interpreter. Designed for the CBM BASIC 
user, POWER contains special editing, programming, 
and software debugging tools not found in any other 
microcomputer BASIC. POWER is easy to use and is 
sold complete with a full operator's manual written by 
Jim Butterfield . 

POWER's special keyboard 'instant action' features 
and additional commands make up for, and go beyond 
the limitations of CBM BASIC. The added features 
include auto line numbering, tracing, single stepping 
through programs, line renumbering, and definition 
of keys as BASIC keywords . POWER even includes 

new "stick-on" keycap labels. The cursor movement 
keys are enhanced by the addition of auto-repeat and 
text searching functions are added to help ease pro
gram modification. Cursor UP and cursor DOWN 
produce previous and next lines of source code. 
COMPLETE BASIC program listings in memory can 
be displayed on the screen and scrolled in either direc
tion . POWER is a must for every serious CBM user. 

Call us today, for the name of the Professional 
Software dealer nearest you. 

Professional Software Inc. 
166 Crescent Road 
Needham, MA 02194 

Tel : (617) 444-5224 Telex #951579 
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Computers 

And Society 

David D. Thornburg 
Los Altos, CA 
A Few Thoughts On Thinking ... 
As readers of this column may have noticed, I have 
thus far avoided writing about machine intelligence. 
There are several reasons. For one thing, this topic 
is discussed with great regularity in other magazines 
ranging from highly technical computer and psy
chology journals to mass market magazines such as 
Time. Hardly a week goes by, it seems, without 
some solemn pronouncement emanating from the 
University of Wherever that the medium for the 
next evolutionary step in intelligence will be the 
silicon chip. 

Many of those who forecast this extraordinary 
development have been making the same prediction 
for years. The controversy surrounding the me
chanization of intelligence is not new. In fact, one 
of the earliest major discussions on this topic took 
place between Charles Babbage (inventor of the 
Analytical Engine - the precursor of the modern 
digital computer) and Ada Byron (Lady Lovelace) 
in 1842. Lady Lovelace worked closely with Bab
bage, and became the world's first "systems pro
grammer." Babbage was of the opinion that his 
machine would have a feeling for numbers, that it 
could someday be made to think. Ada Bryon dis
agreed with him most strongly on this issue. 

Many of you are probably saying to yourselves, 
"So what?" After all , the philosophical issue of 
machine cognition doesn't affect the utility of 
computers, so the "mechanized brain" controversy 
doesn 't have much practical impact on anyone. 

Well , maybe it doesn't, and then again maybe 
it does. One of the characteristics of human beings 
which separates us from toadstools is our abi lity to 
question the origins and nature of our own exist
ence. The fervor with which people agree (or 
disagree) with the idea that computers can be 
made to think suggests that, regardless of practical 
issues, this philosophical question is quite important 
to many people. 

I have two reasons for spending some time on 
this subject this month. First, it was my pleasure to 
be a panelist on this topic at the National Computer 
Conference held in Chicago last May. The spirited 
debate between David Ahl, Ernest Kent, and myself 
gave me much to think about. Second, I recently 
read a short story which resulted in a computer 
program which raises some interesting questions 
on the nature of intelligence - human or 
otherwise. 

The question , "Can Machines Think?" was the 
topic of a panel chaired by Abby Gelles at the Per
sonal Computing Festival held in conjunction with 
the NCC in Chicago. David Ahl, publisher of 
Creative Computing, presented the view that ma
chines cou ldn 't think because the richness and 
depth of human experience was too great for any 
machine to handle. Basically, the absence of a 
social, historical, and evolutionary context creates 
fundamental limitations on the capability of 
mechanized thought. Furthermore, Ahl suggested 
that thought and "feeling" are related . To have a 
conscious thought first requires consciousness. It is 
as ridiculous to suggest that a machine could "think" 
as it is to suggest that a machine could "feel" 
loneliness or love. 

The controversy 

surrounding the mechanization 


of intelligence is not new. 


The second speaker on the panel was Ernest Kent, 
a professor of psychology and psychopharmacology 
at the Unive1·sity of Illinois (Chicago). Kent's view 
(which is also expressed in his fine book The Brains 
ofMen and Machines (Byte Books, 1981 )) is that the 
brain is a machine, and that the mind and the 
brain are one and the same thing. Kent's book 
presents a model of the human brain wh ich is quite 
understandable to computer-literate readers, since 
it deals with an electronic computer simulation for 
the brain's activity. Even if one rejects the idea that 
computers can be made to exhibit conscious 
thought, there is merit in exploring the limits of 
mechanized models of the brain. After all , our 
knowledge of the aerodynamics of bird's wings 
helped man to build flying machines, even though 
these machines do not fly the way birds do. 

In opposition to David Ahl, Kent suggested 
that there was much evidence for the mind and the 
brain being one and the same thing. For example, 
electrical measurements of brain activity can be 
traced to specific thoughts. Furthermore, Kent 
said that feelings were not as mysterious as Ahl 
would have us believe. He aid that he knew just 
where to probe in Ahl 's brain to elicit a "feeling," 
and that, if the probe signal were strong enough, 
he would never experience that feeling again . 

While I found much of Kent's work on a model 
for the brain quite fascinating- especially his idea 
that the model consists of many millions of proces
sors all highly interconnected with thousands of 
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TECHNOLOGY! 

Character Set 
- upper and lower 

case 
- 80 column plus 

do"ble-wlde p~ 

Ribbon 

- long life cartridge 


ribbon $9.95 

- easy to change; no 


mess 


Transformer 
- heavy duty power 

transformer for 
longer life 

Price 
- high quality printer 

for $299. 

BYTEWRITER-1 

Paper 
- roll paper and 

single sheet 
- original plus 3 

copies 
- accepts up to 9112 * 

/ wide paper 

Printhead 
- 100 million 

characters $29.95 
- disposable 
- 7 wire bi-directional 

impact matrix 

Trlmpot 
- for fine adjusting 

of vertical 
alignment 

Controller 
- state of the art 

single chip 8039 
microprocessor 

MICROTEK!nc. 


With a highly engineered circuit board and soft
ware program, backed by a rugged mechanism, 
the Bytewriter-1 makes no compromise with 
quality. 

Call us for more information today - and be 
sure to ask us about our 30-day money-back 
guarantee. 

Microtek, Inc. 
9514 Chesapeake Drive 
San Diego, CA 92123 
Tel. 714-278-0633 
Outside Calif. call 
toll free: 800-854-1081 
TWX. 910-335-1269 
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their neighbors - his suggested conn ction be 
tween the brain and the mind bothered me. 

In my talk, I suggested that someone who had 
no prior knowledge of radios could study one and 
draw a most inte resting conclusion. To someone 
who knew nothing about radio transmission, the 
radio appears to have two parts - its physical 
embodiment and the programming which comes 
out of the loudspeaker. After careful study, our 
naive person has d ecided that the radio a nd its 
programming a re one and the same thing. For 

Twenty Questions: 

Atari Version 

100 REM %20 GtlESTIQtt:; 
105 DIM A$(40),B$(6) 

110 PRHff 11 )l·ELCOtE TO THE GAt1E OF Tl-Et.ff 

yu 
120 PRrnT 11 11ESTI()£ . BY ASKrnG G!IJESTIO 
HS ~!CH" 
130 PRrnT 11 ~1£ YES 1~ t-0 ANS~JER~;, TRY T 
0 GlESS 11 

140 PRHff 11Tl£ 08.JECT loi!ICH HAS BEEt~ SEL 
ECTED. II 

150 PRINT 
160 PRHff 118E ~:E TO 8-U EACH ilJESTIOH 
WITH A11 

170 PRU-ff 11 QIJESTIOH tt:IF:K . II 
180 PRrnT 
190 PRU-ff 
195 B$= 11 AEIOUY 11 

200 C=0 
210 REM :*roJMO 
220 C=C+1 
230 REM *G.\ESTIOH 
240 PRHff 11 HITER G!UESTIOH #11 

; C 
250 ltf'UT A$ 
260 IF AA LEH( A$) )= 11 ? 11 THEl~ 290 
270 PRI MT II THAT I SH I T A G~JEST I Ot·l . PLEAf; 
E ASK A OOESTION . II 
280 GOTO 230 
290 YES=0 :HO= 1 
300 Fil': 1=1 TO 6 
310 IF A$( LEW A$ )-1, LEt-K A:t )-1 >=8$( I .. I) T 
!-£~~ '·1'ES= 1 : t·U=(1 
320 t·E:>ff I 
330 Fil< PAUSE=! TO 50:t,:RH!)( (1): t·E:'.>~T PAU:3E 
340 IF 'iES Tl-EH PF:rt-n 11 \'E::; 11 

11 t·U 11350 IF HO THEM PRHH 
360 PRHH 
370 IF C<20 Tl-EH 210 
380 PRHff 11 H[J OF Tl~Hff\' OUEf;TIOt-t:;' II 

39d PRHH 11 PRESS ~:ETUF.:H TO '.3TART AGAHt II 

400 It..PIJT A$ 
410 RUH 
420 00 

example, the music com ing out of the loudspeaker 
can be traced throughout the radio a it is being 
played. Furthe1·more, our new radio expert may 
have discovered that a probe signal in ce rtain a reas 
of the radio will el icit a response and that , i r the 
signa l is large enough , the radio will never have 
that response again. 

I am not suggesting that the radio/program 
brain/mind analogy is perfect. After all, we can 
isolate the radio from its programming in a pecial 
room ca lled a Farada cage. But my point i · that 
just because "thoughts" can be traced in that portion 
of the brain \\ hich we can model , we still have no 
proof that the mind and the brain are one. 

... we still have no 

proof that the mind 


and the brain 

are one ... 


As usual , this panel didn 't resolve anything; 
but did raise some challenging issues . I wou ld have 
been happy to le t the topic die at this point had I 
not received another inte1·esting book , Ta les of the 
Marvelous Machi11e, 35 Stories ofComputing, edited 
by Robe1·t Taylor and Burchenal Green (C reative 
Computing P1·ess, 1980). This book is a collection 
of short stories, some of wh ich first appeared in 
Creative Computing. While much of this book is 
very inte resting, I was particularly taken by the 
story "XX ?S" by Brian McCue. In this stm·y, a 
compute1· science teache1· is asked to nm a program 
which pla ys the ga me of "twenty questions. " In an 
effort to find th obj ct chosen by the com put.e r , 
the teacher as ked quite detailed question which 
the computer a nswered with a YES or a NO, as 
appropriate. As the play continued , the teacher 
became intrigued with the apparent cognitive skills 
being displayed by the machine. The compute r 
was able to answ r a complex question like : WAS 
THE OBJECT INVENTED PRIOR TO 1 HE 
YE AR OF 0 R LORD MCX. The machine's 
ability to respond , NO, start led the teacher . Even 
the use of Rom a n numerals and elaborate dating 
schemes couldn 't throw the computer off track. 
Finall y, after findin g the correct answer (The 
Wright Brothe r's airplane), he tried unsuccessfull y 
to list the program. What he did discove r wast hat 
the program was on ly one disk sector long. 

This seemed most strange, since programs 
which purport to have some understanding of" 
natural la nguage arc typicall y t.oo large to run on 
any microcomput T. 

Afte r finding the key to the solution. I wrotc 
my own \'ersion of this pn>gram. A typical run is 

http:Tl-Et.ff


e 4096 BYTES OF SOFT ROM • 	 STORE VARIABLES OR 
INDICES OUTSIDE OF BASIC 

• 	 STORE MACHINE CODE SOFT SOFTWARE BEYOND THE • SOLVE THE CONFLICTING 
BOUNDARIES OF BASIC ROM PROBLEM BY SOFT

LOADING THE APPROPRIATE 
• 	 WRITE PROTECT RAM WITH ROM IMAGES 

A FLIP OF A SWITCH IOM 
The SOFT ROM is compatible with any large 
keyboard PET/CBM or simi lar 2532 EPROM 
systems. It may be placed in any ROM socket 
to give the user room for machine code. If the 
SOFT ROM is placed in an occupied ROM 
socket, the user can transfer the PET/CBM ROM 
into the on-board ROM socket and select 
between ROM and RAM to manipulate the 
Commodore operating system. 

Since the SOFT ROM places write 
protectable RAM into any of the computer's 

ROM sockets, it is ideally suited to use as a 
development tool to test ROM or E PROM based 
software systems before they are burned in . 

Examples of software presently available 
for the SOFT ROM includes BASIC AID, 
UNIVERSAL WEDGE, SUPERMON, 
EXTRAMON, USER PORT PRINTER (Centronics 
parallel) and a buffered BACKGROUND 
PRINTER routine. 

Installation is a simple plug-in into any 
available ROM socket. 

$129.00 

1-KOM DISTRIBUTORS OF: 
MUPET • DOUBLE -MUPET • SPOOLER 
THE MANAGER • 1/0 PRODUCTS 

CANADIAN MICRO 

DISTRIBUTORS LTD. 

365 Main St., Milton, Ontario L9T 1P7 
416 878-7277 
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shown below: 
ENTER QUESTION l 
Is it mineral? 
NO 

ENTER QUESTION 2 

Is it vegetable? 

YES 


ENTER QUESTION 3 
Does it grow under the ground? 
NO 

ENTER QUESTION 4 

How about above? 

YES 


ENTER QUESTION 5 

Are you sure? 

YES 


ENTER QUESTION 6 

OK, is it coniferous? 

NO 


ENTER QUESTION 7 

Does it grow on a tree? 

YES 


ENTER QUESTION 8 

Is it green? 

NO 


ENTER QUESTION 9 
Are people likely to make juice from it? 
NO 

ENTER QUESTION 10 

ls it a black olive? 

YES 


wabasH 

When it comes to 

Flexible Disks, nobody 
does it better than 

Wabash. 
MasterCard, Visa Accepted. 
Call Free: (800) 235-4137 

As you can see, the right answe r was fou nd in on ly 
ten tries. The appa rent la nguage-understanding 
ability of this program has startled many of the 
people to whom I have shown it. For example, most 
computer scientists kn ow that it is non-trivial to have 
a compute•· figu re out that our question 4 is a mod i
fication of question 3. Some people have felt that, 
except fo1· the occasional lengthy pauses betwee n 
question and ans\\ e r they cou ldn 't tell if they were 
playing against a compu te r o r a human player. 

By what magic does o ne generate arLificial intel 
lige nce in such a tin y program? 

By not doing anything of the sort! 
The following is the complete listing (in Atari 

PILOT) of the program I wrote: 

•20 QUESTIONS 
T:WELCOME TO THE GAME OF TWENTY 

QUESTIONS. BY ASKING/ 
T:QUESTIONS WHICH HAVE YES OR NO 

ANSWERS, TRY TO GUESS THE/ 
T:OBJECT WHICH HAS BEEN SELECTED. 
T: 
T:BE SURE TO END EACH QUESTION WITH A 

QUESTION MARK. 
T: 
T: 
C:#C=O 
*ROUND 
C:#C=#C+l 
*QUESTION 
T:ENTER QUESTION #C 
A: 
M·:i 
TN:THAT ISN'T A QUESTION. PLEASE ASK A 

QUESTION. 
JN:•QUESTION 
M:A?,E?,I?,O?,U?,Y? 
PA:? 150 [random program delay of up to 149 "jiffies"] 
TY:YES 
TN:NO 
T: 
j(#C<20):*ROUND 
T:END OF TWENTY QUESTIONS. PRESS RETURN 

TO START AGAIN. 
A: 

J :*20QUESTIONS 

E: 

As you can see, the prngrnm is quite simple. Each 
question is first examined for a question mark , and 
is then examined (by the match command in the 
17th line) w see if it ends in any of the letters A, E, I , 
0, U, 0 1· Y. After a random pause (the machine's 
"thinking" time) the answer YES is printed if a 
match was found. Otherwise the compute r prints 
the word NO. (If you conve rt this program Lo 
BAS IC, you might just want to check for words 
ending in E, as McC:ue did in his story.) 

Once people see how simple this prngram is , 
they reali ze that they were playing twenty questions 
with an intelligent being - themselves. Afte r all, if 
you asked if the object was a pe rson and the com
puter sa id NO , you wouldn 't be very inclined to ask 
ii' it was a person named Dave (LO which the com



THE mf\nf\UEA 

The first truly user-friendly Database Management System avai lable at reasonable cost. 


This suite of programs is ideally suited for both the businessman and programmer, for use with the CBM 8032 . 


For the Business User 

• 	 Uses Menu Options - no programming 
experience needed. 

• 	 Lets you enter data in the form you wish, 
then lets you recall it using any search 
criteria. 

• 	 Performs predefined calculations on the 
record in real ti me as record is displayed on 
the screen . 

• 	 Reports can be produced using any search 
criteria and /or arithmetic functions. 

• 	 Useful applications can be developed 
quickly. 

Typical Applications include 

• 	 Inventory Control 

• 	 Mailing Lists 

• 	 Accounting systems 

• 	 Personnel 

• 	 Costing 

• 	 Gathering test data 

As Programmers Tool 

• 	 Uses standard PET ASC II files . 

• 	 Software interface is in Basic and available 
to the programmer. 

• 	 No special disk formatting so that word 
processing or other programs can be stored 
on the same disk . 

• 	 No ROM Based Security thus no need to 
open CPU. 

• 	 Fast 'n' key Sort/Merge included. 

• 	 Full realtime intra & inter record arithmetic 
performed on the screen as record is 
displayed. 

• 	 Professional software support including 
unique security available. 

TRY IT! 
IF YOU ARE 
NOT SATISFIED WITHIN 30 DAYS 
WE WILL RETURN YOUR MONEY 

• 	 Budgeting 

• 	 Scheduling 

• 	 Examples of use included on disk supplied. $250.00 
DI 	 TRIBUTORS OF:r-a.... CANADIAN MICRO MUP ET • DOUBLE · MUPET • SPOO LER._.y._, DISTRIBUTORS LTD. 	 THE MA ACER • 1/0 PRODUCTS 

365 Main St., Milton, Ontario L9T 1P7 
416 878-7277 
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pute r \ o uld , of course, say YES). The "sense" of this 
program p rfectl matches that of the player. It is 
your knowledge of obj ects such as trees, a nd tha t 
o li ves g row on trees, a nd that olives can be black, 
which make the game work . The computer doesn' t 
/wo w anythin g . 

T he rea o n this is re levant is because some 
people who have seen programs o f this type, and 
prog 1~ams which produce computer generated 
po try, fee l that this i · an example of mechanized 
"crea tivity" a nd thus an example of a rtificial 
int ' ll irre nc . 

T here is not much e ffort re4uired Lo write a 
program which ge nerates certa in poe tic forms , 
choos ing words rrom th e appropriate parts of 
spe ch at the ri ght time, etr. But, ir th e r ·u lt is 
"poetry," it i · on l ' b cause th e huma n 1· acle r ha 
decided that it i . It is th e timulation of the reader' 
feelings by th e computer-generated tex t strin gs 
wh ich g ives li fe to a poe m. 

As for my p r ·ona l feeling o n the likelihood 
of the re ever bein g a "thin king" o mputer, I ha e 
to ag1·ee \\·ith \ da Bryon \,·ho , in a note Lo C ha rles 
Babbage, writes: 

It is desirabl to guard aga inst the possibili ty 
of exaggera ted ideas that might a rise a to the 
powe rs of the \na lytica l Eng ine. In considering 
any new subject, there is fr que ntl y a tendency , 
first, to ove 1..-a l what we find to be already 

DTACK 


SIMPLE Motorola 68000 systems exist; you can at· 
tech one to your Apple II or Pet/CBM tor about 
$600. The resulting system is the world 's least expen
sive 68000 software development system (IF you 
already have an Apple II>! or a Pet/CBM ) because we 
give away a cross assembler with our board. 

We have a lour function 68000 floating point package, 
with a logarithm routine, In mlcrosoft Apple II /Pet® 
format. The log routine executes in less than 2 
milliseconds. This package is available In SOURCE 
form for only $10 plus 50 cents postage (Calif. 
residents add 6%). 
A newsletter covering SIMPLE 68000 systems and at· 
tached processors is available from us for S15/6 
issues. Send $2.50 for the first issue. 

DTACK GROUNDED, Dept. 105 

1415 E. McFadden, St. F 

SANTA ANA, CA 92705 


Apple 11· is a trademark ol the Apple Computer Company Per· and 

CBM ' are trademarks of Commodore Business Machines 

intere ·tin g or re markabl "and secondl y, by a 
-on of natural reaction, LO unde n ·a lue the 
true stat of the case whe n w clisco\·er that 
our notions have surpassed those that we re 
1·eal ly te na ble. T he Anal)' ti a l Eng ine has no 
pretentions whateve r to o rig inate anythin g. It 
can do whatever \Ve kn ow how to o rde r it to 
perform. It can fo lio \ ana ly ·cs; but it has no 
power of a nticipating a ny a nalytica l 1·e lat ions 
or truths. Its prov ince is to ass i ·t us in maki ng 
ava il able what we a rc a lread y a ·4ua inted with. 

O \V that 's som ·thin g to think about! 

Twenty Questions: 

Microsoft Version (Pet, 

Apple, etc.) 


100 REH l'TIEHTY Ol£STIOHS 
110 PRIHT OR$C1'l7H"JELCCIE TO TIE GN£ 
115 PRINT"!F TIEHTY Ol£STIOHS. BY . 
120 PRIHT "ASKIM; llESTIOHS ..am tWJE 
130 PRIHT "YES ~ t«J AHShERS t TRY TO 
1iO PRINT ''Gl.ESS n£ l&ECT ..am HAS 
150 PRIHT ''BEEM SE1.£CTED. II 
155 PRIHT 
160 PRIHT "BE SlEE TO 00 EACH llESTicr. WITH A 
170 PRINT "Ol£STI<W HARK. II 

180 PRIHT 
190 PRIHT 
195 8$="AEIOOY" 
280 C=G 
218 REH IRWt> 
2ZO C=C+1 
238 REH IOlESTI<W 
210 PRINT "ENTER Ol£STI(H; t" ;c 
250 DfllJT AS 
260 IF RIGHT$CAtt1>="?" Tt£N 290 
270 PRINT "THAT ISN'T AllESTicr.. 
275 PRINT "Pl.EASE ASK AllESTI~. II 

280 GOTO 231 
291 YES=O :t«Fl 
300 FCR I=1 TO 6 
318 IF tm)$(A$tl.EN<AS>-1tU=ttlD$(8$tlt1> Tt£N YES=t:tD=I 
328 tfJCT I 
338 FCR PAUSE=1 TO 511Rt1><1HtfJCT PAUSE 

310 IF YES Tt£N PRINT "YES" 

350 IF t«J Tt£N PROO ''NJ" 

360 PRINT 

370 IF C<20 Tt£N 218 

380 PRINT "00 (F TIEHTY llESTIIHi. II 

390 PRINT "PRESS RETlAf TO START AGAIN. II 

108 GET AS:IF AS='"' Tt£N i88 

118 ~ 


120 00 

READY. 
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VISACCOUNT is o fully integrated business and accounting 
system designed for use In small businesses. VISACCOUNT is 
extremely comprehensive and professional. yet it Is very easy 
to use. The system Is controlled from o series of Interconnected 
menus permitting user-friendly operation . Everything you need 
to set-up and operate the system Is provided with the 
VISACCOUNT package. Experts hove estimated the 
development costs for o fully Integrated software system 
ranges between $7 ,200 and S22 .000.t When you buy 
software the developer hos to recapture this expense . 
Computer Services Corporation of America is selling its software 
with o view that volume soles con almost negate this 
development cost. 

OUR GUARANTEE - Buy both our software and that of our 
competitors (who will no doubt charge several times our price 
because they need to recapture their development cost). 
Compare the two systems ond we know you'll return theirs 
(make sure they' ll let you return their software). If you decide 
not to keep our system, then return it within 45 days for o full 
refund . Once you've used our system we 're confident you ' ll be 
delighted. 

VISACCOUNT 
What You Receive ACCOUNTS PAYAIUGEHEftAl UDGEft 

• 	 Nine 5 % " double density disks (or six 8 " single 
density disks) 

• 	 Easy-to-use operator's manual (over 200 pages) 
• 	 Self-study guide on bookkeeping and accounting (over e180 pages) 	 Mosier File 


Receipts ond O.sbvrscmcnts 

Cosh Rc quotcmcnls Report• 	 Cassette based instruction program on set-up and Boloncc shecl 
Gcncro1cs P..,rcho!>e Orders

operation Ru1omot1< Post ing 
Income S101cmcn1 
Comprehensive Oudgct Rnoli.r"l'io 
fool 9oloncc ond morn Ponls Check'!.Available for Apple * . TRS-80. and most others 


*The Apple version requires the Microsoft Z80 softcard. 

CSCR hos CBRSIC2 , CP/ M and Microsfot Z80 softcard in stock. 


IHVtHTO"Y MANAGEMENT ACCOUNTS IU:CEIVAIU PAYftOU. 	 flXED ASSUS 

ACCOUNTING 


Complerc O rder Entr1,1 

Comp•chcn\IVC Slotu\ Repotl'So Au<omotl( Posring (omp1cf\enc;.r1<c Po.,.roll Acg<c;.tc, 

lnvcnlO'y A6c1t Ae.porrs Fde Ag<l\9 ( 3Q roQ 1QO do~) Pr1r.1s. Po1,1rol (hc<ks. 
 Complc!c Cor..+t(ll Goodc;. Acco1cJ 

Op!IQl'\ cl 5 De:prcnotron ~·.cthOck. 

ond more Audit Tr ods f0tm SOl W2 941 tAS Dcp•c<10loon Acpon 
Row ond flf'Khcd Goo~ Pr.'l!s lnvOoCes 	 Aul<.>mol>t Pos.1""'9 

EXTRA: MAILING LIST PROGRAM 

Features 
Menu Driven: The entire system 
runs from o single master menu 
which accesses numerous subsidi
ary menus. when needed. to per
form the full spectrum of business 

Send $159 for tha VISRCCOUNT syst•m 

COMPUTER SERVICES CORPORATION of AMERICA ~~ 332 East 30th Street New York. New York 10016 
Order Toll Free 1-800-221-2486 ~ r/ In New York and Technical Number 1-212-685-0090 

Nome 
and accounting functions . 

Self-Documenting: All the infor Addressmation needed to use the sytem 
Is provided in on easy to self
study format. City/State/Zip________________ ____ _ 

D Moster Charge D Visa D American Express 
Requirements: 48K CBASIC2 

2 DISK DRIVES CP /M No. 	 Expires ______ _ _ 

Your System 

1981 Computer Servic es Corpora tion of America Disk Size D 51/4 '· double density D 8 '' single density 

http:Acg<c;.tc
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executi ve, th e lllain loo p has a job to d o a nd secs 
Lhat the ass isl'mts (th subroutin ·s) perform theirThe Beginner's 
tasks co rreCLI)' and in the co rrect o rd e r . The main 
loop m oves clown its list or subrout ine jobs until the Richard Mansfield 
primary goa l is achieved. In our e xa mple programAssistant Editor Page 
(C h ri ·t mas Ca rd List ) th e prima ry goa l is a sc reen 

Initialization 
As you begin to d velop a feel fo r progrnmmi11g, 
you~' ill proba bl y notic that th rea r four pa rts to 

mo. l progra m ·: initial iza tion , ma in loop. ·ubrou 
ti n es, a nd d a ta . In th e las t issue (COMPUTE! # 14) 
' e examined ·ubroutines. Le t's ta k a look at the 
other three parts. 

If you p ic ked eve ra l prog ra m al ra ndo m , 
spread th mout o n a table a nd compare th e m , 

ou would probabl ·e ~ c rta i11 similarities. Pro
g rams usual ! r quire om prelimina ry setups: 
va 1·iables n ed to be d e fin ed or DI le nsioned , 
REM statem ents d ocume nt (ex pla in ) what th e 
prog ra m i go ing to d o, th e r n need s to be 
l ared , and so on. Befo re g ·uin g on with its main 

task (th e main loo p). a program will f'rcqu e ml y 
need Lo pe rform p1·eliminaryjobs. T his fir st pa n 
of a prog ram i ca ll ed i11itiali-ntio11. H re i a littl e 
progra m whi h print · th e nam sand addr . e · o f 
peopl to whom ou want LO send C h r istmas ca rd s. 
it will ill ustrate th . four divisions or rnmpul r 
prog ra m : 

10 ADDRESSES = 3 (Ini tialization) 
20 FOR I= 1 TO ADDRESSES 
30 GOSUB 1000 (Main Loop) 
40 GOSUB 2000 
50 NEXT I 
60 END - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
1000 READ NAME$ (I) 

10 10 PR INT NAME$ (I) 

1020 RETURN (Subroutines) 

2000 GET K$ 

2010 IF K$= "''THEN GOTO 2000 

2020 RETU R N - - - - - - - - - - - - - - - - - - - - - - - - - 
5000 DATA MYRTLE FACE / 121 TYRONE PIKE / 


NEW YORK NY 10020 
5010 DATA CARL MENEFEE / 36 HAWERD ST. I 

ALAMEDA CA 92171 
5020 DATA FELICE MONTREAL I 15 ACE ST. I 

RAMADA IL 80221 

(For the Atari, add 15 DIM NAME$(80) and change 
lines: 1000 READ NAME$ 1010 PRI TNAME$). 

'omc aspect . or initiali7.al ion arc o bviou s: ii' 
the pro rra m is d es igned to organi7.e )'our C hrist mas 
ca rd mai ling list, it will need lo kno\\' th · total 
fl LI ll1 be r of' add res s it has on ril e. Pa rt or the 
initializa tion G iii in volve th ' clclini1io11 01' ; 1 variable 
which " knows" this tota l (line 10). Prog ra m i11itia li 
7.atio11 incl11dcs p11 1t i11g 11 •ccssa r )' i11forr11atio11 i1110 
va riables , cl ea r ing the sc rec.: 11 , defining sound, 
co lor , format (ho\\' t hc video or primed out pu 1 \\·ill 
appear), and so 011. 

Main Loop 
Ol't ·n the largest Sl'Ctirn1, a nd ce rtainl y I he hc~1rt or 
eve ry progralll , is th e ma in loop. Like ;i business 

di sp lay o f add res es LO be hand\ffill non th e 
n velopes. To achi eve thi , th e program must: I ) 

R ad a n a m e from the DATA ta ble, 2) print the 
nam · and address o n th e screen 3) wait until yo u 
pr s a ny key to a llow iL lo continue, a nd 4) loo p 
ba k to job numb r o ne . 

These four jobs can be th o ug ht o f' as subrou
tines which a re gove rn ed by the ma in routine 
(main loop). Thi executi ve routine, o rd e ring and 
supe n ·isi n g it. seve ra l subroutines, is ofte n a true 
" loop," but n cl not be. T h at is, it often do sits 
j o b o er and over, loo ping (cycling) through the 
subro utin es each time. So m e programs onl y do 
one thin g after another cl0\n1 a li st. They do not 
loop. But loo ping i · o ne of o u1· major prog1·a111111er s 
too ls a nd m ost tasks le nd th e mse lves LO the loop 
structure. 

Data 
Lists. array , table , data base . d ata, DATA statc 
m nls. fi Id s, reco rd · - eac h o r the 'C terms are 
ta kin g on specific m eanin gs as compute r_jargon 
slmd r evoh·es into a vocabulary of fix ed meanings. 
But a t thi s point in the crea tio n of' a unive rsa l 
te rminology for co mputing , " ·o rds arc somed1 at 
imprecise . T he terms above, no n thcl ss . have 
so m thin g i11 o rnnH>ll - a ll ref' er to 1m1 1 i1!fo mwtio11 . 
The acce pted word i · rlato . Ra \,. inlo rma tion is to a 
compute r \\·hat raw ma te1·ia l are LO a factory. 
Visua li ze a paper factor . Imagine that so m e\\'h e re 
in th e building (or . to reel nea rby) is a pil e o f' logs to 
b · p1·0 essed by th fact o ry. t th e o ther e ncl or 
th e building, the finished product, pape r pla tes, 
drop o nto tnt ks. 1 11 th e sa me wa y, comp ute rs 
/miass i11 formation . Somewhere in the program (o r 
stor d nca rbr o n tape o r di sk fil e ) is a p ile of raw 
in for111 a t ion - nam s an cl add rcsscs i11 our c xa 111 p l 
program. 

T he data a re i 11jJ11f into th e p rogram a nd are 
proc ss ~ ct into some compute r-made procl uc1. This 
product i: them 1111fjJ11 I somc\1·hcre. Our C hristmas 
program s nds its produ ·t to th e screen . but it 
co uld eas il y output to a printe r which wou ld ad dress 
th e ca rds l'or us. 1n a n r case, data sits in p il es " ·aiting 
LO be comput ed . One or th e ach·;rnrages \\'hich 
inf'orma l ion process ing has m· r log process in g is 
t hc case \\'iLh \\'hi ch nC\\' produ c1s can he gc 11cra1 ccl . 
Ins ·ni11 g an a lphabc1i zi11 g subroutin imo th e 
Christmas prog ram . and makin g a sligh t change to 

th e 111ai11 loop, will res u lt i11 an alphabetized 
procl11ct . Likc \\'i sc, slight chr1n gcs would 1ra11sl'or111 
th · C:hris1mas Card \dclr ·ss Factory into ;1 birthcL1r 
list , ;i lc lephonc directo ry. a record of'gil'ts sc11t 
and rccc i\'cd , e tc.. © 

http:initiali7.al


19 September. 1981. Issue 16 COMPUTE! 

A New Frontier Between Surprising Symmetries in 
Sight and Sound ... Design and Letterforms ... 

Digital Harmony by John Whitney 

On 1e Conplemen am o us1c and 1sJal Ar 

BYTE Books is pleased to offer Digital Harmony, a ma
jor new work by John Whitney, whose film art , known 
around the world, has been an influence on 
technological art and cinema special effects from 200 I 
to Star Wars. His book explores a special union of 
music and computer graphics and defines a new fron
tier between sight and sound , integrating the two to 
create a new art form . 
Whitney shows what can be done with small com
puters , spells out a thorough theoretical background, 
and includes listings and programs for those interested 
in joining in the exploration of his unified field theory 
of art. Digital Harmony lays the foundation for an 
audio-visual art made possible by computers. It is must 
reading for all enthusiasts with interests in art, music . 
video . film , computers, education . artificial intelligence. 
psychology. and futurology. 

Jo n W~1 ney is on e oc I o e Oepor men o -Ar at u1e 
Unrvers1 vo Cal1 'ornra. Los Angeles 

ISBN 0-07-070015-X 
240 pages; hardcover 
$21 .95 

"Digital Harmony is a peek into the future 
when computerization will bridge the gap be
tween art, science. and self-understanding_ I 
loved it ." 
Seymour Papen 
Author. Professor 
Massachusetts lnsu ute of Technology 

"Here in this beautiful book John Whitney 
marries art to modern technology . Scenes that 
previously we would have strained to imagine. 
Whitney can now show us.·' 
)earl Wal er 
Sc1en 1(ic American 

BYTE BOOKS 70 Main Street Peterborough . NH 03458 

Inversions: 
A Cowl of Call1graph1c Cartwheels 
by Scott Kim 
Fore" ord b Do glos Hos adcer 
Bae· word b je( Raslrn 

lllusion .. call igraphy .. visual magic-Scott Kim's new 
book delights the eye and enchants the mind . Filled 
with intriguing designs . words that read the same right
side-up and upside-down, words within words and 
unexpected symmetries. these compositions create a 
fresh way to look at the alphabet. The text includes 
the visual principles of symmetry, lettering and problem 
solving that are basic to these images. The author also 
draws parallels to related exercises in perception in 
such diverse areas as art, music . wordplay and 
mathematics . Scott Kim's original inversion designs first 
appeared in Omni magazine, inspiring an overwhelming 
reader response. An irresistible challenge, invertible 
writing apeals to everyone who loves beauty in 
mathematics and design. 

Seo 1 is a doc oral student 1 Compu er Science at Scan(ord 
Uni ers1 I and is a cancer p1a is and co,,,pos r 
ISBN 0-07-034546-5 
128 pages ; softcover 
$8.95 

''Scott Kim has perfected a personal art 
form-one with grace, elegance, subtlety, and 
surprises.· · 

Douglas Hofstadter. author 
Godel. Escher. Bach: an Eternal Golden Braid 

"Scott Kim's Inversions.. .is one of the most 
astonishing and delightful books ever printed ." 
Martrn Gardner 
Soenu(ic Amencan 

Order by mail or phone. Call toll free 800-258-5420 ~'!~
1t l• 

Please send: _ DIGITAL HARMONY Sll .95 
__INVERSIONS SS.95 C981 

Add 75< per book to cover postage and handling 
Check enclosed In the amount of S,_____ 
VISA MasterCard 

Card /_____________Expires 

Name ___________________ 

Street ------------------

City ------------ State __ Zip _ _ 



20 COMPUTE! September. 1981. Issue 16 

What ls A 
MODEM, And 
Why Doi 
Need One? 

Michael E. Day 
West Linn OR 
Getting The Information Across 
M DEM is a cl s ripLi ve acron ·m for Lhe device 
that Lhe name i a pplied to . M DEM sLands for 
MOdular-DEModulator. A MODEM is used to 
transmit d ig ital information su h as that used b 
compute1·s to a r mot locatio n . R mot in thi 
case meaning a d ice not di rectl y onnected to a 
ompute1·, a the remote connection can be an 

where from 6 inches awa to 6 billion miles awa . 
Digital information , in its own ontrolled 

e nvironment has th highest form of redundant 
re liab il ity of any means of signal processing. T h is i · 
because, since the signals consist or l 's and O's (on 
or off) , any inter fe rence which migh t cause a slight 
cha nge of signal level so that it become "slightl 
o n" i ignored , a th I vel i still no t abo e th 
point where a I i as umed . Thi · d iffe r fro m an 
analog system whe re any interference is propagaLed 
through the enti1·e system. 

Since the compute r only recogni zes a I or a 0 , 
there can be no pe rcentage errors n ounte red in 
the signal. The informati on is eith 1· ri ght or it i 
wrong. 

An error can be detected by adding an addi 
Lio nal piece of information to the transmission . 
This is ca ll d pa rity. nder parit ontrol the 
dig ita l inforn1ation is divided up inLO small groups 
(no rmally on a pe r-cha racter basis), and the number 
of I bits in the group a re added up . In the even 
parity system if the re were an ev n number of 1 
bit -, then a n additional I bit is add d to the grou p, 
othe rwise a 0 bit is added . In odd pa ri ty a I bit i 
added if the re we1·e an odd numbe r o f bits and a 
zero othe rwise. 

At the re iving end the receive r adds up the 
biLs and compare iL · an. w r LO Lh pa rit biL that 
was S nt , and if the r wa a di ff r 11 C, iL nags th e 
rece iving d vice Lhat a n error has occurred. 

The pariLy method \ ill cat h the lo s o f single 
bits. Howe er if more than on bit i. lost it \.v iii no t 
always catch it. So, for large blo ·k. of' information 
a ·hecksum is sometimes used . In ch cksummin g, 
a each cha ra t r is r ce ived iL is added to the sum 
of 1.he previous characte rs with th e fin al sum bein g 

transmitted a ft r th la t cha1·acte1· in the block has 
been tra nsmitt d . T he rece iv r the n com pares this 
with its own um and fl ags the receiving d ev ice that 
an e rror has occurred if there is a differe nce be
tween the two. T his type o f er ro r checkin g wi ll 
Catch about 99% of the e tTOrS e ncounte1·ed . 

Th is is fin if an occasional rror an b · ac
cepted . Sometime this is not th ca e and eve r )' 
pos ible error must be detected to ensure the high
e t possible reli ability. Thi might be req uired in a 
bina ry cod ed p rogram b in g tra nsmitted . In thi 
ca ea CRC che k is us d . CR (Cyclic Red undancy 
Check) is asp cia l coding scheme that is di ffe rent 
than the check um, and can achieve bette r tha n 
99.9% er ror d et ction. 

Digital information ... 
has the highest form of 
redundant reliability of 

any means of signal 
processing. 

In a ll of these cases on! error detection is 
con idered . In ome cases it i de irable to be able 
to reco er th lo ·t in fo rmation. This is often a 
r quirement in ide large com put r y tems whe re 
no loss of d ata can be tolerated . In thi s case a Ham
ming code is used . In th is technique, instead of a 
single bit being added , the length of which is d e
pendent upon how much correction is d esired ; f'or 
single bit r cov ry, 5 bits must b add d Lo eve ry 
32 bits of in for mation . This will a lso caLch a ll possi
ble 2 bi t d ata lo es and most othe r combinatio ns 
of losses. By looking at the cod es the receiving 
d vice can reconstruct the lost in fo rmatio n and 
the reby remove Lh e need tu r Lransmi t. 

Gene rall y, ve n parity i used in as nchrunous 
transmissio n ( uch as that used with a I 03 or 202 
ty pe IODE M) \ hereas odd pa rit is u eel ins n
h ro nous tra n mis ion (s uch as that ncounte red 

with Lh e special high speed MODEM : 2400 baud 
and above). 

In conversational type transmissions parity is 
quite often noL used (the pa rity bit bein g rep laced 
with a I biL; tu simulate a top biL). 

In block Lexi t ransmis: ions (such as a BA IC 
program) it is r commended Lh at pa1·ity be used so 
thaL a ny error. that mighL occ u1· \ ill be caught. 

Whe n tra nsmitting a hex dump it is a lso a 
good idea Lo acid a checksum LU the code, as iL i 
ve ry diffi uh Lo sc c rrnrs in thi s I pe u f"text. (N ote: 
normall y pa riL is a lways used whe n checksumm in g 
is used .) 
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ANNOUNCING! 


The end-user market for small business and 
personal computer systems is really taking 
off . And now you can take off with it. How? 
By exh ibiting at the COMPUTER SHOWCASE 
EXPOS-- regional shows, heavily promoted, 
and produced with the consistent pro
fess ionalism you've come to expect from 
The Interface Group. 

You already know us from our INTERFACE 
show, r.ow in its tenth year. and you know 
us also from our unique COMDEX shows, 
which have done so much to bring vendors 
and ISOs (Independent Sales Organizations) 
together. 

Now, you and your ISOs can reach the key 
prospects for small systems directly: 
businessmen, professionals, educators, 
scient ists, corporate executives, serious 
personal computer users. We understand 

the small systems market. because our 
COMDEX shows helped create it. Now, 
with the SHOWCASE EXPOS. we forge the 
final link in a marketing chain , designed to 
bring you " eyeball -to-eyeball" in a selling 
atmosphere w ith tens of thousands of 
prospective users! 

Our first round of SHOWCASE EXPOS this 
autumn will take us (and you) into four 
major metropolitan areas. We'll follow that 
up with additional metro bookings in 1982 
and 1983. If you market small business 
systems, word processors, peripherals, 
software, data processing services, micros, 
educational services, or media and supplies 
you will want to exhibit and/ or support 
your ISOs' exhibit plans. Call our Sales 
Department today toll-free 800-225-4620; 
in Massachusetts, call 617-879-4502 . 

*
NEW YORK COMPUTER SHOWCASE 
Sept. 17-19, 1981 •Pier #92 Passenger Terminal, New York City 

* SAN FRANCISCO BAY AREA COMPUTER SHOWCASE 
Oct. 21-23, 1981 • Brooks Hall, San Francisco 

* SOUTH FLORIDA COMPUTER SHOWCASE 
Oct. 30-Nov. 1, 1981 • Miami Expo/Center. Miami 

*
LOS ANGELES COMPUTER SHOWCASE 
Nov.13-15, 1981 • Los Angeles Convention Center, Los Angeles 

Another Exposit ion from THE INTERFACE GROUP 

160 Speen Street. Framingham, MA 01701 


Call us toll -free: 800-225-4620 (in Mass. 617 -879-4502). 


Producers of: INTERFACE, FEDERAL DP EXPO, COMDEX. COMDEX/ SPRING. 

THE COMPUTER SHOWCASE EXPOSITIONS 
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When binary infon1iatio11 is being ·e nt (no n 
ASC: I f), suc h as a binary ccn ·d ump, a CRC c h ck 
s ho uld be u ·cd (parit · is normal! · 1101 u sed with 

RC c hec kin g) , as it is , ·e r important to ca tc h a ll 
pos ible e r ro r · in ·e this type or cod e is e se nt ia ll y 
unread a bl e. 

T he H a mmin g cod s a rc n o rm a ll y used with 
sto red in fo rmation \\'h e re r co ,·e r y 0 1· re tra nsmis
ion of the data is not direcLly possible. 

11 thi all lllion to e rror d e t tion 1s 1mpu r
ta lll . The compute r is a very ·o nt ro ll d e m ·iro n
m e nt ; it is built w prevent a11 ime rl'e re nce l'ro m 
a ffect in g its ope ration. Outside th e comput r 
however, we must d ea l with the r eal world \\'h e r e 
inter ference · abou nd. S ince thi. ime rl'erence ca n
not b ~ preve nt ed , a m ea ns or detectirlff lllUSt be 
u sed so th at Lit rrurs genera ted ca n b corrected. 

How The MODEM Works 
in ce th e te le phone n e two rk was d es ig ned for 

a n a log vui ·e trans mission , it is not po ibl e to trans
m it digital information !'rum a te rmin a l or a co m 
puter in it · I in a r y f'orm . T h l le phon e network 
h as a ba ndwidth of a pprox imate ly 3000 H z, o th e 
mode m s us cl o n the telephone n e twork must 
condition s ig nals to fit' ithin this band. 

Communications te rminolog ca n be co n 
fusing. Wh e n th e term 'commun ica tion m od ' is 
a pplie d to m odems the fo llowing nom nclaturc is 
u sed: 

SIMPLEX: ·r ransm i io n in o n · direction onl y 
with no wa y or re p o ndin g. A TV set is a f'orm or 
simplex communica tion . 
HALF DUPLEX: T ransm i · ion in L\\'O d ir c ti ons, 
but on l)' o ne wa · at a ti m e . CB ope ra to rs e ith 1· 
u ·a nsm it o r rece ive, but ·an not do both imult a ne
ous ly on a s in ·rl ·hanne l. \t th e e nd ur tra ns mission 
iL is necessary Lo ad vise th e o t It ' r p a rty wh n 
throug h tran ·mitring and read y Lo rece ive by sa yin g 
"o\'e r ". The n th o the r ope rato r can b g in 
tran millin g. 
FULL DUPLEX: Tran ·mi s. ion in both dir ' Lio ns 
imultaneo usl . A perso nal fa -c-to-facc con\'cr a

tion is a fo rm o r full duple x communica tion. \\'h e re 
both perso ns ca n sp ea k ~ind li s t · 11 al the sarn Lim e . 
( o tc: A C ll standard l'ull duplex impli c · that tlt c 
same data r a te ex ist · in bot h direc ti o ns si mult a n ·
ously. i.e .. 1200/150 bps i · not full du pl x. ~OO/:~O O 
is full clupl ·x . When opera tin g at t \\'O diffe r nt 
speed s, th e s lO\\. r peed is usu a ll · re fe rred to as 
th e seco nd ary or re \'e1·s chann e l. o r sometimes as 
th su p rvi so r )' c h a nn I, while tlt e hi g her sp ·cd is 
th e primary ch a nn el.) 

The hair dupl e x mode co nt ro l ig nal a1· · 
ge ne ra ll · required LO turn th e mode m tra nsrnittcr 
o n or off, a nd the rece i,·c r off or 011 d e pend in ~ on 
th e direc ti o 11 or transmiss io n. wh e reas this is g-c n 
c ra ll ) not req uired wh e n ope ratin g in th e f"ull 
duple x mod e . 

T ' rmin a l m a nufacturers o ft e n use tlt c terms 
h a lf du p l x a n d l'u ll duplex tu rn e· rn \\'h ·ther lo ·a l 
copy is p1·0,·ided. o r wh e th e r th e far e nd loops 
back ( choplexes) th a t whic h \\·as tran ·m ined . Th e 
pr S · nc' or abse nce of local CO(.> )' has nothin g lO do 
with t he communica tions mod e ol' th· d a ta link . 

Th e strengl11 of. th ·signal that is inj ·c tcd into 
th e phone lin e i · im portant, as a wea k . ig nal \\·ill 
not have e nou g h powe r LO O\'ercom th e noise a nd 
inL r(' r nee inhe r nt in rh e \'Ste m. while too 
s tron g a s ig n a l will o \-c rclri,·e ihc ca pabiliti es of th e 
·ys tcm a nd ca use th s ig n a l to b co m d isto rted . 
The ·ig na l str e ngth (m eas ured at th phone lin e) 
s hould not exceed 0 dbm (2 rn lts p a k to pea k into 
a 600 o hm load), a nd tra nsmis ·io n levels be low - 12 
dbm (0.:- volts peak top a k) s ho uld be a\'O icl c d . . 
Lra n ·mi ·s ion leve l b Lw e n -6 dbm ( 1.0 vu lLs p-p) 
a nd -9 dbm (0.75 \'Ult · p-p) is reco mmended for 
th e best tra nsmission leve l with th e least amount ol' 
inte r{ ·rence to Lhe recc i,·ed sig n a l. 

t t h rece ivin g ·11cl , th e s ig na l ma y be sign ifl 
ca ntl )· r cluced in str ·ngt h , and ma , b received at 
full s tre ngth (0 clbm. 2. 0 volts p-p) or at ave r · 
reduced str ength (-50 dbm , 0.0 1 rn lt · p-p). S ig n a ls 
be low -50 dbm a rc ge nera ll y not 1·ecove rab le, as 
th e s i rnal drops b ' lo w Lh e ba kgrn1rnd noise a nd 
b co m es ve r y diffi ·ul t to detect. So rn · mo d e rn s do 
not recove r s ignals b lo w --tO clbm (0. 0~ volts p-p) 
a it becomes muc h more difficult to recm·e r th e 
s ignal b low this le v I a nd less than I 017c of all ca ll ~ 
require this mu h scnsiti viL )' · ( o te: , sign a l at --tO 
dbm would be ba re ly au libl e.) 

T h e mode m op rates b chan g in g th dig ita l 
s ig n a l that is presented to it to a n audio ·ig nal that 
ca n be p laced on th e p hon e lin e. T h e t}'pe of mode m 
d c t ' r rnin e th e exa t 111 Lhud by \\·hich th e s ig nal is 
co n ve n ed , and th ' fr ·qu ·1icics th ~1L a re used. 

T h e re arc man y diffe re nt types o r m odc 111 s . 
\\'it h each typ e d es ig n ed to perform its pa rt.i cu la r 
f'u11 cLion most e rficie ntl y. Beca use o r th e la rge 
11urnbc r ol' d iffere nt mod ' Ill , o nl y those mode ms 
\\'hi ·h arc o!" parL icular int e r 'SL to 

0

Lh c hobb~· i ' l \\·ill 
be cliscu sed those bei n g th e BELL IO'irnmpaLiblc. 
a nd th e BELL 20_ compatible m o cl c r11 s . T h e 1O~~ 
type 111ode m s a re th · most conn11on a n d arc th e 
type used o n most ti111 es hare sys te m s. T hese 111 0 
dcms arc des ig n ed Lo opera Le at t 1«11 1s r11 is:io11 ra1 cs 
from 0 to ~00 bps. \\'it h so m e or 1h ·11 1capable 01 · 
o pe ratin g as hig h as (j()() bp-. :\ s ul).'(an tia l increase 
in e rro r rat s h o uld be e xpected al thl'se hi g·h c r 
spel'clS. T h e Io :~ l)')Je 11111d ' Ill ope rat es h)' changi 11g 
a dig·it a l () to a rreq u ·ncy or 107() 1-11 ii ' in the nrig·i
nate mode. o r 202:) if int h e anS\\Tr m ode. l L 

c ha1wc . a digi ta l I LO a l'requency or 1270 H z ir in 
th e originate 111ode . a nd 2225 H z if"i11 th e a n .- ,\·cr 
mode. 

Since it is not poss ible to 1rans 111 iL t\\'o s ig11 ;1 I.~ 
at o ne a t th e sa m e rrequ c 11 cies and d e ri \' e a ny 
int e lli ge nce from the rece i,·ed s ig nal. tlt e a \·a ilahk 



SYSTEMS SOFTWARE 
FOR YOUR 6502 BEGINNER'S GUIDEPERSONAL COMPUTER FOR THE UCSDby Kenneth Skier 

PASCAL SYSTEMCreating Programs for the Apple, Atari, 
Challenger and PET Computers. 	 ... 

"This is a brand new book on assembly 
language that 1s fantastic! I have all the 
standard books on the 6502 and can't 
understand any of them. This book 1s not 
only beautifully written, very understand· 
able. and takes no previous knowledge for 
granted ... but it also includes many 
useful machine language routines such as a 
visible monitor, print utilities, disassembler. 
and a text editor. Well worth getting ... " 

M. Dunn 

Editor, ACE 


Aton Computer Enchus1osts Newsletter 


ISBN 0-07-057860-5 	 $ 
440 pages softcover 	 14

.
95 

b Kenne h Bowles 

Written by the originator of 
UCSD Pascal System. his 1n· 
forma t1ve book 1s an orienta· 
t1on guide to the UCSD 
Pascal System. For the 
novice, this book steps 
through the System. bringing 
the user to a sophisticated 
level of expertise. Once 
familiar with the System, the 
reader will find the guide an 
invaluable reference tool for 
creating advanced apphca· 
t1ons. 
ISBN 0-07-006745-7 
204 pages $I I 95softcover • 

~------------------------- ---------------,
I ORDER BY MAIL OR PHONE I
I CALL TOLL FREE: 800-258-5420 Name I 
I Please send: BEYOND GAMES $14. 95 Street I 
I BEGINNER'S GUIDE TO PASCAL $1 I . 9 5 I 
I -~~-~--·-~~ ~ D Check or money order enclosed for S . llJ I IJ( State Zip •,r,· 1 

I D Bill VISA D Bill MasterCard llJ ... ~ 1llJ[J[J• J.., 0 a1n Stree . 	 t'-J• ._II Acct I 	 Expires -- 11J r•C. Pe erboro ug . H 03458 I.n • 
~--------------------------------------------~ 

AIM-65 /SYM-PET-KIM-6800 

Universal Interface Board Converts AIM-65/SYM 


Into Professional Data Logger 


MINI MOTHER 
BOARD (Also connects to PET or KIM with adapter cable. 

Adaptable to other 6502 and 6800 systems) 

CONTAINS:* 12 bits. 16 channels, fast A/ D converter* space for additional 16K RAM memory or 32K 
CLOCK /


ADDRESS 
 EPROM (or combination)
CALENDAR 


SELECTION 
 * real time clock/ calendar with real time interrupt
(CLOCK. M UX - -ftttjfflt:-if.. 

AI D) 	 capabi l ity and 10-year lithium battery backup
* plugs directly into AIM-65 expansion connectorBATTERY 

BACK· UP 	 with the help of a mini-mother board which 
supports up to three interface boards

* supplied with support ive demonstration and16 CHANNEL--.-- 12 BIT A I D 
MUX 	 cont rol programs 

16 AID INPUTS AVAILABLE MODELS: 
& :r 15 VOLT * 18-902 Addit ional Memory

BANK SELECT POWER 

ADDRESS 
 Space (only) ............•.... $ 390.00
SUPPLY 
(MEMORY) INPUTS * 18-902-A Calendar/ Clock plus 

memory space ... .. ........... $ 690.00 
MEMORY * 18-902-8 A/ D (12 bi ts , 16 channels 

plus memory space) .......... $ 960.00
* 18-902-A8 A/ D, plus memory space 

and calendar/c lock ... . . .... . . $1,270.00 
Mini mother board to support up to three (3) ~;,o~UMBUS INSTRUM.~~l~.!~l~~.~~r~.!!.~~.~.%2.~.?.~~T!.~~. in terface boards ... . ... . . ..... . . ............ ... $65.00 


Quantity Discounts Available~ 950 N. HAGUE AVE., COLUMBUS, OHIO 43204 U.S.A. 
PHONE: (614) 488-6176 TELEX: 246514 

http:1,270.00


DYNACOMP 
Quality software for*: 

ATARI 
PET 

TRS-80 (Level 10** 
NORTH STAR 

APPLE II Plus CP/ M Disks/ Diskettes 

CARD GAMES 
BRJOCE l.O ( Av.U•b~ for •U computtn} Prier : Sl7.95 Caswtu / Sll .95 Ob.krltt 

!.n &ll·1nclu,ivt ' t rnon or 1hlt mo~t populat of cud 1amcs. This program bo1h BIOS and PLAYS 
cnhc1 contract 01 dupl.11:a1c bnd1c . lkpcnding on the conuan. )'Otir compu1rr opponc:nll will either 
play the oHtnic OR ddcnic . If you bid 100 h11h , thc: com pum 1o1;il\double your contract! BRIDGE l .O 
provldu ('l\allcn1m1 cntc:na1nmcn1 for advanced pla)tU and" an cAccUcnt le.arnina 1001for1hc bridac 
nm·ict Sec 1hc so f1""arc rcvlt'"" in ro So hw&/c Criliquc. 

HEARTS I .S (A nll1Mt for 111 <'O mpultn) Prlct: SIS .95 CUMllt/ 119.95 OUlarHr 
An u c1tm1 and rnicrtamma compu ter vcnion of 1hi.!o popuW card 1a.m c. Huru ha 1rid:-oricn1cd 
1amc in ""'hich the pu rpost '-'not to t.a \:c any hc11U or 1hc queen of 1p1dc:s , Play 1aalns1 t""o compu1cr 
opponcnl) who arc arm ed with hard-to-but playing ma1cgics. HEA RTS I , j ban idct.l aarnc for 1n 
1roducin1 the unin111a1 cd (your spouSt') to compu1crs. S« the software rcvi~ in 80 So r1w1rc Cnuqur . 

STUD POKER (A tari only) Prk:r:SJl.95 Cuwllt/ Sl5.9.S Ubkttct 
Thu. 11 thc ct.auk 1ambkr'1card1•me. The c-omputer dcab the card1one 11 •lime and )'OU (and 1he 
compu1cr) bc:1 on whit ) OU .lC"C' Thr computC't d0es not tht11 and WSMalt) btu lhc odd1 . Ho11• r"t1 , 11 
'omeumu blu(f, t Ali.o Included 1\ a fh r caid dra,.. pokc1 beuin1 pn.ctkr pro1r1m , Th11 p1c~ a1c ,,.jlJ 
run on 11 16t' ATARI . Color, 1r1p1uu, iOund 

POKER PA RTV CA vallablit ror 1U compulrrs) Prk:r·: Sl 7.9.S Cuwnr/ Sl 1.95 Ob~rllr 
POKER PARTY 1• • dr-.w pokr r umul1110n bucd on the book. POKER. by Oi,.·aJd Jacoby , Thu b 
the mml compre htni1~c \C'UlOn •Vlllablt for mu:rocomputca. The pvt)' coru11u of )ourself and 1u 
Oth<r (computer) pl.t)C'U . f.&ch or th(.J.( pl.a)·cn {you <A:ill 1et 10 knew. them) hH ii difre1ent pcuonabl) 
1n th r rorm o r 1 \V)'Llll propc:•UEI)' to bluff or fold unda prC"Ssurr. Pninice • ith POKER PARTY 
before 101n1 to lh•I C\ptn ,1\e 1arn~ toni&h l" .\pplt Ca.ucur &nd distrur 'tuion' require all lo; (or 
Laratt) APPk II 

C RIBBAGE 2.0 (TRS-80 only) Prk:t : 5141 .9' Cutcnc/S ll.95 Dhkrttt 
ThLl n s1mpl) 1ht bnl c:nbbi.Jt 1.1me .l\1.1lablc . II u •n acrUcnt pro1ram ror !he ribbaJt pla)'C'f In 
sc:atch of a .. o rlh) opponC'nl H "'ell ll for thr no\ 1ct •utun1 to unproH h11 a•mr Thr 1r•phicl arr 
•uperb .Ind .l\W:mbl) lansuaac 10\llHlU provide raptd o.ctulion. Stt 1he M>fl ,,. 11C' rC'\~ 1n 80Soflvi.11r 
Cr11tquc 

THOUGHT PROVOKERS 
MANAGl:Mt:NT lM ULATOR (A l1ri , orth Stu ind CP/ M only) ' "'" "9.9' c.u..11< 

UJ .95 l>lihur 
Thi\ pro11•m u both an u cdlcn11udun1 1001 u ""ell Ha stimult1in1 m1etlcc1uaJ s•mr . Ba~ upon 
iimilar aamn played at 1rad1.1atC' bus1neu ~hl).)b. each pla)tt or team conuol1 a company which man
ufacturer' 1hree ptoducts. Each player 1.t1tmpu to outpcrfonn his compcmor ~ by utuna \rllin& pnce.s, 
production volumci, m11kC'tin1 and d rdsn cxpendilurC'S r te. The mos! suctcssful firm Is the one -..;ilh 
1ht hl1hr s1 stodi pntC' when thC' iimulation ends . 

FLIGHT SIM 1.ATOR (A"YaJlab~ for aU compult'n:) Prk:r: 517.9S CUN11t /$21 .9.S DltlWlt 
A ruli lllc and rurn,ivr m11hcm1tic1J '1mul•lion o r 1.1\:t-orr, night and landin1 . The program u111i10 
ac.r odynam l cqu1tlon) and 1hc cha11C1erb 1ics or a rul ah foil. You un pracdcr inm umcni 1ppro1che> 
and na~ i1•11on uun111dlab and compu' ht1dinai . Thr more adv&nccd nyer can al.so perform k>op~. 
halr·rolb •nd um1lar anobauc m1ncuvcn. Althouah this proar•m d~ not employ araphic). 11 b n · 
c1tm1 and ~cry addict iv t . Xr 1he .ofl•arr rn ·irv. In CO~IPUTRON ICS . 

VALDEZ(Au.Jl•Mr ror •U compulcrs) Prier: Sl.5.95 Ca.»tttt/ S19.95 Ob"rue 
VALDEZ ii a computt r i lmulation or 1uper1•nkcr na~· i aation in the Prince William Sound/ Valdct 
Nano.. ' rraion or Aluh Included In this 5itnul.ation u ii IcaliHic and U IC.llllH' 2j6 x 2.56 c.kmcnl 
map, portion\ or ""hlch may be vi c• -ed u.loin1thr1hip'1 alphanumeric radar displa)·. Tht motion of the 
ship 1udf ll accurairly modelled m1thcm111cally. Thr Umulation also contaim a model for 1hr tidal 
pi.ttcrm 1n the 1c1ion, a' <A:el\ as other trafnc (ou1so1na ank.ru and dnf1in1 1Cebc111) Chari )-our 
cour1r from the Gulf of Aluk• to Valdct H11 bot! Sec 1h e 1oftw1..1r tc~.cw. 1n SO Sofl•arr Crillquc 

BAC KGAMMO N 2.0 (Alui , North Stu and C P /M onl) ) Pritt: U4 .~ Cautur/5 1 1 .~ Obkrllr 
Thu PfOltam tna 1our b•d.&•mmon ,lills ind will &ho 1mpro,·c ,-our 1amc. /\ human can compete 
aaainu • <ompu1r r or 11.Jn11 ano lhc-1 human. Thr computtt can C"\rn play its.elf. Eithrt the' human or 
the computer can double or 1enu1tr dice iolb. Bo.lrd pcxi1ioni can be cr eated or U\'ed for replay . 
BACKGAMMO~ ;z. .O a pl1)"td 1n -xordam:c wuh thr officul rule\ of bad:pmmon •nd u turr 10 PfO• 
v1dr man~ fUC1n.alin11os1oru or backsammon play. 

CHECKERS J.O (PET only) Pri<t ' Sl6.9' CliM«•fSlll.9' Db~"" 
Thn h one or 1hc most ctWlenaln1chttkcti proi:1am1 avait.blr . It hu 10 l e~d.i.or pl•)' and 11lov.-11hr 
1.11cr 10 chana c ,t1ll lr,rh 11 any umc Thouah prov1din1 a vtr)' tou1h s ame 11 lc'cl ' ·8, CHEC!o;ERS 
J O •• pn '1~e&ll) unbu1able 11 lcl' rh 9 and 10. 

C H ESS MASTE R (Nor1h tar •nd TR ..3CJ only) Pritt: S19 ,95 CuMtct!W.95 Db"-tllt 
This compkle i nd 'C'fY po"'rrful pros ram provides rh r lrH:l.J or ;:illy . It Includt.i cu1hn1. en pwanl 
c.ap1uru and 1hc promo1ion of P•"'"'· Additionally, 1hc boud may bc prirsr1 bcfor c 1bc tWI or play, 
prrml11 in11h r u.1n11n1111on or "book" pl1y.lo. To muimizc uecution speed . lhc proar•m u wriuen in 
umnbly lll11ua1e (by SOFTWARE SPEC IALI STS of California) . Full 1nphk1 arr ~mplo)·rd in 1he 
Tf:t S·80 \ CUIOn, and two w1dth1 of alphanumtric dlspl.ty arc provided 10 accom mod1te North Stu 

LEM LANDER ()lK Applit Disk oaly) Prier: SU.9.S Olahllt 
Piiot you1 LEM LANDER to • ufc land1n1 on .r1y or nine diffcrcn1 .lourf1cu tan1ln1 from 'moo1h 10 
11ucht1ou.1. The aame p•dd1u ire uud to conuol crah auhudc and thruu . Thai' a "1l-11mc hlah rn 
ch1l lc n1e ! 

FOREST t 'IR£1 (Al•ri only) Prk-1 : S16.9.S CatMttt / Sl0.9' Olaktllt 
Uuna u cclk nl 1r•ph~1 •nd iound r ffrcu, 1hi1 iimul1tion puu you 1n 1hc middle ofa rornt rire . Your 
1ob" to dir ect o pcrationi 10 pul out the fir e wh1k compcnsatins for chan1cs in wind, wu.1hcr and !er· 
ram. Not pro1rc1in1 "llu•blr siruc1urn can rriuh In st.artlin1 penalties . Life-like vari1blu 11r provided 
10 m•kt FOREST FIRE! Very \U.!oprnscful and cha!Jr nsina. No 1wo 1amo h11ve 1he Yme sruin1 and 
1hrrc arc l le,ch or d1Hiculty 

NOMI NOE JIGS AW IAtari, Appk aad TRS..3CJ only) Prk:t : S16.95 CUMltr tSUl .9$ Dlllu111 
A 1ia.uw puulc on your computer! Complete thr puulr b)' \Cltt1ms your p1etu from• table con1imn1 
o r 60 d1ftcrr n1 'hapn. l'o/OM INOES .JIGSAW tl . VU'IUOW pro1rammln1 effort. The lr1Ph1C'' a1e 
surcr lat [\ r and the puu.lc ""1Uchallcn1e )'Ou with 1u three le\ eb of d1ff1CUll)' Scorins 1\ b&scl upon the 
numbrl of IUO~I tak en 1nd by I c diffKult y of the boil.Id ~C'l·Up 

MONARC H (Atari only) Prftt : 511.9! Ca.a11turfSl.5 .9' OW:dt1 
MON ARCH es a f1JCU1•lm1 ttonomJC wmu.lauon rrqumn1 )'OU to sul"il' t an 8-yc.ar tr nn u )OUt na
uon'• leader , You drttrm1ne the amoun1 of acr t11c dc,ottd 10 mdu•nrial and aanc.1l1u1•l use , ho111 
much (ood 10 dn1r1bu1e to 1he populace •nd ho"" much shou.ld be spen1 on poUuoon control You wall 
find th11 a.II drcuion1 1nvoh r a comprom"r and that 11 1} no1 taty to ma'l:c rHt)onc h•PP)' 

C HOMP-OTH t:l . LO (Atari only) Pritt: Slt .9$ CMMnrllU .t.S D"-li.tllt 
C HOMP-OTHELLO? h'1rc.aJly111;ochallena1n1 samu lll one CHOM P is umalar 1nconc-tpt 10 NIM , 
you muu b1tr oU pa11 o r a coo\:ic . bu1 llO!d t• k1n11he poaonrd portion OT HELLO u th1 popular 
board pmc ~t 10 fully uuhJ.C the Aan'' 1raph1ci capabilit) . 11 u aho \Cf) h11d to bc.a.1 ! Thb packatc 
... 111 run on a 16K osicm 

DYNACOMP OFFERS THE FOLLOWING 

• Widest ' 'ariely 
• Guaranteed quality 
• Fastest delivery 
• Friendly customer service 
• Free catalog 
• 24 hour order phone 

AND MORE ... 
STARTREK J .2 (Avallabk for all computers) Prier: 511.9.S CuMrtt/ 51.S.ts OV..r11r 

This is the clinic Sta.nrrk. simulation, bu1 wi1h SC\·rraJ ncv. fcaturc.s . For CJ.ample, 1he Khnaons no"' 
shoot at the Enlerprbc .,..ithout wamin1 while aho attad:in1 1tubuc1 in 01hcr quadr-.nu Thr 
Klln1o n1 abo atl&ck with both li1h1 and heavy cruiSt"rs and mo11 c when 1hot •t i Th< 111u1uon ii heme 
when 1he Entt rpri•r Is bcsicard by 1hrec heavy crubcn i nd • 1llrbu.c S.O.S. n r«rwrdl fhc Klln1on.lo 
act event Xe the wft,.•at< rt11iew.s in A.N.A.L.0 .0 . , 80 Softwuc Criliqur and Game Merch andhin1 . 

BLACK HOLE (Apple only) Prkr : Sl4.95 Cuwnt/Sll.95 Dbli.tllt 
This i1 an u ci1i n1 graphical simu lation of I.he problem• 1nvol¥ed in clo..rly ob.crvin111 black hole with 
a 1p1cc probe. Thr object b 10 rnttr and maintain, fat a prescribed lim e, an orbh tloic 1oa small black 
hole. This h 10 be achir\·ed withou t com ins w near 1hr anom1ly lh•t thr 1idal 1tru s drJlroy1o the probe . 
Control or the crar1 b realistically illTlulated using sid e jt U for toLation and main thnnlr n for accdtra · 
lion . This proaram employs Hi· RC:$ 1raphics and is cduational u "'ell u challenaint 

S PACE TILT (App~ •nd Atari only) Prirt: SI0.95 CUMnt/ S14.9S Dltkr111 
Uu thr sanu p.eddlu to 11lt thr plane of thr TV Kt a:n 10 '"roll" a ball in10 a hole in IN: w:r ttn. Sound 
1implc1 Not when thr hole 1cu smaUcr and sm.tkrl A buil!-ln timer a llo.,.. • )· OU 10 mtuurt yout 1._ 1U 
a1alnu 01htn in thD habil· formlnt action aame . 

MOVING MAZE (Appk only) Pritt: 110.,5 c...rtt/S l4 .9S Oltkrnt 
MOVINC ,\IAZ E employ• thr aama paddlC"S 10 dircc1 1 puck from one side of a maJC 10 1hc 01hu 
Ho•C"\·c.t , lhc mau U. dyn.&mica.Jly (and randomly) buU1 and U continu&Jly bnns mod tf.rd . The objrc
til'c U 10 crcm the mur without touching (or be-ins hit by) a v.aJI. Sconna 11 by an r laps.cd time in
dM:a1or, •nd lhrtt knb or play UC provided. 

ALPHA flGHTER (Atari oaly) Pritt: 114.9' CuM1u/S ll.95 Dbk 11i, 
T*O uttllrnl sraphk.i and action p101Bms in oncl ALPHA FICHTER rcquiu:J you 10 destroy the 
aHe-n 1w~ipi pusin1 throuah yow SC'C'tor of the pluy. ALPHA BASE b In 1hc path of an •hen UFO 
lnv..M>n: Ir! r.~r UFO"s sci by •nd tht samr end\. Bolh s•mn requir e 1he JOY'Od; and 1r1 proarumt· 
ly more diffteul1 Lhe h11he1 )'OU M:arr! ALPHA FIGHTER ""'II tun on 16K 1)1\em\ 

THE RlNGS Of THE EMPIRE (Abri only) Prin: Sl6.ts aurcu1Sl0.9! ot.urnt 
Thr nnpite l\u dcnloprd a new battle' 1ui1ion proitttd! by ro111in1 nnas or t nC"rl)' Each 1ime )OU 
bla11 throuah th r rin1s and des1ro)' 1hc sation, 1hc rmplrc dnrlops ant' st1tion "'ilh more pro1rdi\r 
rinas. Thii a citin1 same runs on 16K systrmJ. employs otcruive a rsphin and sound Ind can be' 
pl.a)~ b)' one or t'*O playru . 

1/'o'TRUDER ALERT (Atari only) PM<" Sl6.9'C.-cc.m o.9' Ot.>.c1< 
ThU iJ 11 fasl paced 1nphiu 1a.mr which placc.s you 1n lht middk of1he ' ' Orodst1r'' ha ¥m1ju\l 11o lc n 
lu pl1ni. Thr dro1dt have bttn alen cd wd ate d1t c:cted to dcmoy )'OU •I all c01t1 . You musi find and 
enter your ship to escape wilh th e plaru. Fi.-c levels ordlffkulty 11re p rovided INTR UDER ALER frc · 
qu1rc.s a joyukk a.nd will run on 16K sys1rms . 

GIANT SLALOM (Alari only) Prier : 514 .9.S C-...r:nt lSll.95 Oltkrllt 
Thb rc&l-timr 1c1ion aame U guatamttd addictive! U1r thr jo)·uic k 10 control your pith th roush 
sla lom courses consisling or both open and closed gates. Choose: from different lc\·t ls o r dlfflcul l)'. race 
•1airut other playen o r iimply l&kc practice ruru agains11hc clock. GIA. NT SLALOM will run on 16K 
systems . 

TRIPLt: 81.0CKAl>E (Alarl ool)") Prier : Sl4 .9SCaaat11t/ Sta.ts Ot&11.r11t 
T RIPLE BLOCKAD E h • 1... 0-10.thrcc pl.tyr t anphics and wund anion a•mc . II lt burd on 1hc 
clu.11c vl1k o arcade. 1amc whkh millloru hlVC' cnjo)'ed , UilOI !ht At&i i joyuiek1, the ObJtct u 10 dhttl 
your blockadin& linr around !hr saccn ,.-hhout runnina in10 your opponen1ls). Althouah lhr eonc.rpl h 
simple. 1hc combined 1raphic1 and sound c fftCt le.ad 10 ..M1h aru. iC't)"' . 

GAMF.S PACK J (A"Yallabk: for aD comput~n ) Prier: SIO.I)!; C.-nr/514.95 l>l&krllr 
C AM ES PACK I c:onlliru the cla.ssic compt11cr aarncs of BLACKJACK. LUNAR LANDER. CRAPS, 
HORSE RACE. SWITCH and more. Thcs.t p.mes have been combined into one Lar1 e pro1.11m for cas.r 
in loadina . They 11c individually a.cctued by a con,·cnknt me.nu . Th is collcc1ion 1, "" CWth thr pncc 1u11 
fo r 1hr OYNACOM P \Crtion or BLACKJACK 

G AMES PACK JI (A••11.bk for all compulrn) Pnre: SI0.95 CullttttJS14.ts Dtu.r11.1 
GA.M ES PACK II 1ndudes 1he sama CRAZY EIGHTS. JOTTO. ACEY·DUCE'I'. LIFE. WU MPUS 
and ot~n . Al wnh GAMES PACK I. .Uthe 1amr.s azr io.dcd u onC' pro1ram and uc caUc:d rrom a 
menu . You v.ill partkula.rly enjoy DY ACOMP 't 'tnion of CRAZY EIGHTS. 

Why pay 57 .9~ or more pcr pro1ra.m ""hrn you can buy• DYN A.COMP coUrt:tion for just SI 0.9.51 

MOON PROBE (Atari and North Star only) Pritt : Slt.95 Cuacuu'SJS.95 DWcrtlc 
Thu. is aa extremely challcniina "lunat l.tndcr,. proarsm. The uic:r musi drop from orbit 10 I.ind 111 
p1edc1crm1ned w1r1oo1hr moon"s su1 racc. You con1rol 1hr thru\I and oricnl&tion of )·our era(! plu' 
dltce1 th e rate or descent ind approi.ch 11n1lc . 

ADVENTURE 

C RANSTON MANOR ADVENTURE (North Stilt and CP/ M only) Prin: Sll .9' l>llktttr 
At lut l A comprehensive Advcn1u re same fo r North Star and C P/ M syurnn. CRANSTON ,\tA NO R 
ADV ENTUR E t•kr' you in10 mystC' riow CRANSTON MANO R *he.rt you 111empt 10 s11hrr 
f11bul ou ' 1rcuurr1. Lurkina in the minor a rc wild an imab and robon ""ho wlll not 1i"r ur thrlrtuurt.t 
wlthou1 • fi1h1 . Thr number or roomJ h sru1rr and lh< an(J(' lllcd duc:rlp1 !on1 arc much more 
elaborate thu the currcnl popular seilD or Adventure proarami , m1kin1 lhh aamc thr lop in lu du) . 
Play can be slopped at •ny time and the U•tu1 stor rd on d id: elh'. 

ABOUT DYNACOMP 
OYNACOf\.tP is a leading distr ibulor of small sys1cm softwvc >Ahh s.aks spanning lhe world 
(currcnll)' in excess of 40 countries) . During the put 1,.0 years we ha \'c greatly cnlargrd !hr 
DYNACO~·t P product line, but have maintainrd and imp ro,•cd our high le vel or quality and 
customrr suppon. The achievement in quality is appa.Ienl from our many re peat cus1omcrs 
and !he sortware re\'iews in such publicalions as CO~-f PUTRONICS, 80 Soh,.·arc Critique 
and A . N .A .L.0 .G . Our customer suppcn is as dose a.s your phonr . It i1 aJ...,a)·s friend!)' . 
Thr staff Is high ly trained and aJ~·a)'S willing 10 d iscuss produc1s or give ad\ ice . 

•A TARI. PE"f. TRS-40, NORTHSTAR, CPJM and lllM a" 1~1u1~ml 1totkrto~1 artdlo t 
rrodrmork1 

··TRS 0 dukmrs orr not J11ppJ1rd ... uh DOS OT BASIC 

http:OYNACOf\.tP
http:approi.ch
http:Cuacuu'SJS.95
http:SI0.9.51
http:CullttttJS14.ts
http:A��11.bk
http:C.-nr/514.95
http:1nphiu1a.mr
http:CuM1u/Sll.95
http:rlaps.cd
http:modtf.rd
http:rtt/Sl4.9S
http:CUMnt/S14.9S
http:Cuwnt/Sll.95
http:Klln1on.lo
http:quadr-.nu
http:CuMrtt/51.S.ts
http:dlspl.ty
http:CuMtct!W.95
http:le~d.i.or
http:Ca.�tttt/S19.95


BUSINESS and UTILITIES 
SPELLG ARDTM (CPIM OU, I "'": U.,.tsn...l 

SPELLGUAR.0 It • 1~ol11lJOIUI) ~ prodvct '" icb WKle&XI UK ~ui.1e of )"O.U curm.1 '"otd PtO«U.inl tntflll fWOJlD· 

~~~~Ac;gt~"~~~~·ti;: ::;1~~:!!.~~~11:=s,~~ :~:::~:=~~':~=:~·~:; 
tu 11.1&1ru1 • d1mon&l} (opMC!abk)of """ :o.o::oor tJv tnOlt totnm0n En.i bs."i word.t . Word.I avpunna ua uw u .u rxi1 not 
fovnd in tbc dx'uoll&t) ut · ·nau cd ' " ror t.&1)' ICl m:i fi bOCI udc:o"K"UOn , Mosi aW!Utlouui~r 11.afffamlhu • Uh • Ofd pro
ctuint a;i1Upmai1 • ID bC' abk 10 11w SPEUOUAl.OTM .n only a frw mm11tn. 

MAlL U ST l .l IAppk , Al&rt ud Nonlri Star dWr.tllir oat,·> f"rin : U. .9' 
Thu proanm u llNNtchtd in Ill 1bW1110 u orc • ru.umum n1unbC'r of 1dd.J r:u a on one di1ktt1c 1mmlm11m of I IOOprr du k· 
cur, mor ' Uwi U:OO fo r ''doublt dcn1hr'' 1r11rm1!1, llJ m.n1 fu 1111u mcludc llph1bottic uwt r.1pcoJr 10rl!n1, label prin!ln1 , 
mn1\n1 of mn and 1 uruqlH' •rrword Kd. in1 r01Jtln c • hkh ntrk•n r n11lc1 br a ~u 111.U1 hmltku ltltttlonof UKr drOnnl 
todu . Mail Liu 2.1 •tll t'·r n find u.d ddrlc d11p l1C1u rnUi«t A \ 'ti)' ~ • luabtc pro1ram! 

FORM Lf:JTER SVSTEM (Fl.SI (AUir1, Appk Hd Nortb Star d ..bnr a.ly) Mer: SJl .H 
Uu FLS 10 CJc.alt and tii1 11 fonn lc11t u and 1dd1cu thl.I. Form lct1c111.tc ptodu.eed by 1utom.11uc.a.J.ly lfUfflirl&tath 1d<lru 1 an· 
10 a prtdctrmun~ poruon or yow lot11 r r FLS u compkulrtompe.ublt ..-11h MAIL LIST l l. •hich mar be 1.1 W'd 10 manaar 
your addroiriJu. 

flS aM MAIL LlS'T l .l ue a•lllabk u a comb~td pachat fCH J.49.9). 

SORTrr (Son.II SW 01l7) P'rin: m .H 06.ut" 
SORTIT ll I &en«LI ptUpoK M'ft Pl'Oll.nl • MllUI in IOIO a.Mnnbly la.niua.&e. Thu PfO&llln • ill t0n .c:q1,11:nti.al data (~ 
1~nud by NO• TJ I STAR BASIC P'nm&I'/ and esthon&J wcvnda.ry • CT• m&) bc n.wnrncor oiw: 10 aiM tWllCtu IUWl&I 
SO RTTT u UM!y uwd • ·nh filc11aicr a1td by DYNAC0"4 P't MAIL LIST ptOJJl#l and 11 •a,- •en.1uk ui 1u upe.bdt.dn fOf 

Oliw.r BASIC d ata r.k tOl'tll'll 

PERSONALnNA.~CTSYSTl'..MCAWiHd Nortll Uir ollJ)) Priu: °'·"IMM.rflr 
PFSll a unik dU-kdlf, mm:i«atrd J)l lt m nxn;>oMd orcndtffttc:nt Pl'Olrt.l:a Bcs.xs.t1 1ec:ord1n1 your t:•toal'" a.ocS r.u 
dfd11C11bk 1traa, PFS • 111 t0t1 and IUt:\m&Nc c1 pat.a by p. )·tt , and du.play Ul!ot'IM.Uon oo a pmi:bl1uu b) I.ft)' or 26 inc·: 
drrinrd codn b,- moaL."I or by Pl) tt. PFS • ill nrn produce tn0athly bu 1.npb1of yo.a o.pcun by catqor, 1 TI:.u JIO""ttfW 
pu\qc rtqimn o~ otit duk c!nvt, cnruma.I tSlmlOI')' no.: ALln, JlX Nonh SW-) aM • i!l 110rc up 10 600 1ccotd 1 ~ duk 
(and ovtr UD)rttOflb~did. b) m1km1a f~1irnpkdwl1u1othtproarams). Youe&!l;1ecordc.b«-h~tu1cuhuprrua\O 
tlu1 you can rinally wr • hc:tc yOl.lr lnOM) 100 and chminate f\ltUwort and t~ h&tld akul& tioM. 

FAMJLV BUDGET (A pple ODIJ) Pnc.: UU5 &>tMtllf 
1l\C' FAMI LY BUOOET It a •ff)· con~mknt flnanaal fKOrd ·kttpui t pro&ru:1 You ..-1U bf abk 10 kftP ttac k of cull a rwt 
c1td11 upc:n.d11u1 u 11 •tll u lncomt on a dail)' bu h You c&n rKord t..u dtdae11blc ltcrm and dwiu blc don.a1kln1. Tht 
FAM ILY BUOOET abo riro,idn • conlinlHNt rttard of &U crtd it 1rvu.1cuon1 l 'Oll u n mah dall) cu h and cha11r cn1tin 10 
any o r 21 dJfferrnl Ul'(nlC &CCOW\U u •tll 1.1 10 p• ) roll and Ll.1 ol(('Ount.s. Dal.I U cu1l1 lf ll!f'l'td 11vln1 lht U"'l' r cornpkcc 
con11ol o~rr • n Olhc:,..ht complioccd land unot'11111.!NI) 1ub}K1. 

TH E COMMUNICATOR (Atari oaly) Prit•: s.ct .9! Ol&hnt 
Thu 1oOf1w1.a peckqc conu ln1 a m«1u4n'm colkction o r p101una for ladl.itaun1 d fkkn1 two·•lll )' wmmunliea uoni 
1htou1h a full duplu modem Jrequutd fOf ui.c) , In one mode of opc111ion ) "CU may connttt 10 a d.11.1 ~ic:r jr .1 .• Tht 
SOURCE or M ic10Nt1 l .1 nd quKll) load d au 111ch u 11ock q110L1 uoru on10 )'0.11 dillctte for later ,i(-ain1. Thu 1rc:a tly t t-· 
duca · ·connttt umt " and lhut the""'"""' cha11c . You rna, &ho record th t complcu toatniu or a commlltlkatJOnl .c.uion 
Add1oon.ally , pro1r.1 m1 • nm-n1t1 BASIC, FORTRA.'i , clC , m• Y be bull! off·llnc wui1 thc 111pPof11u1 td1101 and later "up

dtd" 10 a.nolhtr co:nputn, md "'I lbt Aw l a ,,,.,. unatl ttmun.al E.-rn AWi BASIC pr ranu may b'f 11;1k»dtd F111 · 
lhn. • comrr.and me ma)' be bu.ih off·llnr and 11M:d liar" toouOU.n1 lnpu1 for .a titnMhaJr ty1um That b. you can M1 vp 
yow ~UC"n« or u1nc·1halc commanch and pr 1un, and lhf Aw1 • 1D u anun11 tbnn u nttd~: b&1ch ptocui111r AU lh i.t 
1dd111p10 11•1t11 boU CONWC1 1tnw and )OUI umc 

DY!'-ACOMP.a1'01urP!;rn THl?. CO\ !MUNICATOR • All 1.n Au.nUOmodnn.for 1 cocnbuud PflCTOf U H O . ThcmoJcm 
lJ a •·ulabkttperattlyfor ll ntS 

TEXT EDITOR n ICPfM) l"rkf: S1'.t5 Dl&hn . JW.4J Dial. 
Thn t1 the ICC'Ond rckuc ~uuoo of DYNACO'-t P '1 ~TEXT EDJTOR I &:Id coc~ .1!:1.1.Ay nc--. fu two \lo'1th TEXT 
EDITOR II foum.1ybulld lr U fild1ochvnb&nd 1unnbk lMm forlaiu display Blot.b of lCU m.a) bc .a p:ritnJtd. UIUTUdOf 
ckktcd. tiles mt) be s... fd on du. d~mc 1n ri&hl J•nt1rJCd/ca1t.t1td format 10 be J.atrJ pnnttd b7 nthv TE.'<T EDITOR II 
0 1 lhr CPf'.t ED !a.."llit ) . Futhc:r, ASCII CPI M riia IL1:1Chu1tn& BASIC a~ 1 un1bly lolfll\lll' Pf01111t1.1I rm) be: t u d b) 1M 
tdUOf and procn~ In f1:1, 1u1 fila an bf buDt Vlln l ED and la let fom!&ltt'd UJ1n1 TEXT EDITOR 11. AU"' a.Ii , TEXT 
EDITOR 11n111 1nur.rn.i1• c, US) lo utt , bu1 •rt) Ru.1bk tdllln• 1ymm 

IUlLE IAl&rt ud Non• Sl., o nly) Pl1u : s1•.tt 
Tlm handy (llOIT l m 1UO •\ N0t1h 5'a t and A tari dh • 11\CU 10 m&1nLIJI\ 1 Jpra.ilutd daU buc ol all rlinand pro1 r.1m1 In tll r 
11.ac• o r duh •h..:111m &n1bly Kt\lmuta1n . Dt-lL.f. u u1~ 10 \fl up and 11~ . It • ill or11111Ut )O\lr d11 ~ 1 to PIO, ·ldr r fOdmt 
loc111n1 o r1hc dnutd file o r pro 1ram 

Fl NDIT (Nortb Star oo}y) P'rin : SI U5 
This 11 a 1h1tc·1n<1ne pro1nm • hlch m &1n t.11ni 1nfonnation accniibk by kCY"'"otds o f 1hrcc typn: Ptti.on.al ltl: l..a.u rume), 
Commercial (e1 . phunbtn) IJ\d Rdtttnct fc1: m11u1nc 111kln , 1ccord albums, ctcJ. In addition to h yword 1Cvthc,, thru: 
Ill" bLrthd.1 y, annivu"ry i nd appointment 1u1rhts for tht pcnonaf 1rcord1 and1ppointmtnt 1earctwi fot 1hecommcrc-.. l 1t· 

to1d1, Rrfttcnct rrco1d1 at e .a:nlC'd b)' .a ""'" \ c,....·ord or b) ctOn·rrft1mnn1 l • O or lhrn kt) rd' 

GRArlX (fJtS..I0011ly t Prirf: Sl4.tSC.-n1/ Ul.t SUllhll• 
TI"' 1uuq11c r1os1a.m &Jlo• t tOU 10 r.011) c-rca tr 111l)llin dlrb;"tl) fr om 1hc \t)bcaid You " dra... " )Diii flturr uu111 the pro
1r.1m'1 t-uenU\ t nm.01 rnnttol1 Onc:c 1hc fi1vrr 11 9l l dr. 1111 1u1oma1ic1Ur appended 10 yDlll BASIC ptotJam .11 a 1111n1 • a r. 
..bk Or a,.. I " ha;ip) fac e", C"•l l It IU &nd tl'lrn port 1t from JOI.or pi'OJl'&m llWl_I P Rl l'io,. IU I Thll IS a • Cl') U I) •I) IOCI U lr 
and"''' 11•phK1 

EDUCATION 

ltOl>Gl: PODGE iApp~ uni) , 41.C App ktofl or ln111:u OAS lt"l Mn: Ut.~ c .....111/ UJ.•s Uttht lt 
Let HODGE f'OOOE ~)°'II ~ h1kl ' 1 bib) •Iller Prt1wn1 .a n) \t) 011 )OUt Ariplc • ill 1uull 1n .ad1fftt t nt .and ~t11t1&11lft J ''hip. 
pc:nr111· • related 10 UIC kiter or number of I.he chown \ o The prOJI&m'• 11.1ph1a. colo1 a.nlJ wund aic a dclia.ht ror duldrrn 
from aaci I ~ 10 9, HODGE PODGE tt .a non ln1.r.11clalln& 1each1t11 dr-Kc •tuch bnn11 • nc• di.mctuJOn 10 1hc uM: or com 
putrn 1n rduc111on 

TEACHER'S PET I (AuJJabk for •ll rompulrnt hkr: .S ll .ttC~llt/1U.t5 l>Uluk 
Th111t the rim of OYNACOMP '1 cduc-.auonal p.n\ a1" P11mu1I) mccndtd fer (IJ" e·Khool to aradc J , TEACH ER 'S l'ET 
providn the youn1 U1.dtn1 • nh counun 11111C11C"c, lrnrr ·• uu! 1uo1n1hon and thrtt k'«b or m11h 1h ll u n.::IJ.C' 

MOR.SE CODE TRA INER (fRS-IO only) Pritt: SIUS ea-11,/Slt .~ l.Ma ~'11' 
MO RSl- CODE TkAINTM. h dtt11rml to llt•tlop 1nll 1mprOH )our 1pcN and aC'CUtlC) 1n dC'C1phmn1 MuntCC!'lt A' ~11ch, 
MCT ·~ &n 1dnl .o l1•11t p.ch1r for f- (' tnl Pf..-hn: lhc coJt '°""" 11 obtunt'd1111 011111 tllr f uphone j1;; \ o l &n) uan· 
dud cauc11, 1uu rder You ma) c-hoo\t Ille pllth of lbc' 1o no u •cU u the • ord ratr Aho, ~1nou1 moJo o r orcr~uon '" 
.a1ail;abk 1"'l11d1n1 nu11brr , pu"'1u111o n and alph.abn 1011 , .11 •ell a• Ille • C') ina of )OW o• n muu,, A \ f l) rftKt r• r ... , , 10 

k.a.rn codr' 

MISCELLANEOUS 

CR'll'STAl.S( Ac..r1 011l}I Pnu: S • .ttC.-n•tSIJ .HDtahtt.1 
A lllllqUr &11or1lhm rlndoml) SlfodUC:f"I law:in.a110.1 11.arttin d 11pi.A)I .._"C'Oftlp.arurd • ltl'l IOMI •hlCb ••I)' u lhc p.aJIUftl &IC 
bull1 No l"' O palttm' ur ll'lf Y mt, and th-r i:omb1nn1dfm ol 1hf 110Unodand 1r1pb.I(' aa mc1mcru111 1 C RYSTALS ha• bttn 
11Kd 10 loca.I 5lOltl IO dcmon\ff l t(" llle icun4 L1d Cokll ru1\lfn of !ht ALlll 

SORTH STAR S0Fn''AR£ EXCHASGE CN ' El UBRAR\' 
Ol ~ACO,! P no• chm1bu10 Ille 2) • olulM Z.:SSE lrbrat ) Thur d~i.mu uc~ conuin m.an) t>J011am1 &I'd ofrrt .I.fl 0\11 · 
uud1n1 •al11r for the putthl~ prl( t The) lhogkl bf pan ol f•tl) North S~ r L\C r'I coUtc:tiOn Cail 01 ,.nt1 OYNACO \l P 
for drl.alh 1r1.a1d1t11 t!lr contt nu. of tht NSSI 1>0lltt11on 

P11n \ Q 9' u cht \ °' (j) u d'11• Of mou t 
1hc compk-1r ul!Kuc n m• ) be ru.mh.&~d rm ~ 1 <& ~ Q) 

STATISTICS and ENGINEERING 
DIGfTALFlLTl:R (Av.U.blir ror •• co•p•ttnl Prtirr. S:t.tSC-n.IUJ•., O..•..n, 

DIGITAL FILTER ,, • C'Omprrhnul•c d 1t1 prouuma prot;1 • hd ;itnnm 1.l:.t 11M:1 10 ckstin b.u o rilm f11t1C110& Of 

cboow hon .a rr.cn~ of fllu r foo... TM r\.l rr fouus arr 111~.xtUJ) Cl>Cl~·ttted into oon·1ttW11•c C"Ol'l~ol\iuon lfictrnu 
• blch pcm:ul rapid daLa PfOCtlllll• In 1hr: u t)(K1 I cku1n modt 1f\c ~or IM freq~) uarufN funcllOft u 1pec1fiN fl> 
ditra.I)' t ntr nn, poum aklns 1tic dalrcd fUIC'r turoo c 111 lhc menu m~f. ldc:a.l lo... pus, tuah pa.u and b.&ndpu1 ri11en ma) be 
1ppro11r:'l..lltd IO •l.t)'tO.likt;ltti .a..---cotd1111 to •he nwnMr of pouillv~ 1,1 t.heca.ln1lauon Thcx fihtt1 r:'l..I ) op11oult) .abot>t 
nnootlled ..-uh I H&nn1111 fllnction In add111on, muhl·IUIC 811Ht r-cnh fil:m m.I) br: ~kn«. Futurn of DIGITAL 
nLTER 1nclu't p:lo1t1t1t ol 1hr dau belo1tlJ\d • fur fihrnn.1. u •ti! ud11pi.1or 1ticd'1oxn fill er f1~uon1 Aho1ncludtd 
arr c0M mirn1 dau \.!Ofltf , rctt1t•a.l 1nd N11t1n1 pr l!'d111n 

OATA SMOOTHER CN01 n..U.blr f o r Atari) Prin: Sl• .H c.-u,11 11.9' l"Hthllf 
Thh '!)(\'.Il l d11.11m001hin 1 p1 0111m nu ~ bf 11\N 10 n pldly de.me 11\.Cf11l lnlorm.a11on f1 om non, b1111ntu and f n11nnnn• 
data whl(h alt cqy&J Jy 1pact\.I , Tht Wft• IU fral11/f\ ChoKe 1n df'lll"C a.nd 1.lnlf of fil. 11 •tll U ' mOCllh td n111 and W'mlld 
dm~allH calcvl&hon A.he1 lnc t11dco:.I h .1 111om• l lC pklllln1 o l thr 1np1.11 d11.1 and , moo1ht d rn uh• 

t•OURJER ANAtVZER tAu.ll11bk for aJI tompultn) Prtn: s1• .H C...1wl ll0.H lMR••.. 
UK thu PIO&llU!\ 10 tum.inc lhc hcqucno 111«111 of hm11cd du1.111on 14sn.ab Tht pro1rarn rc.a1u!f1 • 11tOm.aLK i.c:a.ll n1 a nd 
plo111n1 of lhr inpu1 data and ruutu. PractK&l 1riplaoon1 include the analyu1 o r comp!Jca1td p • .una1 1A 1uc:h (iodd1 u cltt 
uonks, comm11n1C1UOM and buuMU, 

ITA (Trusfrr fHCtioD A.ll.IJyuJ ) Prtn: S19.t5 C.-ri./SlJ.95 Oklrllt 
Tbb d • ipcaa.I ioft•&l'C PK• a.&e • h•d1. m.11bruWd10 t• Ill" 1be u antfrr f11nruoru of 1y1urru w:.11 u lu· fl amplif11r1 .1tMI 
ri1.ta1 by~ lhnl 1t:1pon\.f lo P\lllC'd lnpuu TfA 1t a m.apt modtfi lion of FOURIER ANALYZE.R &nd conu m1 1.11 
c~1<1nraud dtabd '~1tu1 lol•htqllCOC") f!kil uwrUu da1.1 co:.l•hn.1 larura ""'hau • FOURIE.R A ' A. LY Z.ER n cs, 
•ia:ncd '°' td~MI L°MS lC"KnllrlC" ..,w , TI'A b ffllinoft'nn& 1001 A•&illbk for a.II COftlP\llttL 

HARMONI C ANA.LVZER (Auilabk for al tomp•kn) Pl1n: SJA." c ._.iw'111.tS 1~.-n. 
HAll.'-tONIC A.'iAL Yl.EJl ... u dttti:Atd Int the- lp«11\lm &na.l)'t.11 0 f rrrwmr •"clormi f u t.an i.wli14r d.ILI (ik l fJ'ICI • 
IJOG, cdJlui.a:a..ad uorq t/1ttt1oalu •dJ 11d au. and 1pc:au1m plollln.1 Ol'lfputtalla.rf)i un.qw faallt> u 1ha11hc lfl(IU1 d.u 
fittd oot be CQ W!) lpii:td OI' in Oldcl Tht Of1flllaJ clata II tOfud &n:! a Oboe lpiui;C l!lltf?'Olat.:wi U urd to ClU lt \he d • U r1k 
reqllll'cd by tht Fn .aJ,onthm. 

FOUR.IER A.~LYZEk. TfA and HAR.\tONIC ANALYZER may be. purd1al.f-d 101ctbn for 1 rambtMCI pnu of l.19 95 
(Lbrtt C&S.IC"ltt-1) and U 9.9' (thrtt diJk cttol 

REGRESSION I (A•ail.ablir for di tompu1cn) Prkr. Ut.,, C.-Ul"/ SlJ•.,O....rn, 
REORESSIOS I IJ I lllUqlK and utcpoona.lly H "l" U Ulc: onr-duntnuoMJ lull IQU&ln " pol)'1Klmial •• C"Ul"H filllflj PIOl l&.111 
Fc.a1urn Include •ti)' hl1h • C(\111C7, an 1u1omau( df'ltn dncrm1n1t10n opuon: 111 utcni1vc ln \.Crnal bbury of f"lmn1 l11nc• 
uoru; dau fditint : au1oma1k d aLI and cu,...e plo11l11a , 1 111H1tlc1J analr1b (c1. uandud dt~ la iion, correlation codlicknl , 
rtc .l &nd m11ch more . In .addloon, ntw no II• )' be ulrd ... 11 hou1 rrentcri1111hr d.aLI. REGRESSION I h cenall'll)' 1hr tOflltl • 
$1Dnt pro111ml11lllyd11&1t.n&.lyM1 t0ft •vr hbt&r)' . 

REGRESS ION II (PARAtm (Anilablir for 1U comp111rnJ Mn: U•.HC..-rw / U.US ow,,11, 
PARAFIT ii duijncd 10 h.&ndlt lhOlol: usc1 in •hK-h !ht pa.ramtlcn at t imbcddtd (pou ibly nonlinw lrl in Ulc rit11111 f11nc· 
lion. The iucr 1impl)' irutru !ht functJonal lotm, incl11d1111 thr perunt1c11 (A(I). A{l l. cu:.) as onr or more BASIC 1Utcmcn1 
lines. D111 Ind m ulu m.a y be m.&nip11latcd and p&outd u Wllh R.EORESSION I. Use REGRESSION I for polynomla.I fimn1 , 
and P ARAFIT for thou ccimpbcllrd futl{"tJCNU 

MULTILINEAR REGRESSION CMI~R) (Anl•blt for all com putc:n) Prin~ llA.H c.a-1 .. t Sll.tS OW.fl .. 
Ml.R h a PfO!o liona.I .afl•.rc i-r-1..,,, fot analfnn.a dau ~u conu mina l• O Of mar t bnutl) 111dtptll4t111 • a.na blt\ &\Mio 
pttfOll!W\l lbt b&JIC lrtJUllOft C"&kvl.attOn, lhlt SlfOlfaln Abo prCWJda Ul) to u~ d.&u ctllrJ , UOU,f f , rnnt\l l .and l!'d lllft l 
ruocboru In .1ddiuon, 1bc v wr may iiiuno111e lht tolu11on b1 tuPf!l)-Ul.I •a.bin for the indrrcndm1 '""blir1 l llr numbcf of 
•11L1bkt and caa Wt 11 liln11rd O«I!) bf the .. -.L.bk mcmc>f} 

REGll£SSIO.... I. II aod M ULTILll'oEA• lEGRtsSIOS mar be purclbed 101ttbtt fol U I 9S 11/'!.tn cnwuu) or UJ 0 
ltJun duktU.t-tl 

ANOVA fATd.altlit ror all computtn l l"rkr. Dt.HC...WW." Dbl1tt.1 
lo I.he pau W A.""iOYA (a:Wy\h ol ~ar ian.:ci procrdl.ll' e h.u btcn lmutcd to l!M: luat mamf1a:nc C'OCZIP.,,1C"ll. Na.. 
DY!-IACOMP w brouaht UM: pa-rt or 1h11nm.bod10 1tnall 1JUflft:t. Fnt lbosc COO.--cn.anl with ANOVA, I.bf DYNA.COMP 
10fl•.11r ~\qc 1ndudn tht , ... , ,. l ·• • ) and N ·... • )' pnx:rdurn Aho prondtd arc the: Yun ~K·P factonal dlSlflll Fot 
thole unfamilw • ·uh A1"0YA, do no1 •Off) The accomp&n)utl doc\UllClluUoa ·-~ • nnc:n 1n 1 1u10nal fa.llllOQ Cb> a pro''"°' IZI the wb)(C'I) • nd ICf\a u &ti c.«Jknl tntJO!Jiact/on 10 the JUbJ«I AC"COmP'J)Jltl.I ANOVA h . 11.1ppot1 fllotmn IOI 
b11 lldm1 lhc d •LI baw l~htdtd 11t M"'lo-nal COO'fnam l fu twH ll'ICliMh.r..a dau td1ttftl . dcktin.1 And 1,ppmdm1 

BASIC SOENTIFIC SUBROlITINf.S, ' 'oluln4' I (Not nallabir for Atarl ) 
OYNACOMP i' lht uclu 1 l~c dum1>11101 fOt 1hc t0ll •u1 lr)td 10 Ille popula1 tcu BASIC Sot11.tlflt S.wbro111mo, l'o"°"'' ' 
b) F. ll uckd~ btl (1te the BYTE/ McGn•·lhU adHnur:mtnt In BYTE mqU111t , J&nuary 1911) Tllnc 1ubrou1lnn h1u 
btcn .aucmblcc .a:ordin.a 10 c:hap1cr lnch1.JN • hh tKh toll«oon u a nicn11 pro11L'Tl •luch w!C'C"ll an4 llrmont11110 u ch 
iubrou1int. 

Colkruon 11 : Cl!.1pm1 l 1111d J : Dua a.nd funcuon plo11ln1, complu ">' lliabla 

Colltttion '2· Ch.apter 4 : Matrb. and •«tor OpcTIUOIU 


CotkC"ticin IJ: Cb1p1rn' and 6: Random n11111 be1 1tnc111on, wn n 1ppro.d m1uoru 

P llC"r pc1 tolkction: Sl4 9J C&.utm/\ll 9S Ou ~ctle 

AU lhrn «>Urttioo1 arf 1v11labk for U9 9) tlh1n CU"'l'llt:t) and S-<1 9,9' (lhrtc d11huu) 
lkau\C th t lut 11 a , ·ital p&t"I of lht dOoNmmt.uon, AASIC Snl'niifw Sllbrot.lu11d. Vob.I"" / 11 oa.ila bk hi>m OYNACO\IP 
IOI' Sl9.H phu H e potL11r and h&ndlin1 

ROOTS CA•allabk for aU compultnl l"'rkr U l .HC.__.iw11 1<1.HOW.•n. 
In a nuuhr:U, ROOTS umultaMOU'1) dc.ttt"llW• &ll 1M trfots of a polpomia! haHnJ rr&l cocJrc.c:n1' There. " no htn+I °" 
the drsrn of 1bt pol)noau&i, an.cl bfaulC' ck 111occdwc u 1tc1a11, r, lhc accwaC") u &rnc11Uy ~U) 1ood No 1111111J11H:1ui ar, 
1cqllttrd u pul. &n:S the ~cd 1000 11c 11.1b,111uttd b&cl. mlo tM pol)'DO!nl&J I.lid thf rald<Jall duptaytd 

ACTI,'E aRa.:n AS AL\'SIS CA CAP) (.41l Appk o.ly) l"rkr. W .t SJS:t .tS DW.'111 
ACAP is thf u.a.lo1 circull da11J1tr ' l&l'IJ• tt 10 LOGIC SI MULATOR. W1thACAP you m.a~- &nalyit I.he lt-';IOl\tcOf .an k • 
IU r OI pl111\"f tompoDml CU"CUll jr I •• a UIJ.WIOI a1nplrr1t.r, band p&lol raJin, CU .J. Tbt atCWI 1!1.11 )' Ix :trobfd &I C"q\L&l llr ()I 111 
ltn;\lm(}.udl!M 1nullill.1 tomplu 11 r . ua.l&nd1tnlllnat)")•·oliqo &JUCbC"OCJ;.(IOCtfll J"Vl)CNJr C:Urtllllcd a~ plothat lt!t 
m.11iuiudc of l!lac •-oha,a, 1bc freq~ ttt(JOnk of a rrJICI Of amplifier IN) be coa::p;ktcl) drurmu.td • st..11 roprct to bOlh 
1.mplmldc and r.ha r.c In a4dmon. ACAP '""" a uu11be'&l &fllt)Ut ol ttw t~p of •·ott.q:t rnpoun • t11dl rt1~1 from 
1ok11ncc • 1n.1uont IA the compoornU 

A CAP 1111.t) 10 karn • ltd uw 51mM dntr1bf- 11'>( ntNll ~fl llfml of the r kmrnu and thm placr:nut, and C-U(\ltr Cucv11 
dnn1;!t101u m1) be "''«S on1oc.11W1tr ord.1-rt tc to bf 1cc&Jkd 11 .1 l;ater lunt tor U«UIJIOnOI cd11m1 ACAP 'hould be p.111 

of r. rry cvru11 dni,on' s pro111m hbruy 

LOGIC SIMULATOR IApplir oa ly~ 41l RAM) Pl1tr. U•~tS C&Mttu/tU,fS OW..c11t 
W11h LOGIC SIM ULATOR you ftl.I ) u.ul) IC11 l'OUI compbc.a tcd d111t1l lo1K dt$l,lll • U.h rnpea 10 l l'O(tl Id or inpuu 10 
dttnminc ho- • -r ll the CU"C\111 will opr:1.1tt . Thf- dtfflf:nt• •hich may be J.ll'Dula1td i:i-c~c 1:r1Ylup1t tap.ll AND, OR, NOR, 
EXOR. EX.NOR • nd NA."'lO p to, u ,.,u 11 1n•·ff1cn, J .~ alld D flip.no~. a nd 00t.shou The rnponu of the 1y1-1 t m 11 

l'lllabk f\'tty clocl. C)c lc lnpuu may be d1.x l fd 1n wuh urylna dod . cyck kn&thlfdapla-:::rmcnu &:1d dd.1 y1 NJ br lnuo
duad 10 probe for 11.itchc:i and u cc conchuon1 Al lll t 11sc1'' opuon, a 1101n&da&r.a..'11 for any a.i"'n u1 or nodn may be ri'ot• 
ltd 1111n1HIRES 111phkt Sa1e )'OU! brcadboa1cl1n1U1"1tll1hr rucv11 h chtt1ed by LOGIC SIMULATOR 

LOC IC Df.SIG~ER (Nor111 Slat Hd C P/ M oal)'I Plic"•: l.M.H uwcut 
LOG IC DESIGNER l1 &n t•cr-puonal Compum Aldtd l>nttn I AD) pro1r.am W11h 11 J"OU ma) con•ctt 1 lat1r and compU 
c.a tcd di1itlal 11uth u bk (lhf luncuon.aJ 1Pf(\fluuon) into a n opumli~ Book.an lo1K c-quauon Thh cquatU»n ma) 1Ma bt 
tGJIJytoa•trlrd 1n10 a cuC\111 dn11n us.u11 t tthn NANO 01 AND/ OR &ates . Ope1100.Wly, LOGIC DESIGNER t1 compmtd 
of a BASICprocram • luc:bca.IUlo .1 maduM La niua&t rou11nc 1omhKtUK\.lllOCltimc. E.u.mpk for 1 7,·.anab.kb) 12711nc 
ubk. lllc p:OC-tWtl l u~ 11 oot, 1.-0 mi.111.110 LOGIC DESIGl'IEM 11 d u zh a fut and po. erful 1DOJ. fot bl.11141111 df.IJUI cu 
C\1111")'. 

ORDERING INFORMATION 
All Otdcrt vr pro...""t»td and IJl1p~ • 1lhin &I ~r' Pk1.w cnclo\.f pa)'m(nl • 11h Ofdrr and U\dudr !be • PPf01!-n&lr com(llltrr ~n · 
foun.uloc. If p&)lr..s by \llSA Of Muttr C.ard , uwlvdc &J I numbt-n on urd 

5'ip~1 ud HUMOl.11 Cb"a Ddt•tt) 

WilhUI !'ionh Atntlic.a· Add .S I SO All 01-dru f« chuh:i& boolu} iuc IC:DI fuu C\au 

Ouuidr North Ammc.1 Add 10"• CA1t MUii 


Ouadl} IMK•utl 
Dtduct 10'""• • ti.en o t dm111 l or mOl r p101um1 Dukr d11«Nn1 Klltduk1 1a a•..U.bk upon requot 

l ''CP/ M Dlal..a 
A.dd U 50 10 lhc hilcd du \.dle pn(t lo1 u ch I " not10) du - llBM \Of\ \ttl01cJ CP/ M to1m11\ Pro111m1 r11n 11nc.lrt 
' hcrot0ft MB '51C or BASIC-to 

J V." CPIM 0"-1 
All wrt.. arc •·&ilabk on "C f>I M dnk1o 11..o a •iulablr on J ~" dhh , Nonh Sw form11 . 

A•l for DY~ACO\.tP pro11am111 )our local wf1 .. 11c dc.akt Wmc for dtt11lcd docnptior:i ofthnr and ocher PfOlr&mi fr om 
D\1'"AC0MP 

DYNACOMP, Inc. 
1427 Monroe Avenue 

Rochester , New York 1461 8 
24 hour order phone: (7 16)586·7579 recording 

VIS4 Office phone (9AM -5PM EST): (7 16)442-8960 

AVAILABILITY 

UP'>ACOMP 1011•.au tt wprlir d • llh c1;9mnlc1t ISi. mm1.111on conu irun1 d ear i -.p la1111M>n1 .1 nd oampkt L;nk11 othc,..ue 
lr'C'(lfi f d , au rr~ r &.'nl .. ,UhUI ,;, llh~n 16 ~ fl !Ml fllf'l'llOr) t~H IA T Altl I ll<Jt1 :A ~J E • cf('l l • hflf ncmd. nrn111&m1 .,, a'll!· 
• k on ATAAI PL T. TN~ Clc\tl ll J 1!-1 A.rplr fArPkWlltc auc:m .Ind d1t \ ntr ., •tll 111'"onh Sui \ln1k dt.nUI) (dOllblr 
drrn•t) co mpa11t- le1 d.liwt Ad J1uor.a.lh . m o11 p!t'.'Jf&ml C"L'l bl ~wncd en 1Lllldud f!B \ i lotnul) •• CP 't f\or(t) du\t fOf 
1)1trm1 nmnmj "n.:::tt \tlASIC 

http:AdJ1uor.a.lh
http:1011�.au
http:DY~ACO\.tP
http:HUMOl.11
http:7,�.anab.kb
http:luncuon.aJ
http:pro1r.am
http:drurmu.td
http:lnch1.JN
http:procrdl.ll
http:Dt.HC...WW
http:11/'!.tn
http:c._.iw'111.tS
http:A.LYZ.ER
http:C.-ri./SlJ.95
http:ll.ttC~llt/1U.t5
http:dclia.ht
http:bLrthd.1y
http:Ptti.on.al
http:Pl1u:s1�.tt
http:Pf01111t1.1I
http:toouOU.n1
http:ttmun.al
http:Bcs.xs.t1
http:upe.bdt.dn
http:wcvnda.ry
http:Pl'Oll.nl
http:by1utom.11uc.a.J.ly
http:lct1c111.tc
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signa l ba nd\,iclth of th e phone lin e 111u t b divid cl 
into two band (high band a nd low band) o that 
the signals pr ent the minimum amount of int r
ference to ea h other with in the ava ilable band
width. Th high band is rc!"erred to a· the answer 
mode. 1 his is because the srnt ion being ca lled. 1 he 
one that answ rs Lh ca ll , is placed in this mode. 
The Im band i refe rred to as the originate mod , 
as the stat ion that oricrinate the ca ll u e thi band. 

TX I TX 0 RX 1 RX 0 

Originate: 1270 Hz 1070 Hz 2225 Hz 2025 Hz 

Answer: 2225 Hz 2025 Hz 1270 Hz 1070 Hz 


Because of th e narrow frequency hift that i · r ' 
quired for full duplex operation, it is very difficult 
to rec ive · ignal. faste r th a n 300 bps , a nd not 
practi ·;ti to receive signals faster than 600 bps. Th 
frequencie u eel were ·hose n to pres nL 1he 111in
imum amount of imerference possible. 

To rece ive a signal with the minimum amoun t 
of error · at 300 bps th mod m hould b d es igned 
to operate at 400 bp . The freque n sh if"L f"rom a I 
LO a 0 houlcl b equal to o r greater tha11 1/ :i the 
maximum spe cl of Lra n mi io n (200 Hz for -100 
bps). The recei\· bandwidth should be eq ual LO or 
greater than the m ax imum speed of Lran ·mi ·sicm 
(400 Hz for 00 I p ). A guard I a nd should I 
maintained b Lwee n the uppe r· and lower bands 
equa l to or gr ater than the maximum sp cl of 
transmission (guard band equals 555 Hz for the 
above i11di ated d es ign). ·ing th e above informa
tion , it would be poss ibl to inc reas ' th re ·eive 
bandwidth to -~ 0 Hz and have a modem that oper
ates up to 400 bps with a minimum e 1-ro r ra te. To 
allow operation to 600 bp , the recei\·e bandwidth 
is increased to allow th e reception o f the hig h r 
speed whi h caus a d e rea e in th e guard band 
and th n a n i11 c reas in im rfe r ~ ncc from the 
acija ent cha nne l. Thi ca n be offset to ome e xte 11t 
by providing more lilt ring at the rec i\'e r a11cl 
transmitter tor clue the out of band signa ls as 
mu h as poss ibl . Th is is , huwe\· r , unlr a partial 
fix, and lhe signa l \ ill sti ll b subject to a great ..
amount of di · turtiun than th e slowc1· sp eel signals . 
The frequ e nc ' hi ft could be increa eel to 300 Hz 
to match the 600 bp · rate , ho \,·e \·e r thi au · s th 
·harrnel signals to b · los~ r to cr ther. thus ·ausi11g 

an increa ' e in imcrcharrn I disto niu11. The channel 
spacing co uld be increa d , but, due to phone line 
characteristics. a ·ig nifica m increase in cl la y dis 
tortion occurs o utsicl th e indicated bands. On 
wa y 1ha1 th error rate can be rcclu -eel is 10 up Talc 
with loca l cl10rathcr1hane huplcxing( half'dllpl cx 
operation as opposed to f"ull duple x ope rat iu11 ). 
This a llows the guard band to extend do\,·n to r he 
tran mille r ca rri 1· frequcn · rathe r than 1hc lirst 
: icleba ncl . 

proble m that is e n ·oumerecl wh 11using1he 
phone lines for data communication · over long 
distance are th cho supre sors. When ca lling 

long di tan ce, signa l cl e la 15 as long a · l () ms c;.111 
be encountered within the continental Unite 1 
States and even longer delays can be e ncoume r cl 
outside the S. These long delays can causes v re 
choing which ·;m b ~ very di turbing to 1he ca ll er. 

T h phone company has provid cl a means of' 
reducing this distlll·ba nce with a device call cl a n 
echo sup ressor. An echo supressor in e n an 
amount of loss in th e oppos ite direction of the 
loudest ·ignal to redu ·e thee ho to a n a ·c ptable 
level. This ca n affe t proper modem operatio n . 
How \·e r , th phon ' co 111pa11 y has re ·ognized this 
proble m and provi I cl for a means to disab le th 

With a private 

fixed line with C2 

conditioning it is 


possible to achieve 1800 bps. 


echo suppr ssors. Thi is d one br pro\·icling a 
s ignalof~ l 25 111. _ 11 5 llzfor IOOmsil" 11 osig11;d 
has occurred. \ s ·an be seen, th e di ·abl e signa l 
fa ll within th e answe r modem' tran mil rrequency 
ra nge. ·u that the cho up1·e sors ar a ut o matically 
di abled when th ans\\'e1· mode m begin. 1ra11s1ni1 
ting. Eve 11 with this improve m e nt, a sig11ilica nt 
amount or e rrors ca n b encountered . Ir data is Ln 
be transmitted over long distance. with minimum 
e rrn1·s it is re om mended that half duplex op ration 
be used (lo al cop rathe r than echopl e xing) . 13 )' 
having onl 011c l'req u ncy : hi ft occurring al an y 
one time a minimum amount or inte rf"ere n ·e \\'ill 
be generated. 

Anothe r typ of mode m that i om tim · 
u. eel i th BELL 202 type mod em. This is a 0 10 
1200 bps hair du pl ' X onl · t)'PC modem. Opcra1io11 
at 1200 bp. is provided by usin g th e f"ull usa blc 
phone line bandwidth for Lransmis ion instead of" 
di\·iding it in10 l\\'O bands. T he frequ ency shif"t 
b twee n a I and a() is expanded to I 000 I lz. 'With 
th e \\'id j f"1 · ·qu ·11 ·y clilTercnce betwc 11the 1wo 
states it becomes much easie r lo recugn il'. · wh 11 a 
change ha occurcd \,·hich a ll ow · th e cha nge 10 be 
made more qui ·kl y. Although the band\,·idth and 
freq ue ncr · hi ft ra nge al Im,·.- for operatio11 tn '.WOO 
bps, due to pho11 ' li11 c ' n\'c lop d e la y cli s tortio11 
and alt nuation. th ' standard dial -up lin e is li!llitcd 
to 1200 bps. \\'ith a private fix ed line \1·ith C'.2 
conditioning it is po ible to achie\·e 1800 bps. 

in ·e th · 202 1 ' l e mode m is a hall" duplex 
mode m , a gr ·at 'I" ;unount of" control m · ' I' 1he 
modem is requi red 1ha11 m ·cr th e I() ~) L)'(J · 111od ·11 1. 
Since Lra11smission can only occur in one clirection 
at any one tim e, am 'ans to indicate to the.: ot her 
e nd of"the link that you are 1hrnugh tra11s mitti11g 
and it ~lrnulcl be .ri 11 transmitting. must be: pro\·idcd . 
This is g nerall y perform cl b~· se ndin g a linal 
characte r (A C l I EOT) indica ting th is a f"ter \1·hi ch 
the tran mille r must be turned off and the receiH~ r 
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£ COMPETENCY EXAM PREPARATION SERIES ~ 
§ ~This comprehensive set of programs consists of simulated exa m modules, a thorough diagnostic package, and a 
~ 	 co mpl ete se t of instru ction al programs. It is des igned to teach co ncepts and operations, provide drill and practice and ~ 

assess achievement levels through pre and post testing . The Competency Exa m Preparation Series provides astructured, 
sequen ti al, cu rri cu lum encompassing mathemati cal, reading and writing instruction. ~ 

Th e C.E.P.S. program is des ign ed for individu al student use or use in a classroom setting. Programs provide optional ~ 
printer capa bilit y, workshee t generation and perform, nee monitoring. C.E.P.S. are availab le in two software formats. ~ 

National Proficiency Series . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1 ,299.00 	 ~ 
N. Y.S. Regents Competency Test, Preparation Series . . . . . . . . . . . . . . . . . . . . . . $1 ,299.00 	 ~ 

If desired separate Mathematics and Verbal packages are available for $799.00 ea . A Spanish language version of the ~ 
Mathematics Instruction Package is available at no extra charge. ~ 

COLLEGE BOARD PREPARATION SERIES 81/82 ~~~.T~~~~~ NORT~~lfARTM ~ 
Each program confronts th e user with a virtually limitless series of questions and answers. Each is based on past exams "\) 
and presents material of the sa me leve l of difficulty and in the same form used in the S.A .T. Scoring is provided in ~ 
acco rdan ce with the formula used by College Boards. 
S.A.T., P.S.A .T., N.M.S.Q .T.. et in lu des 25 programs coverin g Vocabulary, Word Relatio nships, Reading ~ 
Comprehension, Sentence Completion, and Mathematics. Price $149.95 

EDUCATOR EDITJO - includ es al l of the above programs plus detailed sol utions and explanations. Price $229.95 ~ 

lndependenl Test.s or S.A.T. series pedormance show a mean lotal increase or 70 points in students' scores. ~ 
Update Pa ck to 81 / 82 specs. Available to previous owners. Price $69.95 

ODYSSEY IN TIME 

This spectacular adventure game adds a new dimension of 

excitement and complexity to Time Traveler. Players must now 
compete with the powerful and treacherous adversary in their 
exacting quest for victory. 

To succeed they must vanquish this adversary in combat that 
rages ac ross 24 ti me periods. 

Odyssey In Time includes all the challenges of Time Traveler 
plus 10 additional eras, including those of Alexander the Great , 
Emperor Asoka of Ind ia, Attila the Hun, Genghis Khan. Each 
game is unique, and may be interupted and saved for later play. 

ISAAC NEWTON 
Perhaps 1h mos1 fa ci na1ing and aluab le ed

uca11onal game ever devise d - ISAAC NEWTO 
chall nges 1he pla yer to assemble e idence and 
di c rn 1h underl ying .. Laws of Nature .. that have 
produced this eviden e. I AAC E TON i an 
in du 1i ve game tha1 .1llows p layers to i n1ervene 
a tive lyb propo ingexper ime n1 s10 de1 rm ineif 
new cla1a conform 10 1h e " Law of Na1ure" in 
que l ion. PIJyers may sci 1he leve l of difficully 
from simple 10 fi end i h i co mplex . 

In a cla room se ll ing 1he in 1ruc1o r ma y ele 110 
home ··Laws of .1tur ·· in a lOrda n e wi ih ihe 
ornp leie instr ur1ion m.inual provid d . 

1or ""'~h1 into ,0 rn~ o f lh C' b.'"' pr1nropl"' uncfNli ing 
~ ISAAC N~WTON see GODEi.. E HER .BACH b Dougl.11 
~ R. Hofs1.1dle1. haplC'• XIX and /\\;ir11n G.irdner' MATHE
~ MATI LGA ~E rolumn1n ScientificAmerican.Oc1ober. 
\\ 19 .ind June . 1959. ~ 24 .95 . 

~ Send S2.00 fo r complete Calalogue. 

ava ilable for APPLE & TR-80 PET, 32K - $39.95 
..., 

i .A~, : 	 i
4L . 
TIME TRAVELER 

Confronts players wit h complex decis ion si1uations and 

the demand for real time ac1ion. Using th e Time Machine. 

pla ye rs mus Iface a challenging series of envi ronments that 

include ; The Athens of Pericles , Imperial Rome, 

Nebuchadnezza r 's Babylon, Ikhnaton 's Egypt , Jerusalem at 

the time of the crucifixion , The Crusades, Machiavell i's 
 I
Italy, Th e French Revolution , The American Revolution . 

and The English Civ i l War. Deal with Hitler 's Thi rd Reich. \) 
Vikings, etc. At the starl o f each ga m e players may choose a ~\) 
level of difficult y ... the more diffi cu lt , the greater the time 
pressure. To succeed you must build alliances and struggle 
with the ruling powers. Each game is unique. 

$ _ ~ 
24 95 ~ 

~ 
~~ S5.00 Discou ntCouponincludedinCalalogue~=·- k'rell SoftWiire Corp.= · ~~ 
~ PROGRAMS AVA IL ABLE FOR ··- i ~ 

TRS-80 . APPLE II & PET Send check or money ord er IO 


~ 1unle1s otherwise indica1cd) 21 Mil brook Drive, lony Brook, Y 11 790 ~ 

)l:: D di k or D cassclle !please specify! (516) 751-5139 ~ 


~ All programs IBQU/fO 15K TRS · BO ptogtams IBQUllB LE VEL II BASIC APPLE programs rBQUlfO APPLESOFr BA SIC NY S1are ReSodents Add Sales ,. , ~ 

L..-6-'~~~~~~~~~~~~.../~~ 
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e nabled. (This is most o fte n re fe rred to as turn 
aro und .) Ano the r proble m that must be conside red 
whe n Lurna round is initia ted: a de lay o f 200 ms 
must be a llowed for th e echo suppressors to sta 
ba lize. This de lay can sig n ifi cantl y eat in to trans
miss io n time when la rge a mo unt of d a ta a re to b 
transf 1-red , pa rticula rl y when hon tra n mi sio n 
blo ks are be ing u ed. 

One way to reduce this de lay is to maintain a 
reverse channel o r supe r viso r y link . T he 202 mo
d m has an o ptio na l 1-eve1- e cha nnel ar range me nt 
which consi ts of a 387 H z amplitude modula ted 
sig na l with a maximum transmissio n ra te o f 5 bp . 
It mainta ins th e echo suppressors in th e off co ndi
t io n a nd the reb reduces turna round time to les 
than 100 ms, th e time no w be ing limited by Lh 
time iL ta k s fo r Lh e Lra nsmined sig na l LO die o ut 
a nd th e signal fro m the othe r end to be acquired 
by th e mode m. The reve rse channel a lso provides 
Lhe abi lity to use supe r visory sig nals, which a llo ws 
for th e ea rl te rminati o n o f a block o f' d a ta. T hi · 
can be use ful es p cia ll y whe n th e tra nsmissio n , 
turna round can be requested by the receiving 
sta tion by dropping the reve rse channe l. T his \ ay 
th e tra nsmi ·sio n can be te rmina ted , the reby e limi
nating th e time lost by hav ing to tra nsmit the res t 
o f th block be fore turnaround could be done. 
T he re ve rse cha nnel sho uld not be used whe n th e 
primar y channel is in use as e rrors in th e p r imary 
channel's d a ta can be ge ne ra ted. In additio n , e rro1·s 
in th e rece ived p r imary channel sho uld be cxpecte I 
\·Vhe n th reverse channe l is modu la ted . (Turned 
o ff or o n). 

So far th e mode ms th at have been di scussed 
we re o f the asynch rono u type. Asy nchrono us 
mea ns th a t Lh di g iLa l in fo rm a ti o n ma)' be prc 
T n ted LO th e mod em in an fo rm o r at a ny speed 
as lo ng as Lh e max imum biL ra te (minimum du1·atio n 
o f a stable state) is not exceed ed . T his is ve ry useful , 
as it a llows the mod em to be tran ·pa re nt LO th e 
d a ta be in g Lra n ·mined. Becau ·e a l leas l o ne cycle i · 
n e el cl LO cl te rmine a frequency change the 
absolute max imum transmiss ion peed o fth e ava il
a ble ba nd\\'idth cannot be achieved . 

J 11 a pp lica Li o n .- \\·he re Lh roug hput i f" the 
g- rca icst irnpo r1 a 11 ce. svnch ro rnn1s mod e ms a rc 
gene r:i. ll y u ·ed . In Lhe s ·nchro now modem. tra ns
pare nc, is sacrificed for Lh e g reaLe r peed capa 
bi li L . T he sy nchro nous mod em sy nchronizes it ·e lf" 
to th e re mote 111 od e m , a nd requires th at th e daLa 
senl to it be in , ·nch ro ni za Li o n with it · tra nsmis
· io ns. T his is d o n wiLh a sig na l th aL is provided 
e ithe r b Lhe modem , o r by Lh e conne ting d e ,·i ·e 
ca lled a clock. T he clock insures Lh a t a ll transmis
sio ns occur in s nc by prO\·idin g· a maste r re fe re nce 
for th ose ac ti o ns. Altho ug h asy nchrono us protocols 
a re rn>l cfficie m enoug h fo r max imum Lhro u ghpul. 
sp cia l p ro tocols have been deve lo ped LO obta in 
the ma ximum th 1·oug h put possib le, Lh e mo re com 
mo n of these be ing SDLC a nd HDLC. 

IL sho uld be no Led Lh a t SDLC a nd 1-1 DLC ca n 
be used with ynch ro nous typ mod ms a l o . The 
type of mod em onl y re f 1 .. to the ha rd wa re conCig
ura tio n required fo r Lh mode m a nd not th e trans
miss io n proto o ls. 

Some o f' t he s nch ronou mode m · in u e a re 
th e BELL 20 I (2400 bps), th BELL 208 (.-t,800 
bps), a nd Lhe BELL 209 (9600 bps) . here a re 
ma ny oth e r typ mode ms. 9600 bps is p resently 
Lh e max imum Lransmis io n ra le be ing u eel o n th e 
sLa ncla rcl BELL pho ne lines . 

II di giLa l mod e ms, wheLher ynch ro no us or 
asynch rono us, hig h speed or low speed pe r fo rm 
th e same j o b th y con ve r t d igita l in forma tio n th at 
is p r sentecl Lo th m to a for m th a t a n be tran 
mined o n the pho ne lin s, a nd o n e n th rece ived 
in fo rm aLio n back to its d ig iLa l fo rm . © 

NEED MORE MEMORY? 

32K BYTE DYNAMIC RAM & ROM EXPANSION BOARD 

Expand !bur 4K/8K PET 

SYM/KIM /AIM -65 to 32K 


• 	Easil y connected 10 your compu1e1 • Has full rn v1srble relresh opera11011 
via !he expansion conncclor does no1 rn1er lere w11h pr ocessor 

• Build huge and comp lex p1ogram r o~er at1011 
• Need 64K ot RA~P Buy IW O hoarcl s • Fully bull red OATA BUSS 

on horiHI conflg ura11on c11cu1 11 y will • 5 011 lloar d sockcls tor 27 1612732 
,11 1ow you 10 cxpa111J 10 6·1K casrly ' 1?K14K) lype EPROMS addressable 

• 	 ew dynarnrc RA M technology b11ngs anywhcr c 
you more memory 1n less spa ce and • Gr cal lor dcs1gnr11g a two board 
at a lowe1cos11 compu ter system 1CPU. l/O· RAM. 

• 	RAM chips a1e upgratled cornpa11ble ROMI 
wr lh !he new 64K RAM chips tor • 0111 r specrllca11ons 
lu1u1 expansion ' Orsahle any 4K block ol RAM lor 110 

• 	Oper ales on •5volls on ly suppl red place RM above or below 8000 H · X 
lrom your cornpuler power su pply no KIM 4 BUSS COMPA TIBLE rDRCARD 
on hoaro gcncralors lo go had RACKS Adap1er cable avarlable tor 

• 	Requires A LOI less power lhan s1a1 rc non rack use 
RAM' • All ll1esc tealures on a 6 x 4 5 ' boar d' 

ASSEMBLED & TESTED BOARDS-GUARANTEED FOR 6 MONTHS 

PURCHASE PRICE IS FULLY REFUNDABLE IF RETURNED 


UNDAMAGED WITHIN 14 DAYS 


List Price - $289.88 

Introductory Price - $269.88 


Include $2.00 for S&H - Allow 4 weeks for delivery 


Fu ll 1n fo rma11ve documen1a11on inc luded wi th all our prod ucts. 

C 0 0 . Orders Accep ted (702) 361-6331 Mail Order Only. 


~RC)TRC)n;c; 1516 E. Tropicana, Suite 7A 
COMPUTER INNOVATIONS Las Vegas, Nevada 89109 

TOLL FREE 
Subscription 
Order Line 

800-227-1617 
In CA 800-n2-3545 

Please a sk for EX'fension 401 



STATISTICS APPLICATI ONS 

FOR TECHNICIANS 


Here is a package lhal 1s so state·ol· the · 
art that many of the stat1s11cal tech111qucs 
implemented here are not even In lhe text· 
books yet. STAT is a set of programs lor 
performing a large portion of lhe most fre · 
quenlly used slal1sl1cal inference methods 
Data can be entered and stored on our d1f 
lerent types ol oala files These data Illes 
can be rnod11ied also The sta1is11cal pro· 
cedures available in the pac age include the 
following parametric inference procedures 
SU MMARY STATISTICS lor each data file 
and dale set . including the mean and stan· 
dard deviation. 
CONFIDENCE INTERVALS lor lhe lollow1ng 
( t) lhe mean ol a normal population (both 
wllh and without lhe variance known). 
(2) lhe variance ol a normal d1stribulion 
(both with and without the mean known) . 
(3) the parameter (mean lime 10 failure) of 
an exponenlial distnbu11on. (4) the para· 
mete r (proportion) of a binomial d1stnbulion. 
(5) lhe difference of two normal means (lor 
various combinations of assurnplions about 
the variances of the populations) ano (6) lor 
the ra110 ol two normal variances . 
TESTS OF HYPOTHESES about ( 1) a normal 
mean . v111h various cases corresponding 10 
possible assumptions about lhe variance . 
(2) the difference in two normal means 
(variou s cases) and (3) lhe ratio ol lwo nor 
mal variances 
TESTS OF THE EXPONENTIAL MEAN (mean 
lime lo failure) and RATIO OF MEANS . 
TESTS OF THE BINOMIAL PARAMETER 
(proport ion) and DIFFERENCE OF 
PARAMETERS 
MULTIPLE REGRESSION . including es11rna
110n ol coell1c1ents . es11rnalion of lhe error 
variance . and 1es1 of s1grnlicance ol the 
regression . 
ANALYSIS OF VARIANCE for one-way and 
balanced two-way designs. including inter · 
action . 

The software is user-friendly . allowing 
easy recovery lrorn errors and selection of 
al terna te analyses. as desired . The user"s 
in1erac11on 1s enllJely menu driven . wllh er 
ror recovery lea1ures An extensive user s 
manual introduces the s1 a11slical mlerence 
procedures used. and gives worked ex · 
arnples for each situation considered. illus· 
1raling typical apolicalions. These worked 
examples serve as a paltern and allow lhe 
reader 10 check his use ol lhe programs 
The user 's manu al gives comple te 
docurnen1a11on ol the programs and pro· 
cedures used in them. All formulae. 
algorithms and procedu res are listed and 
relerenced 10 commonly available s1a11s11cal 
literature . 

A notable fealure of lhe package is 1nclu· 
s1on ol very eff1c1en1 routines lor the cornpu· 
1a11on ol probab1lit1es and quantiles or the 
most common s1af1s 11cal d1stribu11ons 1n· 
eluding normal . binomia l. chi-square I and 
F Thus lhe user 1s not required 10 furnish 

©@0© 

MACHINE SPEED " BASIC " 

CALC was designed 10 provide pro· 
g1arnrners ol m1crocornpu1ers with a port · 
able language lhal cornb111es the program· 
ming ease ol the higher languages w11h the 
speed and flex1b1li ly ol assembler program· 
ming CALC is 101ally portable on the Corn · 
rnodore and APPLE II compu ters This 
means 1ha1 CALC source code vm11en on an 
APPLE II will run as is on a Commodore 
machine and vice versa 

When possible . CALC ma es d1rec1 use ol 
the BASIC ROM machine language routines 
in the Commodore and APPLE II In essence. 
CALC provides access lo the power rn the 
BASIC ROMs w11 hou1 the overhead of the 
BASIC inte rpre ter . This includes lloaling 
po1111 ar11hrnet1c and all library lunc11ons In 
add11ion. we have added lea1u res 1ha1 
BASIC does not have These include true 1n· 
1eger arithrnellc and machine speed string 
handling w11h search and replacernen 
features 

CALC can letch and replace BASIC 
variables and arrays by name The program· 
mer 1nd1ca1es what 1s 10 be done using sim
ple keyword commands (ADD. MULT . SINE . 
etc .) and leaves all register set-up. b1l· 
lorrnat and the like to CALC . The ob1ec1 code 
resulting lrorn CALC programs 1s very corn· 
pact and cons1s1s al direct cans 10 lhe 
BASIC ROMs or lo lhe CALC runtime 
package. 

CALC comes 1n 4K al PROM containing 
a relocatable runlirne package and a very 
complete race Window lea1ure lor debug· 
ging CALC programs CALC produces 
rornable 6502 code that does not require the 
CALC development PROM 10 lunc 11on Pro· 
grams wrilten rn CALC wi ll run on any stock 
PET or APPLE CALC comes w1lh a 60 -page 
ma nual 

CALC PROM on Commodore is $115 111 
d1ca1e 3.0 or 4 O BASIC . 40/ 80 column 
screen and rorn sockets $9000. SAOOO or 
$BOOO 

CALC on APPLE II via quality slol 1n· 
dependent board 1s $160 

CALC manual by 11sell is S10 

CALC r~s ~Mae Macro Assetrt>'.er (Tape or 
Disk vEISOJ) 

MULTI-KEY 

MACHINE LANGUAGE 


A 6502 machine language in-memory 
sort ing algorithm ol commercial quality is 
available as part al a new ulllily eprom for 
PET and APPLE owners. Masi sorts are 
accomplished in less than a second and very 
large sorts lake only a few seconds The 
algoruhrn 1s a diminishing increment inser· 
lion sort. with opnonally chosen 1ncrernen1s 
This algorithm has the advantage ol being 
s1gn1flcanlly fas ter (bu l not much longer ) 
han simpler ones . and s1gnif1canlly smaller 

(bul not much slower) than more cornpli· 
caled ones. Moreover . unlike some ol lhe 
more complicated algori thms . there are no 
cond11ions under which lhe perlormance al 
1h1s son degenerates or lails . 

SORT is 1ntell1gen1 10 the degree that 
almost no user set-up opera11ons are re· 
quired . SORT handles 1n1eger . lloaling·po1n1 
and siring arrays as ~e ll as rnull1ple d1rnen· 
s1oned arrays w1lh equal ease In ado111on 
mull1·key sorttng al string arrays has been 
enabled The user may spec1ly the character 
w11hrn a s1r111g 10 begin sorlrng on and how 
many characte rs are 10 be eva lua ted SO RT 
1s capable of perlorming up 10 twenty of 
these rnulU·key sub-saris (on matches 
lound) at the same lrrne This rnulli-level 
20·KEY capaci ty for stri ng arrays greatly 1n· 
creases the uses 10 which SORT can be pul 

SORT comes as part al a u11111y EPROM 
tha t also includes a hi-speed machine 
language 1ex1 screen dump Complete 
1ns1rucuons lor 1nstalla11on and use are in· 
eluded 

SORT 1s available lor la rge-keyboard 
PETS Only One ROM will work lor BASIC 
3.0 & 4 0. 40 or 80 column screens When 
orderi ng you need only 10 1nd1ca1e which 
ROM socket address 1n PET you pre ler 
EPROM ($9000 . SAOOO or SBOOOJ. PET 
SORT EPROM al hex $9000 location 1f you 
do nol spec1ly PET EPROM price is $55 00 
(postpaid ) 

SORT IS available on lhe APPLE II via a 
lop quahly. lully socketed . EPROM boara 
lhal 1s slol independenl The ATRIX APPLE 
board includes a funclion driver lhat sup· 
ports up to 16 EPROM based lunclions in 
case you would like 10 use your own EPROM 
1n place ol ours EPROM board w11h SORT . 
text screen dump and lunclion driver are all 
slot 1ndependen1 and may be used 1n any 
slot excep l 0 Price APPLE CARD $110 00 
lposlpaid) 

Matrix 

software 


000~~ 
TOTAL BUSINESS SYSTEM 

BOOKKEEPER was designed by a team ol 
accounla nls and businessmen . and lhen 
programmed especially for rn1crocompu 1ers 
This 1s not hand -me-down sollware lrom 
mainframe computers . BOOKK EEPER is a 
01a \ly integrated rnanagernem and account· 

1ng sys em that 1s available now on the more 
popular micro systems 

This series ot interlocking programs is 
menu·driven and sell·prornphng w11h 
rela tive Il le str ucture 1rnplernen1ed 
throughout In some versions. machine 
language roulines have been used 10 pro· 
v1de more ell1c1en1 operalion The system 
employs s1a1e-ol· lhe·art techniques and has 
been designed 10 be user-friendly No 
knowledge ol accounting or computers is 
required 

We believe the system can be operated 
using 11111e more than the screen prompts 
Bu tor completeness. our ~ATRIX User 
Guide uwo-1nch rrng 01nder) contains 
almost 200 pages ot details on the BOOK· 

EEPER system plus a helpful 1ntroduc11on 
10 ous111ess accoun11ng principles We sug· 
gesl 1ha1 you send lor a more complete 
desc11p11on ol BOOKKEEPER or invest in a 
copy ol lhe User Guide . There 1s room here 
only lor a general description 

BOOKKEEPER is available lor bolh SER· 
VICE and RETAIL/WHOLESALE lurns This 
tola f business system contains the follow· 
1ng 375 Genera l Ledger accounts (1en 
departments w1 h accompanying re enue 
and expense accounts) . Accoun s Rece1v· 
able file w11h maintenance and report cao
ab1lit1es (1000 accounts) Payroll with all 
federa l w11nhold1ng compu ted . slate and 
local 111corne lax capab1hl1es lor all lilly 
s1a1es (100 employees) . Cash Receipts and 
Cash 01sbursernents programs lhal keep 
track al inventory sales by department. 
Sales Tax cornpulalions. Receipts . and 
Invoices Accoun ts Payable Ille w1lh 
maintenance and report capab1li11es ( t 00 
accounts) The sys tem also generates and 
prints valuaol~ management reports such as 
Departmental Budgeting. Proli l and Loss 
S1a1ernen1s by Department. the 1rad111onal 
Chart ol Accounts Surnrna11on (Trial 
Ba lance) and Financial Reports. 

The Reta11/Wholesale version ol BOOK
KEEPER includes a perpetual inventory con· 
1rol system and permi ts po1nl·ol -sa le 
11wolces 

BOOKKEEPER is available now on the 
COMMODORE 803218050. 48K APPLE II + 
and RADIO SHACK Model Ill computers . 
CPI M cornpa11ble version available by 
September 

The BOOKKEEPER system re1a1ls at 
$1000 00 

Bookkeeper manual by 11sell is $20 00 

" tabular values ·· lrorn outside sources 
when performing stalis11cal analyses with 31 5 Marion Avenue. Big Rapids. Ml 49307 
this package STAT complete w1lh all docu· (6 16) 796-2483 or 796-0381 rnenlalion 1s $200 
APPLE II APPLESOFT and al least one drive 
APPLE II PASCAL SYSTEM [ v1sA J• 
COMMODORE 32K With 4040 18050 orive Dealer Inqu iries Invited. 
Radio Shack Mod 111 and CP / M cornoalib1lily 
by lall 

http:Assetrt>'.er
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The Column 

Calculator 

James L Simonson 
Gunnison, CO 
Editor's ole: This procrram suggest 111a11y additional 
application. . If you add inlere ting expa11sio 11s lo it, se11d 
them in to COMPUTE! - RM 

Whe n I first got th e idea to \H ite a p rogra m for a 
column calcula to r , I imagined a ve ry sho rt tim e 
wo uld be pe n t o n th proj ct. Sure, I had n 
similar p rogra ms p ubli h din magazin a nd I 
kn ew the1-e \ e re some v r sophi tica ted p rogram 
o n the m arket but I had so me specia l problem s. 
P1·incipa l amo ng the m was onl y SK of RAM. Also, 
the re we re no progra ms in pi-int tha t wo uld run o n 
m y Ata ri 800. Wi th this constra int, I kn ew I had Lo 
design a ba re bo nes fram ework for my o lurnn 
ca lcula to r. This p rogra m is the colum n calcula to1· 
fra mewo rk tha t I came up with. Fi rst, I will descri be 
the operation of the b·1s ic ca lcul ato r - th n we can 
xplo re th fu n part. 

T hi progra m prov id es a 12 rnw by 12 co lumn 
matri x for d a ta ntry. Two add itio na l rQ\\ · a nd 
three additio nal column a 1·e used fo r totals a nd to 
sto re othe r summa r y calcul ations. T he p rogram is 
wri tte n Lo p rovid row a nd o lumn to ta ls in colum n 
13 and row 13. f CO LI 1·se, the grand lOLa l is i11 box 
I3 13. T he ba i m nu choices a re : 

I. View d ata column (sca n left or r igh t in 
a rray o r go di r ell to su m mary colu m ns). 
2. Em e r d a ta ( hoose colu m n a nd n um ber or 
rows) . 
3. Do calcula tio n ·. 
4. Zero th e ma tri x. 


Fig u re 1 illust rat th ar range ment of" th 

·o lu m n calcul a tor. crecn li m itaLio ns p rrn it 0 111 · 


th1·ee columns o n th e ~ reen al on Lime thu . the 
op tio n to scan left a nd r ig h t in th e ar ray. 

COLUMNS TOTA~ 

1 2 3 4 5 6 7 . . . . 121 13 14 
I 

I 
2 I 
3 I 
4 
5 I 
6 I 
7 
8 I 
9 I 

JO 
11 
12 

I 
I 

Total 13 
14 


Figure I. Total arrangement of the column calculator. 


Program 1. Microsoft ve rsion. 

20 DDt JUi, 15> 

30 GOTO 510 

35 REM VIEW DATA CCl..lm> 

iO X=l 
50 PRIHT~<1i7>;:PRIHT 
60 PRIHT,:F~ K=X TO X+21PRINTK,:r,EXT KIPRIHT 
70 RESTOREIF~ I=1 TO 111READ Af 
80 PRINTI;AS,J<I,X>,J<I,X+1>,J<I,X+2> 
90 IF I=12 TtEN GOSlB 550 
100 r,EXT I 
110 PRIHTIPRINT"OO YOU ~ TO SEE CCl.IM11 

115 PRIHT"LEFT 00 RIGHT? (L/R), II 

117 DflUT '"sI FOO SlJttARY. II ;1)$ 
120 IF D$0"R" TtEN 150 
130 IF X<=10 Tii:N X=X+3:GOTO 50 
HO GOTO 110 
150 IF D$=11L11 At{) X>1 n£N X=X-31GOTO 50 
169 IF Df="H" TIEN GOSlB 510 
170 IF Df="S" THEN X=131GOTO 50 
180 PR!NT"IHWilD DIR£CTI<»411 :GOTO 110 
200 REM OOER DATA 
210 PRIHTCl-Rf<1i7>;:PRIHT 
212 PRINT 11~T C!l..~ ~ 00 YOO WISH TO" 
215 PRINT11 EHTER DATA IH <1-12>.";IOOJT C 
220 IFC=13THOffINT"RESEJMD FOO TOTALS"IGOT0210 
230 PRINT IPRIHT "IOI ttAHY R™5 DO YOO ~" 
235 RESTORE 
237 PRINT "TO ~MITH <1-12> 11 ;:INPUT K 
210 PRINT: PRINT"R™", 11~", "CCl..lffi 11 ;c 
250 FOO I=1 TO KIIF I=13 Tt£N GOSlB 550 
255 REM A$ 
260 PRIHT IiAf,J<I,C>,:OOJT J:J<I,C>=J 
270 r,EXT I 
280 PRINT "ENTER 'C' FOO AMJTtER CCI..~" 
285 PRINT Ill 11 I FOO TI£ tENJ. II; : INPUT ()$ 

290 IF D$= 11C11 THEN 210 
295 GOTO 510 
30 0 PRINTCl-Rf (Hl> ; II IDCALCll.Arn«;m II 

310 F~ I=1 TO 14 
315 J<I,13)=0:J<13,Il=O 
320 r,EXT IIJ<13,15l=I 
380 FOO X=1 TO 12 
385 F~ Y=1 TO 12 

387 IF 0$="1" TtEN J(Y,Xl=O 

100 J(Y 113)=J<Y,13)+J<Y,X> 
110 J(13,X>=JC13,X)+J<Y,Xl 

i20 hEXT Ylr,EXT X 

430 F!F! X=1 TO 12 

435 J(13,13)=J(13,13)+J<X,13):h£XT X 

510 PRINTCl-R$CH7> ;TABC11> i 11CCl..~ CALCllATOO" 

511 PRINT 1 ) VIEW C!l..lffiS
II 

512 PRIHT 2) ENTER DATAII 

513 PRINT 3) [)() CALCllATIONSII 

514 PRINT 1) ZERO TtE HATRIX 11 IPRINTII 

515 I~ 11~T IS Yell DllICE <1-1) 11 ;0$ 

520 IF 0$="1 11 TtEN 40 

530 IF D$=11311 00 D$="1" TIEN 380 
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CREATE-A-BASE is a data base file management 
system that enables the user to choose the number of 
fields needed in a file. and add or delete fields with
out disturbing any of the existing data. Once a file is 
created you can perform any of 30 functions. Such as: 

• 	 Interact with WORDPRO 4, and 4 + 
• 	Do mathematic functions on any 2 or more 


fields 

• 	Sort 650 files in only 19 seconds 
• 	Merge any sequential fil e into a CREATE-A

BASE fil e. and output a sequential file from 
a CREATE-A-BASE file. 

• The report generator has the feature of user 

defined fields and fie ld width. 


• Printouts can be generated by values such as. 
greater than. less than. equal to or in alpha 
or numeric codes. 

You don't have to be a programmer to operate 
CREATE-A-BASE on your COMMODORE com
puter. Its menu driven and asks you questions at each 
step as you perform any of its many functions. 

WORD-CHECK 

WORDCHECK is a poor spellers dream come true. 
Designed to interact with WORDPRO. it has 2 100 
root words and suffixes. In addition for the business 
and scientific user it has the capacity for 900 industrial 
or scientific terms which you load in yoursel f. You 
have a total vocabulary of approximately 7500 words 
at your fingertips. It simply goes through the text and 
flags any words that it doesn 't recognize. 
WORDCHECK is the ideal program to proof your 
spelling. whether it is one paragraph or a I 00 page 
manual. The dictionary is versatile. allowing the user 
to add or delete words. You can design the program 
with the technical terms your profession uses. even 
duplicating the table and tailoring it for each person 
in your office. Let WORDCHECK do the work for you 
quickly and accurately. 
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535 IF 0$="2" THEN 200 
540 GOTO 515 
556 fl~ D=1 TO 38:PRIHT "-"; : tEXT D: PRINT: RETmN 
800 DATA -,-,-,-,-,-,-,-,-,-,-,-,1,1 

Lin I i: part of th e e rror T RAPping routin 
a nd line 20 DI l nsio n th e va1-iab l . Linc 40 
1 0 comain th e "v iew data" routine. In thi ro utine, 
I found a ha nd wa to label m rows b using a 
D T · ta te me nl. Line 25 1·eacls ro"· labe l · from 
D TA ta te me nL 00. T hi way. the use r on ! ' has 
LO ha ng th e DAT statcm nt fo r his or h · r own 
label ·. Be ce rtain there a re a lway l -i: e ntries in the 
D T statement. Also, there is on ly room fo r a 
fi e-character la be l. 

T he d a ta e ntr rout ine i · in line 2 10 - 295. I 
·oon lea rned that , when I wa revi ·ing data, l 
wa nted to see the number which was prese ntl y 
stored. I acco mpli hed this in seep 260 by simpl y 
having j (I , ) printed . The nex t program segm ent , 
300 - 495, is where I put the calculating routine. 
T his is what xpanded m in volvement with this 
program. I soo n realized tha t I could leave gaps 
for e nte ring specia l routines , d e pe nding o n the 
functio ns I wa nted the calcu lato r to pe rform. Lin s 
3 10 - 320 zero th e column a nd row tota ls. A gap is 
r 'Se rved between 320 and 380. Lines 380 - 420 
compute tota l , but a lso reserve a gap between 385 
and 400. Line 430 com putes the g ra nd total. Fina ll y, 
lines 5 10 - 540 conta in th e me nu routine , while 
subroutine 550 prints the dashed lin . lf a n ntry 

rror occurs, lines I000 - 1020 r turn th e u e r to 
the e rror po int fo 1- a nother chance. 

Wriuen fo r m y Atari , th e program , in its pas
sive form , uses 1904 b L s of RA f. Memo1·y use 
r is s to 3369 wh e n working. Onl)' mino r ·han ,. s 
a re ncce ·sar fo r othe r BA IC . 

o \ th e fun began. I had m r skeleta l progrnm 
LU tota l aero sand d0\\°11 in the arrar, but I kn ew I 
co uld do much more b ' just e m erin ·and d e le tin g 
a few tin in m r ser eel gap ·. The r u lt of m 1 

p r. onal b1·a insto1·111ing fo r options are di ·ussed 
below. The calculator will still tota l down and acrns , 
but , b ' e ntering the lines listed unde r an r o ptio n , 
the calculato r \\·ill a l o do the wo rk d e ribed. 
Del te th opt iona l line-, e nte r a nothe r option ·s 
tin s, a nd ' O U ha\'e a lifferem too l. 

Option ·: 
1/ Compute a \·e rages aero s column 

Colum n J..j. is LI . cl LO :to1· the numbe r or 
nt ries in ·1 row. which is then used ;is a cli\·isor 

o f" th 1llrie in co lumn I ~L T h , a\·e rage for 
ca ·h row i · th en rorecl in column 15 a nd 
·hows up when you \·ie\,. data. 

-MO FOR Y= I TO 12: IF j (Y, 13)=0 THEN NEXT Y 
445j(Y, 15)= INT U(Y, 13)/j (Y, 14)) : EXT Y 

2. Compute perccm o f tota l: 
T he tota ls in co lumn . or ro\\' 13, ca n be 

divid ed b)' the grand total in ( 13. 13) and the 

r sulL. sLOr ·cl in column or row 1-L 
P rcen t across ·o lumns in co lumn 1-L 
440 FOR Y= 1TO12: IF j (Y,13) =O THEN 450 
445 J (Y,14) =INT U(Y, 13)*100/j ( l 3,13)) 
450 REMARK** RESERVED FO R PERCENT AC ROSS 

ROWS STATEMENT 
455 NEXT Y 

To compute percent aero · row and sto re Lhc 
res ult in row 14: 
450 IF j ( l 3 Y)=O THEN 455: ] (14,Y)= INT U(l3,Y) 

* 100/j (13, 13)) 

3. Co rn put · a \\' i rh ti 1w o r cro ·s product 
betw en data row : 

Data in on ro\,. is \\·e ig h ted, or mu lt ip li ed. 
by data in a nuth ·r ro\, .. T he re ·u lt is J1le recl 
\\·ithin th e data matrix and summ cl in column 
13. 

Note: For a ll th 11 e l co uld chin k of", th e 
on l va lid to ta ls in this option are in ro\,·s 3, 6. 
9. and 12. 

322 FOR Y= I TO 10 STEP 3 

323 FOR X= l TO 12 

324 J (Y +2,X) = j {Y,X)*j(Y +I ,X) 

325 NEXT X: NEXT Y 


T his ca lculator option ·an be used as a ·imple 
d cisio n too l. You ·a 11 111 c ntall ass ig n eac h set or 
three rows to o n op tion be in g· co nsiclcrecl : For 
example, Fo rd (rows 1-3); C hev rol e t (ro\,·s -~-6) ; 
e l ·. Th n yo u ca n as ig n differe nt crite r ia to each 
co lu mn - four d iffe re nt a lt e rnat ive · ca n be e \'a lu 
a ted. Exa m pl ·s mig ht include: Column I r prese 11 L. · 
mi leage; Column 2 r ·p r sc 1Jl · ·os l ; e tc. In nms I , 
·I, 7, and 10 , e nte r th e cl 'gree Lo whi ch each a lt r 
native at is fi s a h rite ria( l - 100). In rows2.S,8, 
a nd I I e nter th e r lati\'e impo rta nce o r ·a ·h crite ri a 
( I - I D). (Th · prev iou: e n t r r sho u Id be th e sa me for 
·ac h a lte rn ati\'e). The alternat i\'e hcst satis rying 

th e -r itc ria c \·a luated will have th e hig hes t total in 
co lumn 13 or row . 3 . 6. 9. and I '.l . l u<ro-cs t the 
data stateme nt be cha nged to read: 

800 DATA -RTG, -WT -ATOT, -RTG, -WT, -BTOT, 
-RTG, -WT , -CTOT -RTG, -WT -DTAT, *, * 

4. Com·en ho ur · and sa lari c LO total cos ts: 
Yo u ca n r co rd up LO 12 people o n four 

cliff Tent job ·. s · the S<t lll step · as in "3 .. 
abo\·c with the fo ll o\\'i ng data sta t ·111 ' Ill : 

800 DATA, -HRS, -$/H , -ATOT, -HRS, -$/H, -BTOT, 
-HRS, -$/ H, -CTOT, -HRS, -$/H , DTOT, * * 

5. Coll\· n quanti ty a nd unit cos ts to total 
cost : 

Same steps as i11 ·· :~" abo \"C \\'i t h the rnl 
lt J\\·ing da1 ;1 ·tate1ne11 t : 
800 DATA -QTY, -SEA, -TOT$, -QTY, -SEA, -TOT$, 

-QTY, $EA. -TOT$, -QTY, -$EA , -TOT$ *,* 

6. You Gill a 11 ah /.C th e ,,·isclo111 or a COl ll e lll
pl atc cl imTs t111 c;1 t by c dntl ;1ti11g the presen t 
net \\'OJ"t h \\·itlt ;1 cliscotlllling i11t e rcst ra te or 
your choice . Us ing th e co lum n n1 1mbcrs to 
reprcs I ll ~ ·cars into the f"utu rc . cnt Tr it e 



;;t 	'.).O VISMEM: CLEAR " ; 
20 P=l60: Q=lOO 
30 XP=l44: XR=l.5*3.1415927 

, 	40 .Y.P=56: YR=l: ZP=64 
50 XF=XR/XP: YF=YP/YR: ZF=XR/ZP 

'> 60 FOR ZI=-Q TO Q-1 
~ 70 IF. ZI<-ZP OR ZI>ZP GOTO 150 
; 80 ZT=ZI*XP/ZP: ZZ=ZI 
. 90 XL=INT(.5+SQR(XP*XP-ZT*ZT)) 
100 FOR XI=-XL TO XL 
110 XT=SQR(XI*XI+ZT*ZT)*XF: XX=XI 
120 YY=(SIN(XT)+.4*SIN(3*XT))*YF 
130 GOSUB 170 
l40 NEXT XI 
150 NEXT ZI 
160 STOP 
170 Xl=XX+ZZ+P 
180 Yl=YY-ZZ+Q 
190 GMODE 1 : MOVE Xl,Yl: WRPIX 
200 IF Yl=O GOT0 . 220 
210 GMODE 2: LINE Xl,Yl-1,Xl,O 
220 RETURN 
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estimated an nua l o l. and 1· ·tu rn s for up to 
12 · ars in alternate rnw ( I , 3, 5 ...).The 
step b low will th e n di coum each value a nd 
sto re th res ult in the row b low (2, 4, 6 ... ). [n 
thi s as th e lotal in column 13 will re pre e m 
th e total pres nl ne t worth of' each cost or 
r turn . I(' the returns a rc ·ntc recl as positive 
va lues and costs as nega tive va lues, th e gra nd 
total in ( 13, 13) will indicate th e present net 
va lue of th co m e m plated in ves tm e n l. I m ·est
me nt with a neu-at iv total sh uld norm a ll y be 
avo i I cl. 
325 ?"ENTER l +(INTEREST RA TE IN DECIMAL)": 

INPUT R 

330 FOR X = I TO 12: FOR Y= I TO 11STEP2 

340 NEXT Y: NEXT X 

385 FOR Y= 2 TO 12 STEP 2 

800 DATA -COST,-NPW, -RTNS -NPW, -COST, 


-NPW, -RTNS, -NPW, *,*,*,*,NA,NA 


To cha nge from this option tu anot he r. 

clcl tc lines 325 t lirn 340 and c 11t 'I': 


385 FOR Y= I TO 12 


s a novi ce progra mme r . \\'riting this program 
tau ght m e th e po\\'e r of t \\'O dim ·nsional arra ·s. 

O \ yo u too . have a fram ewor k fur a column 
calcul awr. I have g i\·e 11 you a f'cw op ti ons I thought 
mi g ht be hclpf'ul. rhe l'un b 'g i11s whc 11 yo u s tart 
bra instorming ou r own options. 

Program 2. Atari version. 

1 TRAP 1000 

5 REM ****:~ 11n£ COLUtlt CALCULAT0~: 11 :tt.tt: 
6 REH ----------UERSIOM 1.2 

7 REH -------8'·( -.W'ES L . Slt10NSOM----

20 DIM .J(14. 15),0$(1),A$(5 )0 

30 GOTO 510 

35 PEH UIH! DATA COLUt·tM:; 

40 >{=1 

50 GRAPHI cs 0 :? :? (JjLIJt1H CAL
II 


Cl.l.ATOR 11 =? 
60 ? 1111 

, : FOR ~<=>~ TO >~+2 : ? K, :HE>='.T K:? 
70 RESTORE = F~: I=l TO 14 =REAO At 
80 ? Ii A$, .J( I .. >(), .J( I, '.>:'.+1 ), ._KI, >::+2) 
90 IF I=12 TrEM GO'.;UB 550 

100 HEXT I 

110 ? :? II DO \IOU ~lAHT TO '.;EE COLUt·1t·lS LEF 

T CR 11 
 : ? URIGHT? ( L/R) I I t1 I FOR t1Et·llJ.. I::; I 


FOR II : ? II Sut·t'IA~'.\' . II ,; : I t·IF'UT 0$ 

11 R11
120 IF 0$( > HEtt 150 


130 IF :>(<=10 T~H >~=7~+3 : GOTO 50 

140 GOTO 110 

150 IF 0$= 11 L11 ~ :>::>1 THEM '.:·:'.=~~-3 : GOTO 50 


160 IF 0$= 11 t·1 11 Tl·Elt GOSUE: 51f1 

170 IF 0$= 11 S11 Tl-Hl :~=13:GOTO 50 

180 ? II IHIJALIO OIRECTIOM 11 

: GOTO 110 

200 REM EITTER DATA 

210 GRAPH I CS 0:? :? 11 l·lHAT COLLlt1t·l t·U1BER 


oo YOO WISH TO 11 :? 11 EtITER DATA rn a:: 1-12 > 
• 

11 i: Hf'UT C 

220 IF C=13 THEI'~ ? 11 F:E::;E~:UED FOR TOTAL::;n 

:GOTO 210 

230 ? :? 11 HO!i! t1At4Y F:Ol·!::; 00 \'OU L·lAt-H TO II 

:? 11 li))F~K WITH ( 1-12 )11 

.; : INPUT f::: 

235 RESTORE 

240 ? :? II ROW' J II CURF:Et-ff II J II COLUt1t·l Ii ,; c 
250 FOR I=1 TO K: IF I=13 THEM GO'.:;iJB 550 

255 READ A$ 
260 ? I i A$, J:: I .. C), : Itf'UT ._I : .J( I , C)=.J 

270 l'E~T I 

2b'l1 ? "EtHEF: •c • FOF: AmTHEk'. coLurn·i, 1 r·1 •

11
FOR : -:- 11 THE t·trnu . 11 
; : It·tPUT Dt 


290 IF 0$= 11 C 1 TI£t·l 210 

295 GOTO 510 

300 GRAPH I cs 0 :? **tCALCULAT HlG
II 


***:11 
310 F~: 1=1 TO 14 

315 J< L 13 )=0 :J(13, 1)=0 
~'0 l'F6T I :.J( 13, 15 )=0 

~ FOR '.;:'.=1 TO 12 

385 FOR \'=1 TO 12 

387 IF 0$= 11 411 THHt J'. Y.•'.;D=0 

40£1 ~K °l, 13 ):j( \11 

.o 13 )+.J( \' .o ;.<) 

415 ,_I( 13, ::< )=J( 131 ~{ )tj( \'I:=-::) 

420 t·E:>::T Y:l'E;n :i~ 


43€1 FOR :X:=l TO 12 :.J( 13, 13>=Y 13 .. 13)+.JC:-(, 

13 >= t-E>n :~ 

510 GRAPHICS ~v::· :·:" 11 COLUnt·i CALCUL 

ATOR 11 


511 ·:, II 1) 1.,iIEl~ COLLlt-tt·~'.:; 11 


·-;.. II
512 2) EHTEF.'. OATA 11 


513 ·? II 3) DO CALCULAT IOt-t:; a 


514 ·:·· II 4 ) ZERO THE r·1ATR I>=:'' 

515 ·:" :·::· 11 l·JHAT IS \'OUR CHOI CE ( 1-4 >'1 

.; : Hi 

PUT 0$ 

520 IF 0$=" 111 THEll 40 

525 IF 0$= 11 2u Tl-El~ 200 

530 IF O:t= .. 3" Ofi: 0$= 11 4" THH1 30l1 

540 GOTO 515 


11 11
55~1 FOP D=l TO 38 :? - ,; : t·f)n [! : PETUPt·l 
80~1 DAT A - J - I - .. - I - J - J - J - .. - J - " - .. - " ::;:: J t 
100~J TRAP 100l1 
1010 EL=PEEK<1~:7 >t256+PEH::( 1% > 
1020 GOTO EL © 

TOLL FREE 
Subscription 

Order Line 


800-227-1617 
In CA 800-n2-3545 


Plecse ask for Ex1 ns1on 401 
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Pet, Atari, 
Apple: On 
Speaking 
Terms 
Charles Brannon 
Ed ito ria l Assista nt 
It wo uld bet 1-rific if all mi rocomputer · spoke the 
same language, or at least cou ld interpre t a "uni
versal language ' bu t, alas, this is not the case. 
T here are man y reasons wh y there are so many 
language and ver ions of th ame languages: 
economy memo ry siz xpe tee! aud i nc , indi
vidual pr ference and sp d. Perhap · most 
responsible for this multiplicit y is progrr'ss. " If the)' 
can do it , we can do it better. ' While this progress 
is often for the best it usuall y makes the process of 
tandardizing program · difficult. 

The goa l of thi arti le is to offer some ·ugges
tion on how to transpon program from one 
machine to another. Specifically we' ll discuss the 
translation from licrosoft BASIC to Atari BASIC, 
and vice versa. The te ·hnique and idea are a lso 
appli able to other progra m conve1·s i n probl m 

T hee sence of translating programs is this: 
figure out what the fore ign BASIC's statemelll is 
upposed to do, an d then find a way to perform 

the same function in your BASIC. T hi requires 
that you rew1·it parts of the program (it would be 
more accurate to sa>' r·e-phrase since yo u don 't 
change the logic of the statements, just their syntax). 
In order to ffectivel y handle this , you must be 
fam ilia r with both BAS I Cs and kn ow on of the 
BASICs rather wel l. Idea ll y, yo u would be expert 
in both BASICs, and you rea ll y w uldn t need thi 
article . 

What I'll do is explain the differences between 
tari BASIC and Microsoft BASfC and show how 

in ompatible statemen t · can b re-phrased. I'll a lso 
give some specific tips on the reall y knotty 
problems. 

We II sta rt out with the easier con vers ions. 
First, w 'II work with nve rting a lgeb raic ·tate
ments. It is indeed easy, but th rear some co mpli
catio ns ... Atari BASIC permits you to have long 
variable names, with every va riable name being 
unique. Microsoft BASIC, however, on ly recognizes 
the first two characte1·s of a var iable name as signif
icant. T he problem is similar to onvertin g 'A tari 
Date Routines" (thi s issue) to Microsoft BASIC. 
The date routines make use of the meaningful 

long a riabl e names. bu t as written. the program 
will not run properly on the PET or App le. licro
soft BA.SIC will let you have long variab le names 
like BINDATE, GREGYEAR, a nd LEAPYEAR, 
but it will inte rpret a ll references to G REG't EAR, 
GREG fO 11-1 , and GREGDA 't as the si ng! 
va riabl e GR, and BIND \ TE, Bf 1WORK , and 
Bl N l DEX as Bl. The program though , ex pects 
that these a ll be unique variables. The olution is to 
rename the conflicting va riable names. GREC
YE R, GREGMO TH , a nd REGDA Y, become 
CY, GM, and GD. T he othe r va riabl e.· arc similarly 
cha nged . 

Incidenta ll y, the con e rred program, although 
less read able, is comple te( portable, a nd shou ld 
run on 011y BASl . We' ll go back to mathemati ca l 
conve rsions at Lh e end of the art icle. 

Another area of incompatabili ty is l P T / 
OUTPUT. We won 't get too specifi c here . since 
I/O isn't even standard in fi crosoft BASIC. ln
tead we'll wo rk on g n ral 1/0 (like PRINT) for 

a ll machines, and f"ocu o n the ·imila rit y o f" PET/ 
CBM and tari in put/output. PRI T seems to be 
the most standard of a ll BASIC statemems. PRI T 
" HELLO" will do the ame th ing on a ll BASIC-
peaking machines . It is in the pecia l formauing 

of"a PRI T srntement that problem appear. For 
example the program: 

IO FOR I=I TO 20 
20 PRINT I;SQR(I) 
30 NEXT I 

will produce a Ii ·t of' th e square root s frnm one to 
twenty. On the PET it works fine, e.rr.: 

I l 
2 1.41421356 
3 l.7320581 
4 2 
5 2.23606798 etc. 

The sem ico lon ';" causes the value of 1and the 
sq uare root of I to be primed on the same line. 
T he PET will acid a space to the front ofa ny number 
and a sk ip (cursor- ri ght) after. so the two field · a re 
ni e ly s pa rat cl , but on the Atari o r APPLE. 1.he 
run toge theL 

21.41421356 

Instead just change lin e 20 to: 
20 PRINT I;" ";SQR(I) 

T his will insert the needed gap. 
When the comma is used to separate fields , it 

causes much larger gaps . On most computers, the 
comma causes the cursor to skip to the nex t print 
po ·ition, whe re ea h print position is a set division 
of the screen, pe rhaps eve ry I 0 spaces. Keep in 
mind that the width between each field is different 
on each computer, so watch the formatting. One 
oth r item on PRI NT. On the PET, and some 
oth r Microsoft BA I Cs, th e semi o lon can be left 
out in ce rtain situations but yo u' ll get a sy ntax 
error if you try to leave it out of Atari sra temenrs. 



Osborne 

TM 


AWAKENS the ATARI 

and Puts it toWork. 


All too often, computer users who've been used to entertainment programs have trouble 
coming up with ideas for practical computing. Your computer plays space games well 
enough, but when you have a down to earth problem like the future of an investment or 
federal withholding taxes, can it perform? It can now. 

Osborne/McGraw-Hill introduces Some Common BASIC Programs for the Atari "'. This book 
contains 76 short, brilliantly documented programs that you can key directly into your Atari'"' 
400 or 800 computer. You'll get a lot of math power including personal finance, taxes, and 
statistics. All the programs are listed below. 

Future of on Investment Angle Conversion: Radians to Degrees Poisson Distribution 
Future Value of Regular Deposits (Annuity) Angle Conversion: Degrees to Radians Normal Distribution 
Regular Deposits Coordinate Conversion Chi-square Distribution 
Regular Withdrawals from on Investment Coord inate Plot Chi-square Test 
Initia l Investment Plot of Polar Equation Sludenrs I-distribution 
Minimum Investment for Withdrawals Plot of Functions Student's I-distribution Test 
Nominal Interest Rotes on Investments Linear Interpolation F-distribulion 
Effective Interest Rote on Investments Curvilinear Interpolation Linear Correlation Coefficient 
Earned Interest Tobie Integration: Simpson's Rule Linear Regression 
Dep1eciotion Rote Integration: Trapezoidal Rule Multiple Linear Regression 
Dep1eciotion Amount Integration: Gaussian Quadrature Nth Order Regression 
Salvage Value Derivative Geometric Regression 
Discount Commercial Poper Roots of Quadratic Equations Exponentia l Regression 
Princ ipol on a Loon Real Roots of Polynomials: Newton System Reliability 
Regular Payment on a Loon Roots of Polynominols: Half-Interval Search Average Growth Rote. Future Projec tions 
Lost Payment on a Loon Trig Polynomial Federa l Withholding Taxes 
Remaining Bala nce on a Loon Simultaneous Equations Tax Dep1ec iotion Schedule 
Term ol a Loon Linear Programming Check Writer 
Annual Interest Rote on a Loon Matrix Addition. Subtraction. Scalar Multiplication Recipe Cost 
Mortgage Amortization Tobie Matrix Multip lication Mop Check 
Greatest Common Denominator Matrix Inversion Doy of the Week 
Prime Factors of integers Permutations and Combinations Days Between Two Dotes 
Aleo ol a Polygon Monn-Whitney U Test Anglo to Metric 
Ports ol a Triangle Mean. Variance. Standard Deviation Alphabetize 
Analysis of Two Vectors Geometric Mean and Deviation 
Operations on Two Vectors Binomial Distribution 

Some Common BASIC Programs ed. by Lon Poole: 

Atari '~ edition - #53-5, $14.99 D Practical BASIC Programs ed. by Lon Poole 
PET/CBM"' edition - #40-3. $14.99 0 Contains 40 additional programs with a wide 
TRS-80™ level II edition - #54-3, $14.99 D range of home and business applications. (Gen
Generalized BASIC edition - #06-3, $14.99 O eralized BASIC edition only) #38-1, $15.99 0 

Make check payable to:OSBORNE/McGraw-Hill Phone: (415) 548-2805 
630 Bancroft Way, Berkeley, CA 94710 Dept. G7 TOLL FREE: 800-227-2895 Outside California 

Name _ _________________________________ _______ 

Address ________________________ ________________ 

City/State/Zip - -------------------------------

Plus 0 .75/item 4th c lass D $1.50/item UPS 0 S2.50/item Air Mai l D $10.00/item Overseas 
(California Residents add applicable tax.) O Please send me your tree catalog. 

Tota l a mount enclosed $______ or c harge my 0 Visa n Mastercard # ______ Exp. Date _ 

Sig~ature -------------- --------------------------

I 
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WHY BUY FROM THE BEST? 
Service . .. Support . .. 

NEECO Software ... 

(K commodore 
16K B (16K RAM-40 Column) - Lim . Qty .. .......... ....... . . ..... .. ... S 995 

32K B (32K RAM-40 Clm.) - Lim. Qty .... . .......... .. .. . . . . . . . ... .. ... $1295 

4016 (16K RAM 4.0 Basic-40 Clm.) .. . .. . .. . ........ .... . .. .. ... .... .. S 995 

4032 (32K RAM 4.0 Basic-40 Clm .) .... • . ..• . ... .... . .. . . .... . ..... . . . S1295 

8032 (32K RAM 4.0 Basic-80 Clm .) ................... .. .... . . .. .. . ... S1495 

8050 Dual Disk (1 Meg Storage) .. .. ... . . . •.. .. . .. ... . ..•. .. . . . ... . . S1795 

4040 Dual Disk (343K Storage) .. . ............. .. . ..... ... . . . ...... .. S1295 

8010 IEEE Modem . .. . . ..... .....•• . . •. . ........ ...•.. . . .. . . ... .. . $ 280 

C2N Cassette Drive . .. ... . .. .. . ..•. . . .. . . ...... •.. • .. . . ... . .. . . . . s 75 

CBM - IEEE Interface Cable .. ... . ... . . •. . .... . ... ...... ... . .. ... . .. $ 40 

IEEE - IEEE Interface Cable . . . • .....•. .. .. ... . .... . . . . . . . . ... .. . . .. . $ 50 

VIC 20 Home/Personal Computer .. .. . .. ... .. .. . ........ ... ... • . .... . $ 295 


ALTOS 
ACS BOOQ.2 64K 1M . ............................. . ... . .... . ... S 4500 
ACS8000-1564K 1M .. ......................... .. ..... .. .. .. .. S 5990 
ACS BOOQ.6 208K 14.5M .... . ............ . ...... . ...... . . ... ... . S10490 
ACS BOOQ.7 208K 29.0M ... ... . .. .. .... . .. . . .. . .. . .. . ..... ... .. . $11690 
ACS BOOQ.10 208K 10M ... . . .. . ... .. .. .. ...... .. . .... . ... . ...... S 8500 
ACS 8000-10 /MTU . .. . . . .... . . ..... . .. . ...... . .. .. ... . ....... . $10990 

NEC SPINWRITER PRINTERS 
5530 (Parallel) .......• . . . ........ . ....•......... . •. . ... .... $3055
EPSON PRINTERS 5510 (Serial) ... . . . .. •. . .. .. . . ... . .•. . ... ..... . .. .. . .. . .... $3055 


MX-80 PRINTER . .. . . . .. . . . ...... . .. . ... ... .. ...... . . . S 645 5520 (KSR-Serial) .. .... ....... .. . ... . .. . . . . .............. . .. $3415 

MX-80 FT .. ... . .. ..... . . . .. . .•.• . ... . .. ... .. ..•... .. S 745 Tractor Option . .. . . . ... . ... .. .... .. . .. . . .. . .. . . . . .. .... ... . S 225 

MX-100 . .. . . . .. ... ..... . .. . . .. . .. ............ ... ... S 945 
MX-70 .... . . .. . . .. . . .. . . .. . . .. .. . . . .... . ... . . .. .... S 459 
INTERFACE CARDS 
8141 (RS-232) .. .... .... . .. . . . .. . .......... . ... .•..... S 75 APPLE 
8150 (2K Buffered RS-232) . . . ... ... . ... . .. . ...... . . ... . . S 150 16K APPLE II• ... . .. .. S1330 
8161 (IEEE 488) .. .... . .... ... .. ....... . ....... ... . .. . S 55 
 32K APPLE II• . . .. .. . . S1430 
8131 (Apple Card) . . . ..........•..... .. .......... .. .. . S 85 
 48K APPLE II• . . . . .... S1530 
8230 (Apple Card) .. . . . • . . .. . .. ••. . . . .. . ... . .. ... . . . . . S 25 
 APPLE DISK w/3.3 DOS . S 650 
8220 (TRS·BO Cable) .. . .. . ........ .. . .. ..... . .•• ... ... . S 35 APPLE DRIVE Only ..... S 490 

APPLE Ill 128K - In Stock! 
DIABLO 630 PRINTER w/Monitor • 

Info Analystpak .. . .. S4740DIABLD 630 - Ser ial - RS-232 ..... .. ..... . ... .. .. . . . .. ... . S2710 

Tractor Opt ion . .. .. . . .. . . . •...... ..• ...... . .... .. . . . S 250 


ATARI COMPUTERS PROFESSIONAL 
Atari 400 (16K RAM) ... . ..... .. . ...• .. .. ... S 399 
Atari 800 (32K RAM) - good thru 8/31 ... . . .... . S1080 
Atari 410 RECORDER .. . .. . . . ...... .. .. . . .. . S 89.95 

SOFTWARE 
WordPro 1BK . . ..... . .. .. S 29.95 

Atari 810 DISK DRIVE ....... ..... .. . . . .... . . S 599.95 WordPro 3 (40Clm.)16K .... S 199.95 
WordPro 3• . . .. ....... . .. $ 295 

-  -~.J 
NEECO carries all available ATARI Software and Peripherals. Word Pro 4 (80 Clm .) 32K . ... S 375 

WordPro 4• ... . .... · · · · · · S 450 

JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY. CALL US FOR OUR NEW 60-PAGE CATALOG. 

WE Will MATCH ANY ADVERTISED PRICE ON PRODUCTS LISTED UNDER SIMILAR "IN STOCK" CONDITIONS. 


MON-FRI 9:00 - 5:00 NEECO 
 (617) 449-1760 

Telex: 951021 679 HIGHLAND AVE. Ma1terCharge and VISA Accepted 

NEEDHAM. MA 02194 
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NEECO 

INTRODUCES THE 
CBM VIC-20 
COMPUTER! 

(:Commodore 
breaks the 

computer 
price barrier 

$299.95 
(Ecommodore 

VIC-20 SPECIFICATIONS 

• 8 colors - built in 
• sound generation - built in 
• programmable function keys 
• 5K memory expandable to 32K 
• standard PETBASIC in ROM 
• full-size typewriter keyboard 
• graphics character set 
• plug-in program/memory cartridges 
• low-priced peripherals 
• joystick/paddles/lightpen 
• self-teaching materials*WORKS WITH ANY HOME TELEVISION 

CALL NEECO TODAY FOR ADDITIONAL VIC-20 INFORMATI~ .•. 

CBM VIC-20 
PERSONAL 
COMPUTER 

C2N 
TAPE CASSETTE 

DRIVE 

As the CBM VIC-20 is a "new" product, prices and specifications are subject to change w/o notice 

NEECO NEECO WILL MATCH ANY ADVERTISED PRICE ON CBM EQUIPMENT 
FROM ANY OTHER COMPANY WITH PRODUCT IN STOCK. 

679 HIGHLAND AVE. 
NEEDHAM. MA 02194 

(617) 449-1760 
Telex: 951021 MON-FRI 9:00 - 5:00 

MasterCard and VISA Accepted 
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PRINT l;A$C$D(l) 
should be 

PRINT I;A$ ;C$;D(I) 

_ '.he I ' P T Lalemenl i u eel LO gel informa
uo n from a human operator. It ca n hav th e form 
IN P T var iabl na me, o r I P T "prom pl" ; var i
abl e name. The Atari does no1 le i yo u inclu le a 
prnmpl as pa n o f lh e I P r ta le me nL InsLeacl , 
PRI T the me sage fir l , and Lhe n l P T the 
claLa. I o yo u can not I ' P T directl y in to an 
a1-ra y, for exam pl , I P T I (Z), as yo u ca n o n a 

li croso f'L mac hin '. Instead get th e \ a lu ·with a 
temporary va riable, a nd th n a sig n it LO the mat rix 
va riable. So in l ad of typin r in thi s l\licro ofL 
slatemenl: 

INPUT " How many hours" ;HR(I) 
use 

PRINT " How many hour ";:INPUT T:HR(l) = T 

Also both Lh e PI::T and th e Ata ri automaticall · 
print a quesLio n mark after lh c prompt, while th 
A PPL E prompt sho uld include th e qu es tio n ma rk 
if a ppropria te, a nd th e PI:::T, tari or ot h r ma
chin e shou ld d 1 le an y ex lra neou qu . Lion marks. 
T he las t l/O sLa te mc lll we 'll di cuss is Lh e in famo u 
GET. T hi _comma nd i sup1 osecl to f tch a sing le 
k ys trnkc f mm th e key boa rel , but Lh e manne r in 
whi ·hit is implc me nlccl is com plclely no n-s ta ndard . 
For example, le t's "ay \,·e wa nt LO ge1 a 'I E I 0 
res po nse b)' leuing Lhe user type Y 01· . On the 
APPLE, we wo uld code: 

130 GET A$ 

T hi: latement will wait for th e us r LO type a 
key, and th n. $ will conta in th e cha racte r th a t 
th ey l peel . The PET d oes no t wait for a key to be 
pressed, its GE sta tem ent just a tte mpt to fetch a 
key fro m th e keyboa rd . I I' no ker has b · n press cl. 
A$ will be null (no chann r), and we must loo p 
until A$ act ual! conta ins a kc stroke : 

130 GET A$:IF A$= "" THEN 130 

Other nnchines use on o r the a bove, o r like 
the tari use omethin g far diffe renL On th e 
Ata1·i, you mu t fir st OP[ a fil e LO th k yboarcl 
(yes, the keyboa rd is trea lccl a a periph ral d evic ), 
and the n wait until a va lue is re turned via the 
GET# com mand . What i r LUrned is a numbe r , 
th e A C II equival nt of th ~ ha ractc r. 

100 OPEN#l,4,0,"K: " 
130 GET#l,A 
And instead of: IF A$= "Y" THEN 1000, use 

IF A= ASC("Y") THEN 1000. 

T he 111 u.,f incompalib le a pen o f compute r 
language a1·c casselle a nd di sk inpu t!<ulpuL Pri11 
ter output u. ua ll )' uses some ,·aria nt of th e PRI NT 
command , like LPRI T , but ·o rn e compute rs trea1 
a ll ou tput th e sa m wa '- W 'II now ·o n ·c nt rate o n 

tari and PET input/output, since th y a r re ma r
kabl similar, a lmos t to th e po int o f compatibilit ' · 

Be fore a n y action can be pe rformed , a file 
mu st be "ope n cl." This d e lea res th e Lyp of th e 

fil e, a n c~ ils nam , if a pplicabl ·. For xa mpl '. to 
open a Ide to the Commodore 2040 disk , L11 e BAS IC 
stale mcnt miglu look like thi ·: 

100 OPENl ,8,8,"0:PAYROLL,S,R" 

T h numbe r o ne is 1h file numb r , used fo r furth er 
access to th e file. T he s concl numbe r is 1he "d evice 
numb r ." It te ll s th e com pu tc r which d vie · th e 
fil e is LO be o pened LO . 

PET Device Numbers Atari Device Names 
O=keyboard K: =keyboard 
l =cassette drive l C: =cassette 
2 =cassette drive 2 S: =screen 
3 = screen E:=editor 
4= printer P: =printer 
8=di k drive D: =disk dri ve 

T he third numb r is an o p1ional "s co ndary aci
d rcss" which o- i vc · spec ia l in f'u rmat ion to 1lt c cl e ,·ic 
In Lhi s asc, it d e larcs \,·hich one of e io-ht d isk 
buffe rs a rc LO be u ·eel. In icle th e quot~s . th ~ O 
mea ns cl riYe zen>, sine' th e dri \' ' Sa re numbe r cl O 
a nd I . T h ' colon se parates th e 11u111b T f'rn 111 1h · 
!'ii ' na1n c th a t f'o ll uws . T he Iii · name icl e11 tili ·s th e 
fil e unique ly. a nd ca n co nsist o f up w ix1ee n char
acters. f'te r the fil e name i a comma . a nd th e n 
S, R. T he tands for . cqu cnti a l. \\'hich dis! in
~ui : lt cs it f'ro m ~rogra m fil e and oth e r I ' JK'S of 
Ides. a nd th e R 111dica tes th e "clir ~c ti o n " o f' 1hc 
OPE : R FOR Read , a nd V\ fo r\\ ri te. The same 
sta le mc nt o n the \1 a ri \\·o uld look like: 

100 OPEN#l ,4 ,0,"Dl :PAYROLL" 

T he pound ig n should be pr rnounced " Iii ., .. The 
o ne i th e fil e number , jusl like o n th e P ET. T he 
four p cifie th e directio n of lhe OPE . \i\ he reas 
R means Read on th PET, 4 means Read on th e 
Atari . 

4 =Read 
6 =Directory Read 
8=Write 

12 =Read and Write 

The zero corres pond lo the -cconda r y address of 
the PET, a nd is cl cv i c- pecifi c. H re a ze ro is used , 
as no numbe r i nc d ecl by th e disk drive . I nsicl e 
the quotes: DI specifies on whi h cl1·ive th e fil e 
should be accessed. Drives ca n be numbered from 
DJ to D4, with Db ilself mea ning DI. (Yo u ca n go 
up LO 0 8 with th e 15 disk driv .) T he colon c pa r
ate th ~ dri ve numbe r from Lh c fil e nan . The fil e 
name an be up lO e ig ht cha racte rs long. T h !irst 
characte r has to be a capita l leu e r. The re maining 
cha 1·acters ·a n be e ithe r a ca pita l le tte r or a numbe r. 
The re ·an b a n o ptio na l thre -le tte r ex te nsion 
th a t ca n identi fy th e typ o f'lil . like ADVE .PRC , 
or Q IC KDRA V\ .OBJ . Re mcmb r Lh e d iffe re nce 
in file name le ngth - if neces a ry, abbrev ia te PET 
fil e na m s fo1· th e Atari . 

bove is a lisL o f' th d c ,·icc numbers as:o iated 
with ca ·h d evice f01- I he PET. T he Lari us s th e 
first le u r o f Lh e d ev ice instead (like D: o r C:). To 
read o r \\'rite to a file , th e PET uses the IN P T# 
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JINSAM™Opens The Desk Top 

Computer Doors To 


Easy Application Data Management 

"Your data is in good 
hands with the data 
manager from Jini 
Micro-Systems, Inc. 
JINSAM is a fast and 
extremely flexible data 
manager." 

Robert Baker 
Kilobaud Microcomputing 

"So far, JINSAM appears 
to do everything my 
Hewlett-Packard data 

base does. My HP system 
cost 56000 and JINSAM 
is easier to use." 

Ed Presnal 
Marketing Manager 
Phoenix Distributing 

"We 've printed over 
30,000 labels with 
JINSAM. We no longer 
have an outside contrac t. 
My principal is so 
pleased that he's given 

us three more PET's and 
the Mother's and 
Father's Club (PTA) has 
donated a new printer 
with the money we've 
saved. We 're now also 
using JINSAM for 
fundraising and accurate 
records for recruitment 
target areas." 

George M orstatt 
Mt. St. Michael 's H.S. 

New York City 

JINI MICRO SYSTEMS, INC. 
Box 274-CB. Riverdale, NY 10463. Telephone /212) 796-6200 

Cdmmodore Approved Software 	 Approved ror use w ith WordPro,. 3.3 + .4.4 +
Open 12:00 Noon-4 :00 P.M. wordPro is a trademark o f Professional Sortware. Inc 

Before you buy that off-brand Assembler /Text Editor, note that EHS is the only company that provides a 
line of compatible ASM/TED's for the PET/APPLE/ATARl/SYM/KIM and other microcomputers. 

-..-..•When you make the transition from one of these 6502·based microcomputers to another, you no longer 
~""11•have to relearn peculiar Syntax's, pseudo ops, and commands. Not only that, EHS ASM/TED's are the 

only resident 6502 Macro Assemblers availiable and they have been available for several years. Thus you 
can be sure they work. Our ASM/TED 's may cost a little more but do the others provide these powerful 
features: Macros, Conditional Assembly, String Search and Replace, or even up to 31 characters per label? 
Before ou s end our mone on that other ASM/TED, write for our free detailed spec sheet. 

MACRO ASM/TED 	 MAE ASM/TED 
• 	 For APPLE/ATARl/PET/SYM/KIM • For APPLE/ATARI/PET 
• 	 Other than our MAE, no other assembler • The most powerful ASM/TED 

is as powerful. • Macros/Conditional and Interactive Assembly 
• 	 Macros/Conditional Assembly . • Extensive text editing features 
• 	 Extensive text editing features • Long Labels 
• 	 Long Labels • Control files 
• 	 Designed for Cassette-based systems. • Designed for Disk-based Systems . 

$49.95 $169.95 

EASTERN HOUSE SOFTWARE EE 
3239 Linda Drive PHONE ORDERS~ 

Winston-Salem, N. C. 27106 USA (919) 924-2889 \:)t:j 
(Dealer Inquiries Invited) (919) 748-8446 
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1a nd PRINT# comnn11ds. Th have th f'orm: 
INPUT#l ,A$ or INPUT#I ,A$,E,B$ 
PRINT# l ,"HELLO" or PRINT# l ,A$;CHR$( 13);E; 

CHR$(13);B$;CHR$(13)· 

The PRINT# com mand must pla - ca rri age re
turns (CHR$( 13)) be tween each item to be printed 
on th sa me line. T he I P T # state m nt ca n 
e ithe r r ad th e variabl sing! · or as a lis t. The 
comma imm ed iat I · after the# ign is mandatorr, 
and doe not pe rform th e u ual sk ipping funnion. 
Atari a lso uses the I P T # a llcl PRI 1 # 
com mand : 

INP T#l,A$ or INPUT#l,A$ E,B$ 
PRINT#l;A$ or PRINT#l;A$;CHR$(155);E;CH R$ 

(155);B$ 

1 he I P T # co mmallcl is identical. but noti ce 
that th e Ata ri has a sem icolon after PRINT#. J\ 
comma \mule! ca u ·c th e usual skippin g . wa tcf"u ll y 
\\Titin ,. space to the di sk. \I ·o. Atari's. SCI I 
valu e for th e ca rriage r turn is I:1!1, not I 3. \tari 
has two ot he r comma nd: : PLT # a nd GET#. 
PUT# will write a ·ing le byte to th e output cl vice . 
Wh a t it sends is th e C: I I va lu or th e charactc1· to 
be wriLL n e .g. P T # I , I 55. GET# be have. as 
exp lain cl ea rlie r (GET from the kerboa rcl ). It g ·ts 
a n A C:I I byte , usuall y gen rated by P T#. ·1 h · 
PF.T would use PRI T # I ,CH R. '(/\) ; to " P T " a 
byte, a nd GET# I , $ to GET a b)·te. 

Th C LOSE ·tate mc nt wrap. it up. On th e 
PET u. CLOSE I . on the Atari. C LOSE# I . T he 
fil e i now clo ·eel, and the fil e numbe r ·all b - re-us ·d 
for other fil es . 

Anoth e r incompatibi li t · is s Tee n fo rm a uing. 
Atari lack a TAB comma nd. On th e PET or P
PLE. PRI ~TT B( I O);"X" will print an :X a t th 
te ll LI l cha rac tc r position o r 1 he sere n . I l is most 
useful wh e n th · argume nt of' th e T /\B is a vari ~1lil e 
or computed va lu e, like PRI NT T/\B ((40
LEN(L$))/2):L$, whi ·h wi ll center the string L. on 
a fort\'- ·ol LI m n .'<.Tee 11 . T he \PPL E also has \ B 
x whi ~· h skip: x lines dmrn f'rnm Lli e top of'tlw 
sc ree n to pro\'ic.lc verti ca l posit.inning. an cl 1-1'1 :\ B 
x whi ·hi s like PRI NT TAB(x );. /\ tari combines I he 
1.wo into th e POS ITIO:\' command. which will 
place th e curso r at an · (X .\' ) loca tion on th e scr e n 
(e.g. PO. ITIO N I 0 ,2). o if' :011 kllow the \'Crti ca l 
position wh e re yo u ' re printin g, PO ' IT IOl\ 
10 ,Y:PRIN T "X" will do the sa lll e thin g as th e 
tvlic rosof'l T A B. H 'O LI don't know " ·hat lin th e 
ctll'sor': on.just use POSITIO 1 10.PF.F.K( '4). 
1\ 1 mor loca ti o n 8-i keeps track o f' I he \'Crt ic; d 
positioll of' th · ·ursor. \ltcrn ; 1ti\'C I~ · . rou cou ld 
modi l'y th e horil.Oll ta I posit ion o r I h e cursor wit hou 1 
cha ng·irw th e ve rtica l with POKF < :i. I 0. 

' h
lost G502 BASIC:s don't prO\·idc PRl:\T 

S I NC . so I wo11 ·1 go illto th a t. but you ca ll use 
Jim Buuerfi Id '. "Silll11latcd PRI T ·s_I!'\(;·· . 
(COMPUTE! # 9) or " Form a ucd Output for \t ;m 
BASIC" (COMPUTE! #1 0). Ill cicl e ntall y, if' you wallt 

to simulate PRINT # I ;T B(3 0 ); $ 0 11 1o ur Atari 
printe r , just e nd o ut thin ' spaces, and then the 
str ing , e.g. FOR I= I TO 30: P T # I ,32: EXT 
I :PRI T #I · 

/\ ]most a ll pro rrams cl ·;u th e sc ree n at times . 
Th PET u ·es th e PR! NT comma nd to print a 
s p ·ia l character th a t ca uses th e c rcen 10 cl ea r. It 
looks like a rev r e- fi e ld heart in prog ra m li st ing-. 
T h e tari a lso ca n print a . p cial clea r sc ree ll 
characte r , o r u · th e command G R \.PHI C:S ()to 
do th e sa me thing. Th A PPLE uses a lll ;1C lii11 e 
la nguage ROM rout in to do I he job: CA LL -936. 

\\ e 'll now go o n to th most difficult con\'ersio n 
- trings. I'll u . e the PET a th e i\ fi c ro ·oft co m 
put ·r re fe re n · (because it 's ·uch a small \\·o rcl !). 
but th e comm ·111s appl)1 Lo Iic rosoft I) \SIC: ill 
ge n Tai. (A pple. OS I, and 'BC BAS IC, too). 

!most a ll compute rs p rmit you to use and 
m a nipulate str ings, but th e method a nd e f'ficienc~· 
of thi .' strin g- h a ndling differ. wid e ly (\\·iltll (.,). :\ 
strin g is a scquc ll ce o f charact -rs, like pea rls 0 11 a 
ncck lac "Get it ! Strn11g togc1h e r. Both the PET 
and th e Atari perm it yo u LO u ·e strin gs eas il y. 
\i\ h n . ou wa nt to use a st rin g 011 th e P ET. th e 
stri ll g i. a lway · a\·a il able- it 'sj usL a nother \·ariahle 
1 pc. You 'a n have a n y 11u111bc r of st rin gs . The 
limitatio n is Lhat th e le ng th of' th e string c 1111 1ot 
exceed 255 charac te rs. T hi s f'reeclom with strin gs 
re ult in their be in g used care! , sly a nd ab unda ntl y 
in ma n y progra ms. Thi ca n \\..1ste memory and 
c;1us th e clrcacl ' cl "ga rbage coll c tion " dcla . The 
Ala ri , on th e o th 'I' hand, rcq 11ircs that m 1 d eclare 
each strin g and it · le ngth at the start of' 1 he program. 
It ct · as ide a blo ·k of m c mor !'or that stri ng. o 
th e m c morv that th e strin u· use · is a l local ·d c ,·e n 
I c!"orc a tr,ing is lili ed . T he co rnmand used is 
DI 1\1 , sine it is si lllil ar LO Dl lcn sio nin g all arra y. 
DIM A$(20) will pe rmit the string A$ Lo be used, 
bu t only 20 ha racle rs ca n b a cessccl . For ·m il' 
( Oll\ 'C r ·io n , mak note of' ach .' ll·in g Used ill the 
PET prngrn m . Then write a s T ics of' DI i\ I state
lllCnts a t th e start of' th e program. Wh ;11 lcngt Ii 
should you use ? Since th e PFT permits up to ~55 
characte rs 25.:'> wou ld be a co nsc rv vaLi\'c number , 
but it is not conse r \'ati ,·e o f me mo r y. Eighty cha r
ctcters woulcl seem to be suf'licie lll for 1110:--1 s t r ings. 
since 1li at's 1 h • 1110. t that ca n be e nt ered \' i;1 I he 
I lPLJ T sta tc mcnt. I f' you can disco\'cr the maxi 
mum strin g le ll g th , use that. Ir h.$ is Oll i . used LO 

g ·1 a YF.S or NO ans\\·er. DI i\ I K.."( I ) \\'ill o lll · 
permit K Lo be o n C' char;tctl'r lo11g. so 1h; 11 if' th e 
us T types ill YES. K. = " Y", co11, ·c 11icntl ~ c: 111 1ugl1. 
String ma nipulation poses a not h e r problem . It 
mig ht be used to pull th e slashes out o l' a date like 
8/25/ I. o r LO re \·c rsc th e orclc r or a person's name 
f'romJOH DOF 10 DO L .101 Ii\. \'\' hat I'll do 
ll OW I O show SOlllC sp cifi c ·xamples of' CO n\'lTLing 
stat e me nts l'rom PET B \SIC: 10 \ tari B SIC:. Thl' 
reve rse ca n be inf'e rrccl . 

http:pro\'ic.lc
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MICRO MINI COMPUTER WORLD 
7 4 Robinwood Ave. 

Columbus. Ohio 43213 
(614) 235·5813 or 235-6058 

PRESENTS 

BUSINESS ENHANCEMENTS 


COMPUSERVICE BUSINESS SOFTWARE 

for 


COMMODORE ANO APPLE COMPUTER SYSTEMS 


B.E.C. #3000 Series 
General Ledger (Apple II & CBM 2001/8032/2040) $150.00 
Accounts Receivable (Apple II & CBM 200t/8032/2040) $150.00 
Payroll (Apple II & CBM 200t/8032/2040) $150.00 
Inventory (Apple II & CBM 200t/8032/2040) $t50 .00 
Mail List (Apple II & CBM 200t/8032/2040) $t50.00 
Job Cost (Apple II & CBM 200t/B032/2040) $150.00 
Accounts Receivables (CBM 200t/8032/2040) $220.00 

with Order Entry 
ROM Conlrol Chip required with CBM System $ 70.00 

B.E.C. #4000 Series NEW for 8032/8050 
General Ledger (CBM 8032/ 8050) St 75.00 
Accounts Receivables (CBM 803218050) $220.00 

wilh Order Entry 
Accoun/s Payable (CBM 8032/8050) St 75.00 
Payroll (CBM 8032/8050) Sl 75.00 
Inventory (CBM 8032/8050) St50.00 
Mail List (CBM 803218050) st75.00 
Job Costing (CBM 8032/8050) $t50.00 
ROM Control Chip required wilh CBM System s 70.00 

Special Oller. buy any two (2) of !he above packages and receive a tO o/o dis 

count off suggested retail. Offer expires 1 July, 1981. 

Send for documentation package for S20. apply !his amount towards your first 

purchase or return documenlalion in re-saleable condition for complete refund . 


CALL or WRllE for MMCWl 's FREE CATALOG of computer products 
B E C Sol!ware Is Distributed in the East by MICRO MINI COMPUlER 
WORLD INC . 

Dealer Inquiries lnviled 

Introducing 

THE DOUGLAS POINT OF SALE SYSTEM 


The DOUGLAS PO INT 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 integrates retail sales facililies and 
activit ies with !he merchanti le inventory to provide a complete " point-of-sale" 
data processing system for the retail trade establishment. 
The DOUGLAS POINT OF SALE SYSTEM supports: 

• Major requirements of the retail sale lransaclion: 
• Normal out-of-inventory sales. 
• Non-inventory sales such as installation lees. 
• Customer returns. 
• Down payments in cash or in used equipment. 
• Cash and credit transactions. 
• Provision for tax exempt customers . 
• Control ot loaned inventory items. 
• Sales tax computations for sales and retuins . 
• Printed receipts with company name and receipt number. 
• Capability 10 add personalized notes on each receipt. 

• Integration of sales activity wilh inventory: 
• Automatic adjustment 10 inventory at time of sale. 
• Customer returns posted back 10 inventory at time of sale. 
• Stock replenishment determined at time ot sale . 
• Complete sales history captured during each sale. 

• Automated processing of: 
• Mail lists of customer and distributor addresses. 
• Ma1or item customer inventory. 
• Trade-in acceptance data for used inventory report . 
• The inventory receiving process and associated reports . 
• Service and maintenance contracts. 
• Daily sales activity report . 
• File purge and system backup. 
• Password security for unatlended computer . 
• Pricing and addressing labels. 

DISTRIBUTED BY: 

SUGGESTED RETAIL $750.00 

CALL OR SEND FOR ~o..,.,. . fi'-{f." 
MMCWI CATALOG 4 CollltTJly s>l(lp1'1llG G 

74 ROBINWOOD AV£. COLUMBUS.OHIO 43213DEALER INQUIRIES INVITED 
(&14) 235-5813 (614) 23S-ll058 

MICRO MINI COMPUTER WORLD 
74 Robinwood Ave. Columbus, Ohio 43213 

(614) 235-5813 or 235-6058 
PRESENTS 


THE INTEGRATED COMPUTER TECHNOLOGIES 


Prioress-44 Internal Motherboard : 

The /CT P-44 is a 44 pin internal motherboard /hat fac1/ilates expansion of your 

PETI CBM within !he PET enclosure. lhe Prioress-44 is lully shielded on l/s under· 

side by a massive ground plane . he connectors u1111ze any standard 44 pin edge 

card (many styles are available from Radio Shack) lhe following signals comprise 

!he P-44 bus . 


+9v. -9v. + t6v,GND,IRO.RES.NMl .RDY.B02. 
BAO-BA 15.8DO·BD7 .BR/ W .BW/ R,SEL8 .SEL9 ,SELA.SELB . 
DIAGNOSTIC SENSE.SYNC and 3 User definable . 

The Prioress-44 is curreni/y available for the 
new 2000 and 4000 series. and is under 
development for the 8000 series . 

All /CT cards utrlize the Prloress-44 bus 

Price: Prioress-44 wl!h one connector S79.DO 
Pnoress-44 with six connectors . 95.00 
Each addi/ional connector 4.00 

(specify when ordering) 

The /CT Programmable Character Generator: 
The ICT Programmable Character Generator 1s 
a 2K RAM replacement for the PETI CBM 
Character Generator ROM . The device allows 
!he user 10 reprogram any or all of the 256 
standard PET screen characters . The PCG also 
functions as 2K by/es ol RAM in the 
S9000-$BFFF address range 

Uses of the ICT PCG. 
a) Foreign characler se/s . 
b) Math . Engineering and special nolat1ons . 
c) Music notation . 
d) Flow control and modeling . 

e) Schemallc and logic symbols. h)320Hx200V BIT GRAPHICS. 
I) Character oriented game symbols. i) ... many. many more . 
g) Archi1ec1ural Drawings. 

The PCG has an cmply socket for !he original PETICBM ROM . Wilh the provided 
external switch. RAM or ROM may be selected 

!Cl provides over t28K of sol/ware and data , allowing the user 10 Immediately 

utilize the graphics system with extreme ease . Soltware is provided on 2040 tormat 
d1ske11e and includes : 

a) 7 comple te 2K character sets (Russran. Katakana+) . 
bl Predefined graphics (including the Real-time rotating cube) . 
c) Development Tools mcludlng: 

Charen/ry - used lo program characters in an 8x8 matrix . 
Draw - a program Iha! allows drawing in a 320x200 area. 
Plot - two versions . x.y plotling in the 320x200 matrix . A last assembler 

version and a readable BASIC version . 
Screen Dump - an assembler program to dump the EXACl screen contents 

to a Commodore 2022 printer. 

Price. PCG with 2040 disketle and manual $240.00 
Manual alone 7 50 

The /CT HexROM : 
A six sockel programmable ROM board . Any three of !he sockets may be pro
grammed 10 become ROMs at 59000. S9800. SAOOO, SA800, SBOOO and / or SB800. 
A simple BASIC POKE equates any socket to any of !he above addresses. 
Price . 	Hex ROM and manual St t0 .00 

DumROM 16 sockets al fixed addresses) . .69.00 
The ICT EPROMer : 
lhe EPROMer will READ/ PROGRAM / VERIFY !he following EPROMs : 

2758 . 27 t6. 2732 (24 pin EPROMs) and 
2764 . 27128 (28 pin EPROMs). 

To a maximum of 36 pm 1/0 (5V) . 

The sol!ware (wri11en in assembler) will support /he above EPROM types and also 
allow /he user 10 define any new EPROM conliguratrons (5V Vee. 25V Vpp). 

Price : EPROMer sof/wareand manual 	 $ t80 00 
/Cl Products d1s/r1buted by Micro Mini Computer world Inc . 

• • • Special introductory offe r • • • 

10% off all suggested retail prices 


(offer expires July 1. 1981) DEALER INQUIRIES INVITED 


Integrated 
Computer 
Technologies 
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Microsoft Atari 

M$ = MID$(L$,I,1) M$= L$(1,I) 
R$ = MID$(NAME$,Z) R$ = N AME$(Z) 
F$ = LEIT$(NAME$,Z) N$=NAME$(1,Z) 
LN$ = RIGHT$(DATE$,2) LN$ = DATE$(LEN(DA TE$)-2) 
8$= 8$+ N$ 8$=(LEN(8$)+ l ) =N$ 
8$= A$ +C$ 8$ = A$:8$(LEN(8$) + I = C$ 

If yo u o wn a n A ta ri , re \'i e \\' th e st rin g cl ocum e m a 
tio n in the Atari BASIC R eference \tlanual. It will 
he lp a loL. S pace does no l p e rmi t a th o rou g h di s
c uss ion u f string h a ndlin g h e re . 

N e xt , we' ll brie n y go in to s trin g -a rray irnula
tion . Y~u m ay.wa n t to re fe r to my a rticl e, 'S trin g 
A rrays 111 A ta n B AS IC" (COMPUTE! #11 ). tvfic roso ft 
BASI C p rn1it o u Lo use strin g a rrays. A n a rra y 
is mu c h like a li s t ; it lets you refe r to as qu c n cc o f" 
numbers b y u ·in g a sin g le va ria ble na m e , LI. ing a n 
index LO s pecif th e positi o n of the numbe r in th e 
a r ray. A trin g a rra y is s imila r , b ut is a li s t o r strin g . 
Fo r exa mple , in a ga m e o f c h a n ce, yo u mi g ht wa lll 
LO h a ve l\ o li s ts - th e n a rn · o f" Lh p la e rs o f" th e 
ga m e, a nd th e ir c urre nt as h a m o unL ' o u mi g ht 
use th e s ta te m nt: 

PRINT " PLAYER # "; l;NAME$(1);" HAS$"; 
CASH(l);" LEIT." 

to print ac h pl aye r 's na m e a nd his booty. lf' o u 
re m e mbe r the Ata ri B AS IC strin g sy ntax, yo u ' ll 
rea lize th e a bove s tate m e nt ca n 't work , because 
N A ME$ (l ) will re turn a ll the c haracte rs a fte r a nd 
including th e I' th p o ·itio n o r the sin g le strin g 

M E$. T his sy nta x pre ve nts norma l string array 
no ta tion . In stead , yo u n eed to p a rtitio n a s in g le 
la r ge s trin g into m a n y diffe r e nt substrin gs. Each 
substrin g conta ins th e ·o m e nts o f each " n a rn ·" in 
th e li s t. To acces · eac h subs trin g, j u . t s p ec ify th 
s ta rtin g a nd ndin g pos iti o n s o r th s u b !.ring 
within th · ma in s t r in g . Fo r e xa m p le, if yo ur se r \'Cd 
te n-c ha rac te r n a m e fo 1· a ll the player s, 

A M E$( I . I 0) wo uld re turn th e na m e of' playe r 
o n e. ln o rde r to u ·e it with ,·a ri a bl e , yo u n eed a 
ge n e 1·al purpo ~ formul a: 

NM$=NAME$(( 1-1 )* 10+ 1,1*10) 

This will r eturn th e l 'th n a m e in the li s t. To as.- ig n 
a n a m e tu th e array,j ust re , ·e rse the s tate m e nt: 

NAME$((1-1)*10+ 1,1* 10) =NM$ 

In yo ur use, change th e te n to th e maxirnum 
pc rmiuc d I n g th o f' eac h s u bs trin g. De te rmin e this 
a s pre ,·iuusly discu ssed , a nd c hange the Df t\f s tate 
m e nt fro m some thin g lik e: 

35 DIM ARK$(20) 

to 


35 DIM A RK$(20*50) 


,,·h e r e !if'ty-ch a ractc r s u bs tr ings a r e a llowed . This 
1n >n ' t o h · , a ll yo u r prob le m s. h o11·eyer. :'\ e it h e r 
R ' :\ nor CL R \\·il l clea r ou t the con te n ts o f' th e 
s trin g , so ) 'O ll w ill h ave to do this befor storing a 
ne 1,· va lu e . o r use th e tc ·h n iq uc s d isc us di n ·· , tri n g 
A rray in Atar i B \ SI C' (usi n g a numeric a rray Lo 

kee p track o f th e le n g th o r e ac h sub ·tri1w. a nd 
o nl y priming th pecifi c d numb r o f' c ha rac te rs). 

l f a prog ram uses a lo t o f SL rin g a rra )'S. )'O U r 
job will be a rduo us. but pe rhaps \\·o nh th e t ro ubl e . 
(1 r yo u com e across a th r ee-dime ns io 11 a l st rin g 
a rray- I o n e d id - just g ive up. ) 

e' ll f'ini s h up b y goi n g hac k rn1 su 11 1 · 
m a th e 111 a tical inco ng ru e n c ies. A tari h as d ual-m od e 
Lri<ro n o m e try - it can e ith e r inte rpre t a ll a r g um e nts 
a nd re turn a ll resul ts in e ithe r DEGrees o r RA Dians. 
Mic rosoft B AS IC trea t · a ll !'unc ti o n s in radi a ns , 
but can be c h a n ged to g ive d egre res ult s. I(' th e 
A ta ri prog ra m is in th e R A D mode, no c h a n ges are 
require d, but if it has a precedin g DEG ·ta tc m e nt. 
th e fo llo win g tate m e n t h as lo be multi p li e d tim es 
eve r y argume nt : fun ction ( \ * PI/ 180), \\'h e re/\ is 
th e a rg um e lll , a nd PI has b n cl e!inc d as 
3.1 -4 15927 0 1· its equi va le nt. So \ =I N ( I 5 0 *S l 
(A G)) beco m es: \'=I NT( l 50*S I ( \ NG''' P I/ 
I 0)). The PET o ffe r · a n in tcue r ,·a ri a bl ·typ e, 
s pecified with a p e rc nt sig n , e.g.. \ < = 1 8/~. T o 
avo id co nflic t \\'ith th fl cn tin g po int v;1riab le A . it 
s ho uld be re n a m ed in A ta ri B A lC as 
A l T = I T ( 18/3). It's too ba d th a t th e , ·a 1·ia bl c 
loo ks like bad E n g li sh. T h e Ata ri h as a f'u nc ti o n 
th a t fi ·roso fL doe - no t dir c tl y support :C: LOC(x). 
o r th e base te n loga rithm . I nstcad o (' 
L = CLOG(N*5) , use L = LOC(N * !1)/LOC( I 0). It 
\ orks just as we ll. 

Whil e we 're o n th e s ul~j ec t o f' !'u11c ti o1 1s. let's 
go i11 LO a s li g htl )· m o re s ti c ky proble m - h o w LO 

impleme nt defin e d fun ct ion- o n 1h e \ta r i. l\ Ii T o

so Ct B \ S IC le ts yo u c1·eatc yo ur own d ·l'i 11 ·cl fun c
tio ns with th e sa m e sy m a x as built- in f'u11 ct io 11 s. Fo r 
exam ple, i (" t hi - s ta te m e nt was cxec ut ·cl at Ll1 c start 
o 1·a progr a 111 : 

DEFFNR(V)=INT(V*RND( I) )+ 1 

t h e n 0: = F:\' R(X) wo uld ass ign a ra n dom n umbe r 
!'rom o ne to t h e va lu e ~ to t h e va ri a b le ;'\' . \'\' h e n a 
prog ra m u ses a d e fin e d !'unctio n . it te nds to 11 sc it 
a lot. \i\'h a t you \\·a nt LO d o is LO wri te th e f'u n c ti o n as 
a s ubro utin ~. Yo u ca n C.:: \ ' ·11 la be l th e s11hroutinc 
\\' ith a me anin gful \'a 1·iablc na m e. So in-Lea d o r 
d e finin g a fun ct io n , d e fin e th e s ta rtin g· li ne numbe r 
o r th e s ubroutin e: 

LET RANDOM= 5000, 

:ind inst ead ol' us in g N = F:\ R(X), _jusl use : 
V=X:GOSU8 RANDOM:N=V 

T h e .- u b rnutin e R A NDO\·[ 11·o ulcl loo k li ke: 
5000V=INT( V*RND( l ))+ l:RET RN 

T li nc ;1r · 0 Ll1n i 11 co 111 pati liili1 iL· ~. :-- 11c li as 
g r ;1phics. l)llt th at 's a n o th e r ar ticl e. I" ll I ·: l\c , ·0 11 
\\'il h a h it 0L1d\·ice: \,·h en 1·o u co n \·e r t ;1 p rog r:111 1. 
t n · to c ha 11 gc as litt le o!' it as pns!-. iblc . lk esp · c i : tll ~ · 
carl'l 'u l \\'i t Ii li11 · 1n1111bnin g, or(; ( )'I O s a1 1d 
(:OSL ' Bs \\'i ll co 11 f'use \ cl\1 i11t n :111 L·arh· ck:1t l1. lk 
bra\'(; . L'otllp u tcrists. a 11cl he liopcl'u l _:_ .\ tar i i~ 
r ('lc;1s in g ;1 \f icroso!'t 8 .\ S IC: th is Lil l. © 



OLYMPIA ES100 
• 92 character electronic 

keyboard 
• 8 character buffer memory 
• Dual pi tch . 10 and 12 
• 17.5 C.P.S. 
• All settings from keyboard 
• Auto. correction 
• Daisy type print mechanism 
• Cartridge ribbons 
• 14 1 /8 inches writing line 
• 1400 dealers nationwide 

REN TEC ES 
• Installation in 15 minutes 

using existing ES100 
cables 

• CMOS logic for minimal 
drain on ES100 power 
supply 

• Hi or low true status bits 
• Accepts RS232 serial with 

7 crystal controlled Baud 
rates 

• Accepts Centronics parallel 
interface 

• Selectable auto. line feed 

1J1 $295.00*1NTERFACE 

~r 

~ 

Agricultural Software 
from Cyberia'" NEW! 

OW AVAILABLEFarmer'sWorkbool< FOR APPLENow available for Commodore , Apple and TRS-80. The most powerfu l managemen tool ever for the 
agricultural producer. Farmer 's Workbook combines he power of Visicalc® • with the knowledge of AND TRS-80 a major midwestern un iversity . The Farmer's Workbook is a collection of templates that are designed 

to be run on the Visicalc program . The templates include labels , formulas , sample data. test cases and 

full documentation . Template titles include: Cattle Feeder. Pig Product ion , Sheep Production . Grain Management , 

Loan Payments , Market Average , Land Purchase and many others . 


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 , alte red or added. 
• Keeps personal . fami ly and house-hold accounts as well. 
• Cyber-Farmer management tools include cash-flow analysis, depreciation schedules , 

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

• v1s1calc is auademark o Personal Sol tware. Inc 
MasterCard !SA and C 0 0 01de1s accepted Oeater rnqurries rnvrted ~~~~Q(g) 01n1L : . 515-292-7634 ~ 2330 LINCOLN WAY, AMES, tOWA 50010 

:---..,.. 

' \ 

i~ 
REt+RISSRNeE 

TEettNEJbEJGY 

eEJRPEJMTIEJN 

334 7 VINCENT ROAD 
PLEASANT HILL, CALIFORNIA 94523 
(415) 930-7707 

RENAISSANCE TECHNOLOGY'S PRODUCTS FOR ATARI 
Atari 850 to Diablo 1640/ 1650, 3 meter, serial cable 60.00 
Atari 850 to Diablo 630, 3 meter, serial cable 60.00 
Atari 850 to Epson 800, 3 meter, serial cable 60.00 
Atari 850 to Anadex, 3 meter, se rial cable 60.00 
Atari 850 to Anadex, parallel cable 90.00 
Atari Joy Stick Ports to Anadex, parallel cable 90.00 
Atari 850 to Diablo 1640/ 1650, parallel cable 90.00 
Atari Joy Stick Ports to Diab lo 1640/ 1650, parallel cable 90.00 
Atari 850 to Watanabe Mi plot, parallel cable 90.00 
Atari Joy Stick Ports to Watanabe Mi plot, parallel cable 90.00 

Atari 400 & 800 10-Key Accounting Pad 124.95 
Atari 850 Parallel to Olympia ES100 Interface 295.00 

Parallel Cable (required for above) 60.00 

-----DEALER INQUIRIES WELCOME--- 
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The Mysterious 
Age Guesser 
Dr Richard C Vile. Jr 
Ann Arbor. Ml 
When I wa a teache1· of mathcmati · , r taught a 
cour ·e ntitl ed Functional Math to prospectiv ~ 
e l m e ntar cho I t achcr. . In ge n ral, th OLll'S 

was dull, boring, unint re tin g, soporifi c - yo u 
think of a ra p to put on a cours , that ou rsc dc
e r ved it ! Howev 1-, from tim LO time I \\'oulcl 

d m o nstrat some mal hcmati ·a l t rid.e r r 1 hat a1 
I as t \ u ke up th e front l'O\\'. T his a rticl e prcscms 
one such piece of trick ry, couchc I in th e form of 
BASIC programs. 

The Premise 
Both Program · I and 2 will gu ·s 1our age! T ha l 
is provided )'OU arc bet\\' n 1h ag or I a nd 63 
a nd provided that you an ·\\'er the questions g ive n 
by th e programs truthfull y. T 1·r one out. T he first 
i le ·s than a page lo ng and can be keyed in co yo ur 
co m put r in fi\ minut , . _ It i · wriuc n in l'airl )' 
sta nd a rd BASIC (actua l! · A PPU. FT) a nd 
h o uld run with minor mod o n mo t micro · . T he 

second venion is in AP PLE Intege r BA IC and is a 
little mor "souped up" than the fli ·st. I f o u a re 
a ti s fi ed \\'iLl1 th ~ tri k, th 11 r ad no furth •r. H ow

e \ r , if 1o ur urio it is aroused. the re mainder or 
th e articl e will e xpl a in it to yo u . 

The Plot 
Th progra m as k a eri : of qu ' Lions about ·o i
l Lions of numl 1·s. ow som eo ne who hasn 't 
see n h o w sho rt the progra m is " ill be L mpted w 
cla im th a t som e how th compute 1· is u . in g a proces · 
of e liminatio n LO gu ss th e a n wer. Thi impr io n 
will b p cia ll y vivid for people \\'h o a re 2 4. , 16, 
or 32 year or ag ·! 

H o wever, you ke 1cd the pro Tam in. You 
kn ow how short it i a nd th a t it is impos ibl c that it 
is pe rformin g so m m ys te riou s liminatio n proce ·s 
or us in g a fan ' data bas , slorecl on disk. We ll 
th e n . jus t how docs it work? 

The Culprit 
No, th e bu tler didn't du it ! 1 he " ·hole sche m e rest 
on th e bi11a1)' ")S t 111 of num ra li o n . What you a re 
doin g, in f~ Cl, \\'it h yo ur yes and 110 <lllS\\' rs lO 

th e comput e r 's qu e ri es is t I lin g it )'Our a "C - i11 

bil/01) 1!. or course )'O U had LO be te lli ng it yo ur age 
- compute rs ca n ' t r ad p ople · minds . 

Whe n a nu m bcr is ex press d in binary each 
di g it of I in its nume ral r pr s nts a specific pow r 
of two. T h e powers of I\\'(), for th ose or )'U ll who 
a1·e ro 111pfrl1'l)' 11011- rnath c m a ti cal. a re: 

1, 2, 4, 8, 16, 32, 64 , ... 

Program I. 
5 DEF FN MOD21Al = 

INT <<A I 2 - INT <A I 2 l l * 2 t , 05 l 
10 HOME : VTAB 5: PRINT "I WILL GUESS YOUR AGE" 
12 FOR I = 1 TO 2000: NEXT I 
15 AGE = 0 
20 POW = 1 
40 HOME : VTAB S:J = 1 
50 X = INT <J I POW l 
60 X = FN MOD2CX> 
61 IF X < > 1 THEN 70 
62 IF J < 10 THEN PRINT " •; 
63 IF J > 10 THEN PRINT" "; 

65 PRINT J; 

70 J = J + 1 

75 IF J < 64 THEN 50 

78 PRINT : PRINT : PRINT 

80 INPUT "IS YOUR AGE HEREIY/Nl?";A$ 

85 IF (A$ = "Y" l OR I A$ = "YES"> THEN AGE= AGE t POW 

90 POW = POW * 2 

95 IF POW < 64 THEN 40 
99 PRINT "YOUR AGE IS "iAGE 
100 END 

Sound fa milia r ? T hese we re th e ages uggested 
above. 11 )' o ne o f' Ihem \\·ill have but a .1i11g/r di rit 
or I in i[s binary represe nta tio n . T h at m a n that a 
person who. cage is o ne or di es num bers will o nl y 
sa " es,. once whil pla ying th e age gues in g 
ga m e. 

Let' exa min e o n e example in particu lar d eta il. 
I happe n LO be 3c'. T h numb r 38 may b e x pres · cl 
as the . Lt111 of power- of l\\'O as fo llows: 

38=32+4+2 

To m a ke that a liul e more ·ugge. ti ve. let 's put 
in the pO\\·e rS or l\\'O that <ll'C 110/ ll ·ed a. well as 
tho. tha l arc: 

38=0·1+1-2+ 1·4+0·8 +0·16+ 1·32 

Now, read in g left to rig ht , thi s m ay be mte r
pretecl as a n wers to a se ri es of quc Lions a 
foll \\' : 

Does the number 38 require a I in its binary expansion? 
No (the coefficient of 1= 0. 
Does the number 38 require a 2 in its binary expansion? 
Yes (the coefficient of 2 = 1). 
Does the numbe r 38 require a 4 in its binary expansion ? 
Yes (the coefficient of 4 =1 ). 
Doe the number 38 require an 8 in its binary expan 
sion? 
No (the coefficient of 8 = 0). 
Does the number 38 require a 16 in its binary 
expan sion? 
No (coefficient of 16 = 0). 
Does the numbe r 38 require a 32 in its binary 
expansion? 
Yes (the coefficient of 32 = 1 ). 

Readin g the a ns\,·e rs from top to bouom will 
g ive the xa ·t pall ' rt! or answer to the prcwram. 
T r y it (prc1c ncl vo u' rc '.)8!). 

The Corpus Delecti 
lm,· that I' ve n u d o ubt started )'OU ya ,rnin g a littl e. 

le i m e fini sh you o ff b)' cxp la inin a- ho w th ·program 
proclu cs the se ts or numbers it d isp la)' · in asking 
its sill y liul e q uc ti un . 

It's rea ll y ve1·y simple yo u see ()'a \rn !). The 



Perfectly Balanced 
educational software 

from 

MICRO-ED 


for 


PET® 
and 

VIC® 

Send for our free catalog* 

*please specify PET or VIC 


MICRO-ED, Inc. • P.O. Box 24156 


Minneapolis, MN 55424 


or telephone us at (612) 926-2292 

VIC and PET are the registered 
trademarks for Commodore 
Business Machines . 
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program cycle throug h th e powe rs of' LWO from 

Program 2. 
 Lo 32 . For a h pow r , it go , thrnugh all the 

numbers from I to 63 and asks: 
1 RE~ ========================== Does this number require thi s power in its binary
2 REM expansion?3 REM AGE GUESSING GAME 

4 REM BY 
 It ask · this via th e following rul e, translated i1110
5 REM =DR, RICHARD C, VILE, JR,= 

suitable BA IC stat me nt ·:6 REM 

7 REM ========================= = n requires p • ((n divided by p) mod 2) = I 


10 DIM TWOPOW< 6 l 
11 DIM A$(40) If the powe r is required , th en it is printed in 
14 HOME=-936 th e list pre · cling th que ·tiun . If )«>u an we r yes to 
15 INTRODUCTION=1100!POWERS=1000 the tjuestion. th e pm,·e r is add cl in LO your ( ver16 DISPLAYCARD=2000!DIGITS=2100 
99 GOSUB INTRODUCTION growing) age . When it's a ll over , you have told al l! 

100 GOSUB POWERS Now th a t yo u are full y asl ee p, ma ybe it's time
102 AGE=O 
105 FOR I=O TO 5 LO wake up and tr Lhi · out un ro ur fri e nds. Oh by 
110 T=TWOPOW< I) th wa y, tak out a pi ce of pap rand a pencil ,
115 SHO WN=O Lhe re's going l.U be a short quiz ...120 GOSUB DI SP LAYCARD 

125 IF SHOWN THEN AGE=AGE+T just Kidding! 

130 NEXT I 

150 PRINT "YO UR AGE IS "iAGE 

155 PRINT "SOMEONE ELSE CARE TO TRY" 

160 INPUT A$ 

165 IF ( A$=" Y" l OR <A$=" YES" l THEN 102 
 Program 3. Atari version.
199 END 

1000 REM ===================== == = 100 DIM A$( 1 )=GRAPHICS 01001 REM = SET UP POWERS OF TWO = 

1002 REM ======================== 105 FOi=~ I =1 TO 5:? CHF~.f.( 127); CHF.'.$( 158 ).; : 

1005 FOR I=O TO 5 t£.i<T 
 I=?
101 O TWO POW< I l=O 
1015 NEXT I 107 FOR 1=1 TO 5=? 11 .;CHR$( 159); =tE>=:TII ·
1020 POW=l I 
1025 FDR I=O TO 5 110 PRun C~$( 125 ) : POSIT IO~~ 2J 51030 S= RND <7 l 11 I1035 IF TWOPOW<SltO THEN 1030 120 PRHH ~·HLL GLESS ''t'OUP AGP 
1040 TWOPOW ISl= POW 130 FOF.'. 1=1 TO 1000 = ME:>='.T I 
1042 PD W=POW* 2 140 Fa:=01045 NEXT I 
1049 RE TURN 150 F'l].J::: 1 
11 00 REM ======== ==== == ======= === 160 PR ItH C\-F.:$( E'5 ) : POSIT IOt·~ 2, 5 : .J=11101 REM = INTRODUCTION 

1102 REM === == =================== 170 :~=IMT< YPmJ) 

1105 CA LL HOME: VTAB 5 180 ::·~=I t·~T( ( :;::/2-IMT< >::/2) )*2+€1. 05)

1110 PR INT " IF YOU ARE BETWEEN THE AGES OF l " 

11 15 PRI NT "AND 63r THEN I ' LL GUESS YOUR AGE !! " 15{j IF >~< >1 Tl-EH 230 

1120 PR INT "I WILL SHOW YOU SEVERAL SCREENS OF " ~'0 PRitH .J;CHF:$( 127).o

1125 PRINT "NUMBERS . SIMPLY TELL ME ON WHICH " 
 230 .J=J+l1130 PRINT "ONES YOUR AGE APPEARS, AND I'LL TELL" 

11 35 PRINT "Y OU YOUR AGE." 240 IF J<64 T~M 170 

1140 PRINT : PRINT "READY?" 250 F'RitH : PPnn : PRnn 
11 45 INPUT A$ 260 PRHH II I:; ''t'ClJP AGE HEF.'.E ('y'/t·D ll j : IHPU11 49 RETURN 
2000 REM === ===== ============== T A$ 
2001 REH = DISPLAY AGE LIST 270 IF A".!= 11 '·i' 11 THEM AGE=AGE+F·Ql.J
2002 RE M ======== ============== 
2(10:>5 CALL HOME 2'a0 Fu!=POlot:.~2 
20 10 VT AB 5 2".:;{I IF POt.V64 Tl-EH 160 
2015 FO R J=l TO 63 111300 PRHH )

10UR AGE IS II,; AGE; II . ll2020 GOSUB DIGITS 
2025 IF ((J/Tl HOD 2ltl THEN 2050 310 8() 
2030 L=5-NUMDIG 
2035 FOR M=l TO L! PRINT " ";: NEXT M 
2040 PRINT .J; 
2050 NEXT .J 
2055 PRINT : PRINT "DOES YOUR AGE APPEAR ON THE LISTIY/ NJ" 
2060 INPUT A$: IF <A$=" Y" J OR I A$="YES" J THEN SHO WN=l 
2099 RETURN 
2100 REM ==================== === 
2101 REM = COMPUTE DIGITS IN J = 
2102 REM ============== ========= 
2105 NUMDIG=l 
2110 IF J >9 THEN NUMDIG =NUMDIGtl 
2115 IF J ) 99 THEN NUMDIG=NUMDIGtl 
2149 RETURN 

TOLL FREE 

Subscription 

Order Line 


800-227-1617 
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INTRODUCING ... 

TEACHER'SAID 

DR. DALEY'S SOFTWARE is excited about our 
latest software release-TEACHER'S AID. 

TEACHER'S AID is the grade management sys
tem you've been waiting for. Its many features 
mean that you can be free from the drudgery of 
hours of record keeping and grade reporting. Now 
you can devote more time to the pleasures of 
teaching. 

TEACHER'S AID is easy to use, menu driven and 
features
!. Flexible class assignment structures. This means 

that you can set up and keep records of any com
bination of homework , quiz, test, lab, etc. 
scores. 

2. 	Grade averaging done in a variety of ways. 
Grade averages can be prepared using weighted 
scores, possible scores, tables, percent, or a 
combination of these methods. 

3. Student progress reports. 
4. An individualized list of missing assignments. 
5. Easy editing and additions to any of the files. 
6. Reports on either the screen or printer. 

All of this power is yours for only $59.95. 
TEACHER'S AID comes on disk complete with 
comprehensive, easy to read documentation, 
packaged in an attractive binder. 

When ordering please tell us your computer con

figuration. TEACHER'S AID is available on these 

systems: 


Apple II or Apple II Plus 

(32K with single disk) 


Pet or CBM 2000, 3000, or 4000 series 

(16K with 2040 or 4040 disk) 


TEACHER'S AID will be ready soon on the Atari 
800 and TRS-80 Model I or Model lll. 


Call or write for details of our other software offer

ings. 


NOTE OUR NEW ADDRESS 
DR. DALEY'S SOFTWARE 

Water Street 
 [ijlJ
Darby, MT 59829 ~ I 

Phone: (406) 821-3924 ~ 


(Hours: 10 a.m . to 6 p .m. Mountain Time) 


is your source for 

VIC® 
PROGRAMS 


VIC Games ................ $24.95 

• VIC Trap 
• Seawolf 
• Bounce Out 

Household Finance ........ $34.95 
• Part I - Entering & Updating 
• Part II - Summing &Displaying 
• Part 111 - Budgeting &Graphing 
• Part IV - Deductibles Analysis 

Home Inventory ............ $14.95 
•~art I - Entering Inventory 
• Part II - Evaluating Inventory 

Logic Games ... ... ........ $14.95 
• Code Maker 
• Code Breaker 

Recreational/Educational I $14.95 
• Hangman 
• Hangmath 

Recreational/Educational II $14.95 
• Math Hurdler 
• Monster Maze 

Ordering Information: VISA/Mastercard, check or 
money order accepted. If charge, please include expi
ration date of card. Add $1.50 for shipping and handling. 
Calif. residents add sales tax. 

.EATIVE 

[9S~o~~~~nioCircle. h270 

Mountain View. CA 94040 

(415) 948-9595 



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 . 

You 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 lhe point of incredibility . . . We'll 
discuss the broad advantages and explain the 
details. 

THE DAISY WHEEL 
The special da isy wheel supplied is of a unique 
design consis ting of a 100 character carrying radii. 
Each radii is formed of two distinct types ol 
plastic - an "elastic plastic" for the stalk al 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 100 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 da isy wheels and at a fract ion of the cost. 

KAAO SECTlON 

THE KEYBOARD 
The keyboard has been referred to as a triumph of 
human engineering · from the way the keys se em 
to have been custom designed to fit your fingers. 
to the way the special leature switches have been 
grouped . A flip of a switch (or under computer 
control of course) and the printer becomes a 
foreign language machine . Push a button. and like 
magic the pr inte r automatically locates and lines 
up columns ol ligures. perfectly balanced between 
the margins. This incredibly fast. extraordinarily 
quiet electronic keyboard put s more prog ramming 
power at you fingertips then pr inters 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 verif ies 
all entr ies before printing. The display exhibits the 
fast 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 . This new found flexibility enables you to 
make modifications along the entire line and in 
both directions. This 20 character plasma display 
has the ability to scroll backwards as well as 
forwards . will give the operator a visual indicat ion 
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: 

lhr nun•br1 ol thil1ac1 e1s ,h·a1l .. blt Wh a l ch.irac tru will br 1ns t1l td 

m 1hr mrmo1y ttl lo an t 11s 11n9 lt•I. 
Wh en lht p11n 1e1 11. m <In e1101 Whl!n lh t memory 101 the p1ev1ous 

cond11tan hnr has bu n itltcled. 
Whrn ii p1r prog1ammtd lo1m lay A waining mus1gt lhal lht end ol 

001 hu bun sele e1ed rhe page is bring app1uch ed 
Wh en lht punier is op t 1a11ng hom That a hyphrna1ton dte1s1on mus l be 

the 1ntrmal memory, made 

PRINT MODE 
The TYPRINTER 221 will allow you 10 automatic · 
ally highlight individual characters. words or 
complete sentences. Whatever is entered from 
the keyboa rd or from the computer. even an 
existing text file. can be pr inted in one or more 
of the five different modes . 

traditional 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 feature unique among computer printers 
print ing in reverse - white on black, 
so rt of reverse video on paper. 

MULTILINGUAL CAPABILITY 
Aunique and uselul feature of the TYPRINTER 221 
1s its capab ility of being able to pr in1 in several 
lang11ages without changing the daisy wheel. 
In add1t1on to English. every standard da isy wheel 
has the ab1l 1ty and the necessary characters lo 
print in French. Spanish. Italian and German. 

THE FEATURES 
Automatic justific1tion of the right m1rgin 
The electronics of the TYPRINTER 221 have made 

right hand justification a simple, automatic 
operation. 

Phrase and format storage 
Phrases. dates. addresses. data. ere. 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. Th is can save you 
hours when trving 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 fines 
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 TYPR INTER 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 righl margin. 
Automatic decimal point location 
No matter how many figure s to either the left or 
right of the dec imal point. the TYPRINTER 221 
will automat ically line up the figures with the 
decimal point in any position you choose. 
Statistical printing has never been easier. 
Column layout 
This feature allows you to obtain automat ic and 
perfect d1stribut1on of spaces between columns in 
respect to the margins. A perfect page balance is 
assured without the need to carry out calculations 
or additional operations . 
There is a wide variety of options that you ciln 
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 TYPRINTER 
221 is an intelligent electronic typewriter. a text 
formatter - and a brill iant computer prin ter 
avail able at a suggested list price of only S2850. 

TYPRINTER 221 is available at your local 
computer shop - or we'll tell you where you can 
see and try one 11 you call us at 

HOWARD 
INDUSTRIES 

2051 E. CERRITOS AVE .. BC 

ANAHEIM , CA 92806 


714 / 778 -3443 




---
-- - ----
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Ticket Information 
Send $5 per person w11h 1he name ol lhe show 
you will a11end 10 Na11onal Compuler Sl1ows. 
824 Boylslon S1ree1 Ches1nu1 Hill . Mass. 02167. 
Tel 617 739 2000 T1cke1s can also be purchased 
a he show 

SHu;·.; 
BOSTON 


Hynes Auditorium 

PRUDENTIAL CENTER 

THURS-SUN 

OCT 15-18, 1981 


11AMT07PMWEEKDAYS 
11AMT06PMWEEKENDS 

--·--·--·--·- .......
~-...-.--...-...-.--·-. --- ---·- ·
-~- .----- --~---- -- ·-~---·--..-...-... ... ~---_._ ..- -__ ·----. - ------ ·- ---.- ------ -. ----- -...._~- -- ...._....-- ....-...- -.. -_.._-.·-..,_..-------............ -- ... _.. -- ·- _,_,._. 

HIVEIE GOT 
I PROGRll FOR 
YOU II '81 l'82 

Attend the biggest public computer shows in the country. 
Each show has 100,000 square feet of display space fea
turing over 50 Million Dollars worth of software and hard

ware for business, industry, government, education, home 
and personal use. 

You 'll see computers costing $150 to $250,000 including 
mini and micro computers, software, graphics, data and word 
processing equipment , telecommunications, office machines, 
electronic typewriters , peripheral equ ipment , supplies and com
pu ter services . 

All the major names are there including; IBM, Wang, DEC, 
Xerox , Burroughs, Data General , Oantel, Nixdorf, NEC, Radio 
Shack, Heathkit, Apple, RCA, Vector Graphic , and Commo
dore Pet. Plus, computerized video games, robots , com

puter art, electronic gadgetry, and computer music to 
entertain , enthrall and educate kids , spouses and peo

ple who don't know a program from a memory disk. 
Don't miss the Coming Of The New Computers

Show Up For The Show that mixes business with 
pleasure. Admission is $5 for adu lts and $2 for chil
dren under 12 when accompanied by an adult. 

WASHINGTON, DC 
CHICAGO DC Armory/Starplex

McCormick Place 2001 E. CAPITAL ST. SE 
SCHOESSUNG HALL (E CAP. ST. EXIT OFF 1295 

23rd & THE LAKE -KENILWORTH FRWY) 
ACROSS FROM RFKTHURS-SUN 

STADIUMSEPT 10-13, 1981 

THURS-SUN


11AMT07PMWEEKDAYS SEPT 24-27 , 1981 
11AMT06PMWEEKENDS 11AMT07PMWEEKDAYS 

11AM TO6PM WEEKENDS 

-:-u: "ll"ll Ill"" 
!! nE:. ! Ii!!:. 

SUtfniE;;~ 
C~= •r,,,.=-:a.11n

nLI!"UE::'l!ilic:u:-.-:~u 1en 
CGMPU i E:.tiSHOW 

,_LI~!!...!!
ATLANTA .::;inu T"S' 

Atlanta Civic Center LOS ANGELES 
395 PIEDMONT AVE NEAT LA Convention CenterRALPH McGILL BLVD 

1201 SOUTH FIGUEROA 
THURS-SUN THURS-SUNOCT ~NOV 1, 1961 MAY 6-9, 1982 

11AM TO 7PM WEEKDAYS 11AMT07PMWEEKDAYS
11AMTO6PM WEEKENDS 11AMT06PMWEEKENDS 
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Book Review: 

Video/ 
Computers: 
How To Select, 
Mix,And 
Operate 
Richard Mansfie ld 
Assistant Editor 
Personal Computers and Home Video Systems, 
b ' Charles Sippl and Ft-eel Dahl. propos cl to e x
am ine the tre nd lead ing to the ultimate I\ T (in te
a-ra ted video terminal). It is not excessive ly techni
':'a l, et it cl 1e exam ine it · subj ct in enough detail 
to demon trat . for exam pl wh high frequen ' 
is a necessil)' for TV tran mis ion. Mor impor
tantly , the a uthors make such cl monstrations clear 
for the les hardware-01·iented readers. 

The titl i mi leading: ou are not going to 

r all y knO\\ h w to e l ct or op rat vid o o~· com
puter le ices after r acl ing th e bo k. 1o r will you 
be able to jump up and inte rface your Lo yo u~
computer. The book i more g ne ral :nore pred1c
ti ve. It attempts to folio"· t \,·o convergmg te hnolo
gie - p rwnal computing and video te.chnology 
(includin g sate llite, v1cl ocas ct te r o.-cl1ng, data 
transmissio n , and o th r i sues). The authors mak 
a number o f inLere ting and LI cfu l obse rva tions 
about the coming meld of compute r and tel vision 
d ev ice . 

For o ne thin g. ·o m put rs a rc digital and te lc
vi ion is, e s ' tllially , analog. h · explor thi 
conOict and d eclare digital th e winner - even 
g iven currc n.t tran mi. sio!1 and me1.nor 1

- ·ize con
stra int . Th tr r a ·0 111n <r 1. pcr ·ua:1,·e and much 
can he lea rn cl about scv ral such is ·ues 1y foll o wing 
their logic. Take the graphics problem: how much 
digital information is ·o nta ined on an a ,· rage 21" 
color T\ screen ? L t's a · th at ·ou " ·a nt to u e 
your omput r to draw a realistic, hi gh •.-csolu.ti o n 
picture of' the Cra ne! Can ·o n or somethin g .. :1 h 
T ·creen has 1,200,000 bits ( ·o lo r dots) of in for
mation. Rou g hl y, this \,·ottld m an that you "· o~.1 ld 
n -·eel to pr gram a nd st~>re that ma•:Y pieces o f. 
inrormatic n . To simplil y yo ur clraw1ng , ·o u n11 gh t 
tak , adrnn tagc of the f'tt ct t~1 at the bits a rc grouped 
b) three (colo r grmq s) so 1f · ~u e le Lgree n . ~hen 
reel a nd blue co uld be automauca ll y turned orf. 
T hi s would bring yo u IO\rn to <)Ill )' -J.00 ,000 pro

gram ming d Cl ·10 11 . Qf OUrSe OU mi g ht cheat 
(go ana log) and use a light pen or som thing. 

Animating your picture would bring in some 
extraordinary additional problems: you would 
need a new pictur 30 time per e ond. To giv 
yo u an idea of the memory storage squeeze, ou 
wou ld need a 60 minute ca· ·ette to store 12 seconds 
of animation. It mighL be better to just buy a po t
card. Even the most diehard futurephile \ ill con
clude that pure digitalization has its limit . 

Th a uthors do hav th ir weakn s s. They 
seem to know id o in somewhat g r ate r d pth 
than th ey know computing. For in tance, the · 
mention (pg. 11 0) that th Commodore 8032 ha a 
"built-in olor monitor." They d efin the Atari 400 
as " th gene1·al -1 u rpose system" and th e 800 as "a 
specialized y tem. " \ hat 's more theird ·criptions 
of th res t of th e home omputer markeLa r ithe r 
vague, wrong, or very clo e to promotional litera
ture. They also focu · m r on Ball y, 1atte l, e tc. 
than th ey do on Bl\I , Lari or App le . In sum, 
their chapte r on com put r is by fa1 · th e \\'eak ·s t in 
the book . 

on th e les ·,if you have ever wondered wh 
such a thing a · low-scan TV exist , or what the 
future comput r is like ly to look lik ', or what fTc ·1 

CP speed has on rrap hics- this book will ·xpla in 
thes things and man y oth rs. It will not make you 
a ha rdware expe rt , but 1o u will prol ably know 
much more th a n you did b fore. © 

Having trouble 
learning to use 

your computer? 

Reference manuals don't teach . Most BASIC 
texts don 't cover spec if ic personal computers . 

TIS solves these problems 
with step-by-step books 
tailored for your machine. 

For PET/CBM 

Understanding Your PET/ CBM . . . .. . . $16.95 
Vol 1: Basic Programm ing 
PET Graph ics ... _.. . . . ... . . . ..... .. . . S 6.95 

For OSI CIP/C4P 

Understanding Your Cl P/C4P . . .. .. .. . S 9.95 
A Workbook of BASIC Exerc ises 

Money Back Guarantee. VISA/MC accepted . 

::~prices include UPS or 1st Clv@as~s.p~~tage

',,'Total Information Services. Inc. ~~ 


Box 921 . Dept. C 

Los Alamos . NM 87544 ) 
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°' \OE SPEC7l? 
~~ OF TITLES (;~ 
Computers for Everybody 
Jerry Willi s and Merl Miller 
Thi s fun-to-read book covers all the things you 
sho uld know about co mputers. If you' re anxious to 
bu y o ne, use one or ju st want to find out about 
them, read thi s book first. 
ISBN 0-918398-49-5 $4.95 

Microsoft FORTRAN 
Pau l M . Chirlian 
H re i the the book for you m icrocomputer users 
who wan t to impl ement FORTRAN on your ma
chines. Even if you 've never used FORTRAN be
for e, you will be w riting and running FORTRAN 
programs almost at once. 
ISB 0-918398-46-0 $14.95 

How to Get Started with CP/ M 
Carl Tow nsend 
One of th e world's most popular operating sys tems 
is explained in si mpl e terms. Includes a handy 
guide on shopping for an operatin g system, a glos
sa ry, a list of hardware manufactu rers supporting 
CP/ M and a list of majo r CP/ M software. 
ISBN 0-918398-32-0 $9.95 

Take AIM: Volume One 
James H. Clark 
Thi s lab and lea rning man ua l for the A IM-65 and 
o th er 6502 micro ompu ters inc lud es co mputer 
precautions, p rogramming basics , and 30 fu ll y 
documented utilit y and game programs which 
teach math , data hand li ng, si mulation and more. 
ISBN 0-916460-29-0 $16.95 

Year of the Robot 
Wayne Chen 

This thought-provok ing book illustrates how a 

robot encroaches upon the turfsof religion, moral

ity and philosophy, teachin g us how to behave. 

ISBN 0-918398-50-9 $7.95 

Small Computers for the Small 
Businessma n 

icholas Rosa and Sharon Rosa 
If you're ev~r considered a computer for Y?u~ bus
iness bu t didn't know w here to turn , thi s 1s the 
book that wi ll arm you with all the informat ion 
you ' ll ne d to make an intelligent, cost-effec ti ve 
decision . 
ISB 0-918398-31-2 $12.95 

From dilithium Press 
Write or call for free catalog! 800-547-1842 
Most bookstores and computer stores CC:tr"ry our books. Cal l us on 
our toll free number and we ' ll te ll you the one nearest you. 
dilithium Press, P.O . Box 606, Beaverton , OR 97075 
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Writing For COMPUTE! 
Telecommunications APPLE ga111e. , RTT}' inter
facing, math CA T for elemenla1y st11de11ts, machine 
language Basically seful BA I , eve1)1lh ingyo11 
wanted lo know about RND ... COMPUTE! is for 
children a 11 dfor /Jrofe ·. ors ofphysir . . COMPUTE! is 
an encyclopedia of i11for111alio11 0 11 the 6 -02 fa mily of 
computers - APPLE, CO f 10DORE. ATARI, 
OSI - and we welco 111 e article, which instruct the 
novice, involve the e11tlw ia.11. or i11for111 the ex/1erl. 

\!\ e f eel that ma11y f'Xce ll('// / progra m. and arti ·/es 
are never mailed in. If yo u have not wrille11 fo r a 
magazine before - now i the time to start. By 
using the guidelines in COMPUTE!'s Style Sheet 
you will be f ollowing theformal 11sNI by /mfes
sional writers. Do11 'I 1111derr1sli111alt' the possible va lue 
ofyourfavorite /Hugra111s and ideas. Se 11d the111 lo 
COMPUTE!for review. If we ca nnot i111111 ediately 
accept yo ur work, f1erha/> Wf ca 11 offer some suggestions 
which will lead to later acceptance for p11b/ica tio11 . 

COMPUTE!, n11d our 11 ew 111a razi11 efor the 
Commodore VIC Home and Educational 
Computing contain articles 011 all varieties of topic 
for all levels ofcomputer ·ophisticatio11. So, ifyou've 
got so111 ethi11 !J yo 11 like -se11d it i11 and sharl' it with 
the rest of us. 

COMPUTE! 

Style Sheet 

ifost of the followin g ugges tions are co mmo n to a ll 

magazines and SCI' VC to improve th speed a nd acc uracy 
of publication. COMPUTE! is primaril y inte rested in new 
and timely arLicles on APPLE, OMMODORE, ATARI , 
OSI , c t . - the entire fa mil y of 6502 o rnputcrs. For 
this reason , \\ Car · much mo re co ncern 'd with the 
content o f an a rticle than with its style. 

These gu ide lines, however, permit )'Our g od ideas 
and progra ms to be more eas il y edited a nd published : 

I. T he u pper-le ft corne r of th e first pag . ho uld 
contai n your na me, ad tress, telep ho ne numbc1-, and th e 
date of subrn i ion. 

2. T he fo llo1,·ing infur rn a t ion sho uld a ppca1· in the 
upper righ t cornc1· or the fi rsl pa re. I r ) 'OU r article i 
specifica ll y di1·ccted tu one make of co lll p11t e r . please 
st<ll e th e I rand name and. if" app licable. th e BA ' IC or 
ROi\I or DO · \'e rsion(s) i11rnh·ccl . I 11 aclcl it ion . plea:-.c 
indicate th e 111ClllOr)" requirem ' lll S of' progr:llllS. 
COMPUTE! uses th Bu tterfield C:orn·e ntion when 11 a 111
ing Commodore RO \! vers ions: Original. L' p r racle. and 
-LO RO :\l s are the correct 11 :1111 c . 

3. T he 111 le of" th c an ick . u11 ckrli11 ccl. ·ho11ld sta rt 
abo ut 2/3 of" th e wa · d ow n th e lirst page. 

4. Following pag s shou ld be typed normall y, 
except that in the upper-right corne r there sho uld be an 

abbrevia ti.o n of the titl , 1o ur las t na me, and th page 
number. 

For example: lcmor)' fap/Smith/2. 
5. Short, five to 20 lin e progra ms ca n asil y be 

included within th l xt. L ngcr prog ra ms ho uld be 
separa te listings . Progra m li stings he lp u · to eva luate 
art icles more ea. ii )' and sho u ld b includ ed wi th a ll 
anicl s. It is a l o essentia l th a t we have a copy or th · 
program , reco rded twice, on a ta pe o r disk. T he tape or 
disk sho uld be labe led with th e au tho r' nam , the titl e 
of the anicle, and , if appli able the BA IC/ RO M/DOS 
ve rsion( ). Tape a rc fa irl)' sturd y, bu t disk n ,d to be 
e nclosed within plasti or ca rdboa1·d ma iler. (ava ilab le 
a t photograph y, station r , or compu ter u pply tores). 

If in spite of a ll your best e ffo n s, you are un able to 
furnish a p rogram listing , please d o n 't he ·ita te to 
submit a ma n us I'ipt beca use of that. 

It is far eas ie r for oth rs to l)' PC i11 you r progra m if 
you use C I--IR$ {X) va lues an d TAB (X) or SPC (X) 
instead of curso r man ipula tions to format yo u r o utput. 
For fi ve carriage re turns, FOR I = I TO 5: PRI T 
:NEXT is fa r more "po rta ble" lo o ther o m putcr · with 
o the r BA !Cs and a lso eas ie r to I p in . And , ins t ·ad or 
a doz n right- u1·sor sy mbols, wh not simply u ·e 
PRINT SPC ( 12)? A quirk check th ro ug h )'Ou r prog ram 
- ma king these ubstitutio ns - wo uld be grea tl y 
appreciated b yo ur editors and by your r ade rs. 

6. \i\ he re poss ible, I lea c provide a sa mpl e o r th e 
prog1·am R o utput and , for mac hi11 ' Ian ruagc, a 
BASI C loader progrn m . 

7. If your a rticle is acce pted a ncl )'OU have i nee 
mad e improvements LO the program , please su bm it a n 
e ntire ly new program li sting , a new tap· or di:k . and a 
new cop ' o f th e article re Ile ·tin g thc upda te. \ c ca 11 no t 
ea ii mak revisio n to I rogram a net a rticlcs. It i 
necessa ry tha t the a utho r end the re \"i scd \'e rsion a if it 
were a new submiss io n e ntire ly, but be sur to indicate 
that your submi sio n is a revised vers ion . 

8. All line within th e tex t of t he aniclc shou ld be 
spaced so that th c: re is about I /~ in ch b ·tween th c1 11 . A 
o ne inch ma rgin ho ulcl be lcf"t a t th e ri g ht , le ft. top. and 
bottom of each page. o hyphe n · sho uld be used a t th 
e nds of lines to brea k wo rds. And pl ·a · · do not j ustil'y. 
Leave the lin es ragged . 

9 . tandard l)'pi 11g papl'r sho uld bc used (no 
on io nskin or o thcr thin papc r) and t pin g shou ld be 011 

o ne side of the pape r on ly (uppe r/lower case). 
10. Sheets sho uld be auachccl toget he r 11·ith a 

pa pe r clip. Staplcs ' ho u ld no t be used . 
11. A good gc ncr;tl rule is to spell 0111 the 1111mhc: r~ 

zero through te n in •o u1· art icle and write hi g her 
numbers o ut ( I 02-1-) . The exce ptions ll> thi s arc: Fig ure 
5. Table 3, TAB (..J ), e tc. \\ ithi11 <ndi11 a1·y text. ho\\"C \·e r. 
th e zero throu g h te n sho uld app ar a 11· rcL. 11nt 
numbc1· ·. Al ·o, S\"lnbol a nd ahbrc\' ia1io11 s sltoulcl 11<>1 he 
used within tcx t:\1 'c "a nd " (1101 &) , ·· rcl"crcm c" (11 01 
ref.) , '·th rough " (no t th ru ). 

12. Fo1, grea te r cla rit )'. it i.' bes t to use a ll ca pit a ls 
when re fe rring to compute r la 11 ·ruage. (BA, IC:. 
\ LGOL) , kc ·board ref ren ·cs (RETL RI\. T . B. E ·c:. 
HI FT), B IC wo rds (l.I ST , RI\ D, COTO). and 

co mputer names (A PPL E, C B1'1 , T A RI, OS I). 
13. If po sibl e, it is bes t to loca te machi ne lan guage 

programs in a me mo ry a rea co mm o n to a ll mac hi nes . In 

http:abbreviati.on


Introducing a totally new world 
in professional software for the 

Lhis w:i y.Jl\IP i11s1ru ·1ions a nd ini c rnalJSR's ll'ill 1m1 Apple II and Commodore Pet. 
11ccd m ocl il icaL in n . T o illusu·att:. s ta rtin g a machine 
lang uage ro utin e at 826 d ecima l i · lin e for a ll PETs 
exc pl Ll1ose usino- RASI C -l.0 which uses th i m e mor )' Until recently , the tremendous explosion in micro· 
;1rca . S1an in g 1he rnuLine a l 86.+ will pe rmit all PETs Lo computer technology left an unfilled void in real 

quality software. MicroCratt Systems is totallyrun 1hc prog ram . Pci-l1 a ps Lh e bes1 memory area. for dedicated to filling that void for the Apple II and the
1hc grca lcst numbe r of" computers, \\'Ould b · in 1he 8000 Commodore Pet. With powerful , elegant and ver· 
decim a l area (abo\'e BASIC, yeLunde1· Lhe S K m emory satile software. 
1i 111i1 ). 

14. COMPUTE! pay be 11,·ecn S25 and S250 r·o r Beyond the software house. To a 
publish ·cl arii clc-. In gencral.1h e rat e 1·c fl e t the complete 6502 development system.
lc1 1g 1h orihc a r1icl e. More than a software distributor or discount house,

15. COMPUTE! welcom e · the idea th a t au 1hors or MicroCraft Systems now provides you with access 
long p rogra nL 11·ill ofle1· w m a ke La pe or di s k copies to to a whole new spectrum in software systems. 

MicroCraft software includes: Macrolink, a comsa\'e ot her read e r th e L)'pin g time .. H o \\·e1·er. 11·e req u e t 
plete macroassembler for the 6502 SuperEd it, a

Lhat the copyin g ree be 3.00 u ch a rticl e should full-screen editor with a superb range of powerful 
co11duck with 1he remark that inu.:restcd readers must capabilities plus, DiskScreen, a screen-oriented 
. end ;1s1a1nped. ·df'-aclclrcssecl mailer an d a blank wpc disk utility. Complete System $200/$40 
or disk. Be a11·.ire. Lhough. Lha1 you mig h1 be i11u 11cla1ed 
ll'iLh requests . Macrolink $125/$20 

16. r\ niclcs ca n be or an y le ng th - from a in glc  Uses text files for source code • Links source code 
lill l' niu1inc lo a mulii- issue se ri es. The a1-cragc a niclc is or object code programs • Fully nestable file in
aboul rour. cloubk-span:d. l )' ped pagt:s. clude capability • Recursive macros • Nestable 

conditional assembly • Over 50 error messages •J 7. Ir yo u 11-;1111 10 in clude phowgra ph s. th e ~ · 
File 1/0 macros • Sample programs • Disk assem

should be 5x 7. black a nd white g loss ies . bler: source code need NOT fit in memory. 
18. We purchase a ll ri g hts to yo ur ma11u scrip1 and 

sof"lll'are. COMPUTE! will cooperate ll'ith a uL110rs on SuperEdit 	 $75/$20 
s pt"cilic pn>gra 111 s on ;i case-by-case bas is 10 a ll o11· t he 

Full Screen Editor • Single keystroke commands •;1u1 l1 or (0 sh ;1rc CO llllll TCial righl.~ in th e orl\\';trl' Uses standard tex t files• Move cursor by character,
should a n )' oppo1·1u ni1ies oil1 c1· Lhan publi c;iLion in line or page • Block move and copy • Search and 
pri111 cd form arise . © 	 replace • Macro capabili ty • Plus extra software: 

SuperEdit '56 x 27' provides 56 x 27 character 
screen for Apple II • And morel 

DiskScreen 	 $40/$10MICRO EXPRESS 

301-792-2341 Displays a complete sector in hex and ASCII • Com

pletely visual and interactive • Sector move andATARI 	 WE CARRY copy •To change byte value, move cursor and type.800 Microcomputer w 32K 727.00 THESE LINES: 
810 Disk Drive 450.00 
815 Dual Disk Drive Adds NOTE: All programs require single disk drive. Macrolink 

(Double Density) 1,100.00 Altos also requires 48K. First price: sof'lware and man830 Acoustic Modem 160.00 
850 Interlace Module 140.00 Amdek ual. Second price: manual only (applied toward 

purchase of software).AnadexALTOS 
8000· t 5D 208KB 2 t mb Disks 5200.00 Atari 
8000-6D 308KB 14 Meg Hard 7200.00 Call or write for our complete MicroCraft SystemsAxion8000-1 OD 208KB 10 Meg Hard 7200.00 catalog at no extra charge. Other programs include:DymarcAXLON S.T.A.R. Reading Program • " C' Compiler • Gra·
256K·Mem Expansion Box 2 6JK 65000 Dysan 
32K-Axlon 32K Memory Module t40.00 phics Development Systems • Programs in ROM •Epson 
EPSON Hayes SuperEdit for 80 x 24 video cards 
MX· 100 132 Column Printer 725.00 LJK
MX·80 465.00 
MX-80 FT 565.00 Microtek 
M X-80 FT w Graphics 635.00 Mountain 
HAYES 	 NEC 
Smart Modem 235.00 Northstar
MM JI Apple Modem 30000 
MM 100 320.00 Peachtree 
NEC 	 Software 
Spinwriter 5530 2500.00 Personal 
PC-BOO 1 A Micro w 32K 995.00 SoftwarePC-801 2 A I 0 Unit w 32K 650.00 

SanyoTELEVIDEO 
TVI 910 Terminal 595.00 Silverman 
TVI 920 C Terminal 875.00 Televideo 
TV! 950 Terminal w Func11on Keys 975 00 
TS 80 950 CRT. ZBOA . 64K 1.400 00 Trendcom 
NORTHSTAR 
2D·64K 64KMEM, 2 DD Disks 3.195.00 
20 -64K 64KMEM. 20 D Disks 3.500.00 MICRO EXPRESS 

12602 Silverbirch 
Laurel. MD 20708

VISA Mastercard (301 ) 792-2341 

We ship same day by UPS Freight Collect. 
S0 o charge for MasterCard & VISA MO Residents add 5°0 sales tax . 

MicroCraftSystems, inc. 


In software systems , a name to remember. 


188 Kerby Road 

Grosse Pointe Farms, Ml 48236 


(313) 881 ·3089 


Source 1.0. CL0472 MicroNet 1.0. 70270, 222 


VISA or MasterCharge accepted. Inquire at your local 
computer store or order direct. 

http:3.500.00
http:1,100.00
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TA~ 
--""'C~~l-f'-"~ 

A Tape "EXEC" 

For Applesoft: 

Loading Machine 
Language Programs 
Sherm Ostrowsky 
Goleta.CA 

pple own rs wiLh Disk Lem hav a ailabl a 
very powerfu l DOS command, '' EXEC" which will 
effectively Lurn control of the compute1- over to a 
text file on the d isk. The line in this file are treated 
as if t hey had been typed in at the keyboard in 
Immediat mode, and are executed. nfortunate l , 
we owners of "obsolete" casse tte-tape base d systems 
don 't have the benefit of this capability. But, in this 
a rticle l will show you how to obtain some of the 
power of' an " EXEC" fi le on tape . I'll demonstrate 
th e method , whi ·his actually quite general, by 
bowing how Lo load Machine- Language ( CL) 

programs just as easily as you now load Applesofl 
programs , and how to combine App lesoft and ML 
loads on one ca · ·c u e in an effective manne r. It has 
h ·n sa id that mosL a pp lc owners ha,. cl i ks, but I 
suspecL that those who still use tape include a high 
proportion of relative beginners. so this anicle will 
be ·!anted toward them. 

omc of the program · in m ' libra r y a re in 
Applesol'L a nd oth rs a re in ML but all of th e m ar 
·Lill on casseu - . s yo u are probabl . a\\'are Lh e. e 
L\,·o diffe re nt t pes of programs musL be loaded 
into Lhc co m purer b. e ntire ly different commands. 

n Appl sol't pnwram i. load d \'e r 1 si mpl y, b)' 
Lypin g LO D. You don'L have to know ho\\' long 
th program is or where in memor ' it is ·upposed 
to be to red; Applesoft takes care or all those d e tails 
!'or ou. But a ML program is a pain in the nec k to 
load. FirsL ' OU have LO e m e r che Monitor by t ving 
CA LI . - I :> I. Tlic11 \ 'OU ha\'e to know the e x;1ct 
add rcsses of' th e bcgi n n i ng a nd e nd of' Lh c prog r;1111 . 
so ou ca n t yp : 

(Begi n Address).(End Address)R 

Lo start th · loading process. ml \\'o unto you ii' 
)'<>LI ar off by ve11 one byte in remembe ring where 
the progra111111 is supposed to go: ou ' ll get that 
dreaded "h<.:cp" and " ERR" message. 

And. after it's loaded , the difference bet\1·een 
ppl oft a nd IL programs continue to e xist. Lo 

the discomfort of th Ian r. To run Lh Ap pl so fl 
program, o u type R N - \\'hat cou ld be ·impler? 
ro run the IL progra m you have LO kll O\\' its 
Entry Addre , which ma or ma y not be the ·ame 
as its Begin Add1-e · ; th e n ou type (still in th e 
fonilor) 

(Entry Add ress)G 

LO get it start d. You hav ·Lo keep refe rrin g Lo 
writte n notes in order LO load and run a \i[L pro
gram ·ucces ·full y. 

V\ II , I got tir cl of all Lhi ·. I \\·anl cl to load all 
m y programs, wit ·th ' 1· in App l soft or IL , in 
exact! th e same wa - by t ping LO D. And I 
wanted to run th e m all th same way - by typing 
RU . The compute r has a be tte r me mory than l 
have, so let it kee p trac k of where the darn ML 
p1·ogram b g in and e nds , and where to ·nter il. 
After a wh il , I found a way Lo do this , and I II 
describe it to you be low. In the process, l discovered 
that th method would a l ·o solve some ocher prob
le ms conne ·t cl with how Lo ·01111 inc I pl so h 
Program · with ML sul routine. in a co11ve ni e n t 
fashion. These, too, I sha ll pass on to you . 

Although the me thod l am about to d escribe is 
very eas)' to use. it is anuall based upon :ume 
rath e r imima t cl ·Lails conce rning Lh inn r 
working · or ppl ·o!'l. 'o , as a byprociu ·t , I hope 
th is article wi ll add Lo our kn<Hdedg in th is area, 
·o vi Lal LO making full es t LI . of the capabilities of 
th e pple. 

Le t u. begin b I solving th e prob! ' 111 o r ho\\' LO 
simplif', Lh loa lin g and runnin g uf a sing le ML 
program. \i e' ll assume that •ou start ouL with the 
prog1-;:11n ;dread )' in th e compute r's memor~' · having 
b e n loaded (for th e ,. r y last Li me. let us hope ) by 
th e Ledious old method. V\ c must a lso a. s11111 ' th a t 
'O U c:;111 , if you wi. Ii , St\ \ T th · l'vl L prog ram back 

OlllO a ClSSC ltC tape b ' l 'Ping: 
( Begin :\dclress).( E11cl . \clclrc~s) \\' 

in the l\lonitoi-. This bst as: u111ptio11 may be more 
ora stumbling block Ll1a11 )'<Jll ma ' think . -; inn· 
so1nc ·0111111crcial prog ram s arc .. protect •cl" so t ha t 
th y ·a n not easi ly he co pi Jd . i.e., ' t\ \ [d 0 1110 
anoth 1-cassc u e. Sorr . l'olks, but if . Lhat is th e case 
wiLh )'our program . th e n I ca n't he lp ~ ·ou. 

Now, leave the 1\ lonitor ;11 1d e nt e r the 1\pp lc 
sof't lc\'el h !)'ping Co n trnl -C: (Return) , and type i11 
an /\pplesof'1 load T progra111 li k the one 1'111 
goi 11 g Lo show )'<>LI be low . The example is for a 

http:Goleta.CA
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The BEST games are from Creative Computing Software 

7 ve 

1979: Air Traffic Controller 
1980:Superlnvader 

1981: Blister Ball 
and Mad Bomber 

Blister Ball 
Blister Ball is the first completely original 
arcade-type game for a computer. Not a 
copy, not an adaptation. not a spinoH. Blister 
Ball is new-it's a new idea-better than 
Invaders. better than Circus. better than 
Asteroids. better than Galaxian. If you 've 
played other games for hours. you 'll play 
Blister Ball for days. 

How does it work? We ll. some mean but 
fun-lovin g aliens have produced some 
bouncing bombs. First they drop one and 
you 've got to position yourself under it and 
zap it with your laser. If you miss. that's 
OK. It will bounce around . although each 
bounce is lower. and you have several 
chances to zap it. Got the hang of it? OK. 
here come two bouncing bombs. You zap 
them. Then you ·re faced with three . then 
four and five . 

As they bounce longer and longer the 
walls begin to c lose in so you 're faced with 
either zapping the bombs or being hit Each 
hit knocks you a little further toward the 
gutter . But you can survive two hits wh ich 
1s usually enough to zap all the bombs. 

Feeling confident? Don 't. Because after 
5 bombs the murderous little devils drop 5 
bonus bombs. worth ten times as much . 
These don't bounce. so you get only one 
shot. You need nerves of steel and the 
reflexes of a tail gunner. 

After you complete one round .the game 
starts again with bombs that bounce faste r 
and lower (and are worth more ) than the 
previous ones. 

Blister Ball is a fantastic so lo game. But 
there are two-player options as well in which 
players can play as a team or as opponents. 
Each player can move the enti re width of 
the screen and zap any of the bombs. Here . 
you 're not only try ing to survive. but trying 
to outscore your opponent. The game has 
two skill levels. 

Mad Bomber 
In Mad Bomber you are faced with aliens 

in a huge ship hovering overhead . They 
have bomb racks which they constantly fill 
with bombs. Your object is to move from 
side to side on the ground and zap the 
bombs in the bomb racks or as they fall. 

CID IQ Cl I DODD DCC=! 

~ 2 3 2 ~ ~ 3 3 3 ~ 

As the game progresses. the aliens fill 
up their bomb racks more quickly and the 
bombs fa ll faster. You lose after ten bombs 
have hit the area which you are defending . 

Mad Bomber can be played by one player 
solo or by two players as a team or as 
opponents. Two skill levels. 

Order Today 

Blister Ball and Mad Bomber are available 
together for $29.95 on disk (DOS 3.2) only 
and requ ire a 48K Apple with paddle 
controls. (We recommend using the Super 
Padd les from Peripherals Plus) . 

To order send $29.95 plus S2.00 shipping 
and handling to the address below. Credit 
card customers should include card number 
and expiration date of Visa. MasterCard or 
American Express card . Cred it card orders 
may also be called 1n to our toll-free number 
in the cont inental U.S. 

If you also wish to order a set of Super 
Paddles from our Peripherals Plus subsidiary. 
the cost is just S39.95. The paddles are 
backed by a 90-day limi ted warranty from 
the manufacturer as well as Peripherals 
Pl us' moneyback guarantee of satisfac
tion . 

Blister Ball and Mad Bomber are colorful . 
challenging . fast and noisy. They are tht: 
games of the year from Sensational Soft
ware . 

GPaatlva 

computlnf1 


Attn : Hope 

39 E. Hanover Avenue 

Morris Pla ins, NJ 07950 

Toll-free 800~3Hl112 


In NJ 201 -540-0445 
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pecific program that I use a lot: m y ssembleL 
And the example has had a few unnecessary bells 
and whistles added to it to enhanc its convenience 
to me; you may want to leave these off for you r 
application. Instead of d escribing th program in 
the usual wa y, with a lot of REM Lat me nts , I 
imend to do a far more thorough job of expla ining 
it in th e following text. So he re' m y Loader pro
gram , and th e expla inations come after it. 

10 REM APPLESOIT LOADER FOR 
20 REM THE S-C ASSEMBLER 
30 
40 HOME: VTAB 12: HTAB 8: PRINT 

"LOADING THE S-C ASSEMBLER" 
50 PRINT :X = POS(O) 
60 Y$ = " 1000.24FFR D823G" 
70 FOR I= l TO LEN(Y$): POKE 511 +I, ASC 

(MID$ (Y$,I,l) )) + 128: NEXT 
80 POKE 72,0: CALL- 144 
90 T=POS (0): IFT>X+ 1THEN200 

100 POKE 214,85 
110 PRINT CHR$ (7);"LOAD SUCCESSFUL

STOP TAPE" : PRINT 
120 FOR PAUSE =OTO 2000: NEXT 
130 CALL 4096: END 
199 REM LOADING-ERROR EXIT 
200 PRINT CHR$ (7); CHR$ (7); CHR$ (7); 

" *** LOADING ERROR ***": PRINT 
210 END 

Here is th e ex planation . 
Lines 10-30 ju t te ll what th e program is foi-. 
Line 40 i one of m y "be ll -and-whistles.' It 

isn't necessary for proper o pentti o n o r th e progra m , 
but I find it o mforting. It clispl ar am s age o n 
th e sere n l ' lling me wh a t is going on , a nd ke ps 
the message th e re for me to look at whil e th e Lape 
is being 1·ead. ome of these IL prog1·ams take a 
L-0- -G time to load , a nd yo u some tim es begin ro 
\\"Ond e r if th computer is till cloin an ythin g. 

Line 50 i . a lso nOL tri Ll y nee s 'rr . but it i . 
ve r use ful. It i pa rt o f an e rror d etecti o n sc he rn c 
to keep me from trying to run the prog ram if it 
didn 't load in co1Tectl y. The Apple kee ps a running 
tall y of a h 'c ksum during th e load proce s, and 
will g ive a n 'E RR '' me sage if it fa il: to agrc with 
th e va lu that acco m panie th e program o n the 
tape (thereby indicating tha t so methin g has gone 
wrong in th e loadin g), but, o th e r than this message. 
th e pple docsn'L se t a n y e rror fb 14s th a t ca n be 
read by a prog ram. So h r , be fo re w eY n b ~in 
to load th e ta pe, w · record , in va ri a ble X, th e 
horizontal position of the curso r . T his will be used 
in line 90 (be low) to d e te rmine if a loading e rror 
ha tak n place. 

Lines 60-80 are th e hea rt o f the loadeL They 
constitute a ·l ver sche me b · ,,•hich a n Appl ·:oft 
progra m ca n , in effect. fool th e compute r into 
be lieving that yo u haYe Lyp cl in th e li ne: 

(Begin Addrcss).(End Addrcss)R 

by way of" Lhc Mo nitor! It was i_1wc 111 ' cl by S. ~-1. 
La m . In lin 60 , th irin g variable Y$ con ta 111 . a 
equence o f lite ra l fonitor command . ju:t as yo u 

would have typed th m in by " a o f th k board. 
The fir t pa rt is th e instrucLion Lo Load th e ML 
progra m starting at address$ I000 a nd end ing al 

address $24FF (the "dollar sign" signifies a hex
adecimal number , in 6502 nota tion) . There fo ll ows 
an obligato r space , to separat this Monito r com
mand from th nex t one. T he econd a nd la t 
command o n this line is ' D 23G", ' hich te lls th e 
Monitor to execute a n Applesoft sub routine loca ted 
at $082 3. Thi pa rticular subroutine happe ns to 
be th e so-ca lled " running r turn " to Appl soft, 
after which the o mpute r will begin to execute 
whicheve r prope r pplesoft command it 
e ncoun te rs next. 

You 'll not.i ce, howeve r , that so far this Monitor 
comma nd line i Lill res ident in a strin rr rnr ia l 1 ; 
how d o w get the Monitor to see it and execute it ? 
Well , line 70 pokes Lhis sLrin g, o ne byte at a Lim e, 
into me mory ta rting at location 5 12 (in d ecimal). 
But 5 12 i equi a lcnt to 0200, th ·ta rt of th e 
Appl 's ke board input buff r whe re it goe Lo 
find ever y n w line afte r)' u have typ cl it in. So 
the e ffect or line 70 is to p lace th e pseudo-input 
line d e fin ed in line 60 into th e input buffer. Those 
who a re particu la d obse rvant ma y be wo nde1·in g 
about th e reason for add in g 128 LO th value pro
duced by th e ·c command , be fore POK Eing it 
into th e buffe r . T hi s is due Lo a littl e kn own inco m
patibilit)' be tween Appleso ft and the l\fonitor in 
the wa th y in te rpre t SC I I ha rac te r cod e . 

u-a nge l noug h. a lthough Applcsol"L u e "tru · 
C ll ," in which th e hi g hc ·1 bit (bit 7) uf eac h byte 

is off (i. e., = 0) , th e Mo niw1· uses a different ve rsion 
of ASCII in which bit 7 o f each byte has to be on 
(i.e., = I ). The addition of 128 (decima l) turns thi s 
bi t from o il LO 0 1i. 

o• line 80 ge ts th fo nitor to loo k into th e 
ke boa rd buffer a nd execute wha t ver comma nds 
it find s the re. The POKE of 0 into location 72 i 
just a preca ution to make sure that no stra nge 
va lues have gou e n into the loca tion whi ch will he 
stored in the Pro · ssor Latus Registe r whe n th 
1lonito r ca ll i · executed. T hose o f" you who know 

so me thin g abou t th e o pe ra tio n of the 6502 fi cro
processor \\·ill und e1-stand wh a t thi s mean · : for th e 
JTS Lof o u it is o f" no g rea t signifi ca nce - it just 
need s to b don · to preve nt poss ibl e tro ub l . 
Fina ll y, th e ·ommand CALL- 14Aj umps lO th e 
Monitor subroutine re fe rred to a bove: the one that 
sca ns rhe input buffe r a nd executes wh ate \·e r 
command it s ·cs th ere. 

, . I ment io ned a bon :. lines Li0-80 arc th C' 
h a n o f"th c t chniquebe in r discussed inthi a rticle . 
Bul l want Lo m pha ize that 1 he procecl ure o u ti i nccl 
in the pas t fc ,,. pa ragraph is r·xlri•1111•/_y po \\·e rf"ul 
a nd quit e ge n C' ral. By usin g- i1. )"O ll ca n make the 
Apple xc UIC all . CO lll lllctllds \\"hich G ill be i11pt1l 
by way o r th e 1lo nit or. such as mo,·ing ra 11 gcs of" 
me mo ry a rou ncl , sto rin g machi nc lan g ua ge pro
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gram wh rev r yo u ,,-i h , or a n y of th e othe r 
things di ·cu s cl on pages 39-60 of the A/Jp/e II 
Reference Ma 1run /. But yo u can do a ll thi s from 
with in a runn ing ppleso ft program, ""ithout ever 
stoppi ng LO e nter th e fo nitor o r typing in a n y 
comma nds at th e ke) boa rd . To tho e with a fe rtil e 
imagina tion , th pos ibilitics inh e re m in su ·h a 
ca pabilit a re e normou - e nough to fill se e.-a l 
articles as lo ng a this one. You can have some fun 
thinkin g up so me id as o f yo ur own . 

M a n whilc, le t's ge t bac k to th e subje t a t 
hand. After executin g line 80, th e compul r sho uld 
have load ed the ML progra m fro m ta pe in to th e 
specified lo a ti o n in me mo1·y. Line 90 ch ecks th e 
horizo nta l pO'itio n o f th e curso r a fte r the load h as 
been co m p l t cl. Ir th loadin g fa iled , th e o mpute 1· 
will have p1·intecl out th e me ·age "ERR'', and ·o 
th e cu1·sor will be three s pace farther to the ri g ht 
of wh re it wa · bef re the load ing process began. 
In this ca e, lin e 90 ca uses a jump Lo line 200, th e 
errnr xiL 1-1 r th 'be ll ' i beep d thri ·e (th s 
C HR..(7)) to wake me up, a n approp ri at m sage 
is print cl on th · T en , a nd the program ncls , Lo 
let m e rewind the ca tte and try again . 

But thi ·· doc n't happen ve ry ofte n - the 
Ap pl cass tl · rs t m has been ve ry reliable fo r 
m e. o, u · uall) ', upon comple tin g the tape load, the 
progra m go s LO line 100. T his is a n o ther ver 
importan t lin e • ho e sig nifica nce, howeve r , ca nnot 
be eas il y xpla in ecl al thi s po illl in the di s ·ussio11 . 
Le t u s put o ff the exp lanatio n of lin I 00 unti l we 
have finished looking at t h r mainder of th 
program. Th · re's not much left to say. Line I I() 
lets m e kn ow. with a "beep ' a nd am ssage , Lh at 
th loading proces · ha· been ucce sfully comple ted 
a nd rem inds me to turn off the tape recorder. Line 
120 ca us · · a d ·la · or abou Lthree or four . econels 
to g ive m e time to ·ee and act o n that message , 
beca us line 130 cause the prngram to begin 
execuLin g. 

This 111a)· need a bit or comment. A lthough it 
is rH.:cessary. in pplesort . t< R \!Lo :tan a pro
g ram after load in g it, I think that most or th. time 
th e user \\'Ou lei be just a ha pp)' LO haYe the program 
I eg in runnin g as soo n as th e load \\'as comple ted. ii' 
on ly /\pplcsof'l had such a ''LOA D-A ND-GO'' 
command . Ce rtainl y in th e prese nt exa 111plc, sin ce 
I know th a t t he e ntry address LO initialize 111 )' As 
semble r i a t $ 1000 (d ecim al 4096), I prefe r to 
ha ve th e load ..- prog1·a m do this for m e b 1 d o ing ;1 
"CALI . <!() ~)( )". \'ou Gill "Load-and-Co" \'o ur <)\1'11 

IL I rograms in the sa me \\'a)' by putting an equi 
va le nt C: LL w the cntn· address in \'our ,. rs io11 
of this loade r. · · 

I-1 0 1,· , . ·r. ir >·ou insi ton reta inin g th e t\1·0-stcp 
process. and \\'; till to be ab le to Stan your program 
b · L)'ping RL :-\in t he regu lar .-\pplesort 111a 11 n ..-. 
th prcwra m c;111 ca ii~- be m odified LO do thi in 
stead . Just rep lace line 130 with th e fo ll owing: 

130 DEL 10,130: END 

140 CALL 4096: END 


1 h e new line 130 causes th e " hole from part of 
th e loader to self-destruct (in m e m o r y o nl )' of 
·ourse, not on you r cassette). I ;wing o nl y line 1-1-0 

a · th e firs t a tive comma nd . m' t )'p in g R 
e xecutes just thi o ne re m a ining fin - , m ak ing yo u1· 
ML progra m stan running ar its e ntry address. 

This has been a rathe r ex haus ti ve descr iption 
of a ho rt Applesoft program , but ·inc it ·o m a in 
seve ra l l ·ch11iqu es which 111 '-l)' be new a nd un 
f'a miliar LO ma n y read e rs a nd since th ese tt:c hniqt1 es 
seem Lo me Lo be of great use fuln ss . I thou g ht it 
worth whil e to expla in thoroughly. 

One Of Applesoft's Least-Known Features 
But we' r n o l quite cl o ne xp laining ct. T h re i · 
o ne more technique which is r 4uire I to make th e 
loade r pe 1·form properly. And thi . is pe rh a ps th 
most my ·t ri o u s a nd leas t-know n of a ll the r ·a ture: 
of ppl ~ · oft , 0 eve n O ll1 C of ' OU cm i-pros might 
be •tbl c to I 'cH n ·omething n "'rrom tltc next f'e\\ ' 
paragraphs. 

As things now stand the loade1· prog ram and 
our fL p rogram have no t yet been join ' d tog - t h e r 

o n tap . o th at th e former can h e lp )'OU to load in 
th e lau r . Yo u will r call that, b [ore l started 
d esc ribin g th e loader prog ra m , l lcrt you wiL1 1 yo ur 

IL program a lread y in m e mory. ow you should 
a lso ha ve typ ed in a customized ve rsion or t he 
loade r I rogram , with th e I eginning a n I cnd in r 

add resses in st rin g Y$ r p lac cl by th e ' "tlues <tp
propriate to ro ur 1IL program and your ' IHr)' 
add ress (i 11 d ecimal) rep lac i11 g m y "..J 0%" in Ii ne 
130 (or 140 ir you ch ose Lo go that route). (B , tht: 
way. I hope that your IL program didn't occ ttp)· 
a n · of' th · 111 1110r)· paces now ·ontai 11i 11 g the 
load er (!'rom s;o 00 to $09 2 in Ill )' ·ase ), s ince I 
forgot to wa rn yo u a bout this unfortun a te ,,·ar lo 
clobber th e \d1ole th in g. ) urnin g that al l is st ill 
we ll. yo u no"· \\·ant to put both th e loade r and the 

I L. prog1«1111 on to tape , " ·ith th e loader lirst, of' 
«>ursc: . But, be fore yo u h :i. . te n to L)'µt: Sr\ \'L to put 
th e App lesoft load e r progra111 o n tape. 11 · ~1 itjust a 
little longer whil e I expla in th e las t scc rer. 

The s cret is this : /)('./im· o u SA VF th l' loade r , 
t 'Pl' in th e fo llowing. pplesu l't comn1 ;111d i11 l111 
111 ecliat ·!\l od e (LO be e xec uted f'ro111 th e kq·board) : 

POKE 82, 128 

T hi s see min g ly innocuou comman d is t li e kc · to 
m a kin g th e loadn beha ,·e li ke a n EX FC: filc 
doing itsjob witho ut hum;111 inten· ·11tirn 1. Ir repre
se nt : <I ll a lmost Lota lh· u11 docu 1n t: nt c:d k;1111r . or 
A pplesoft a nd \\'Orks.like thi ·:any . pplcsol't pro
g r;1m " ·hi ch is SA \ ' Ed LO tape al'le r thi s POKE ha: 
first b n xecut ecl " ·ill A CTO-RLI . ' as soo11 as it 
has bt: ·n LO Deel~ Tha t is, irrm 1 rcll' i11d t he 
SA \ Eel tape a nd type LO, D . . \ p1 le. oft 11·ill not 
0 111~ · load in the prog ra m. bu t ll'ill a lso i mmed i a t e ! ~ · 
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~~~~~~llJ;,o~~ ONEOFTHEWORLD'SLARGESTINVENTORIES ~~~~~~~~~ 

='" "'"'~~~-~~1~!;i~.~ ~~:.:::~~~~~:~~-~~"~J~~i\~ ...... ~ 

Pirale s Advenlurc (Cass 1 S19 95 no.. $16.74 Midway Campaign (Cass ) S15 00 no,. $12.77 Galaxy Invasion (cass ) . $15.95 now S 1:I.Sa 
 .J 

~r..11 Mission Impossible (cass I S19 95 no,. $16. 74 No Allanl1c Convoy Raider (cass) 515 no• $12. 77 Allack Force (cass.) .........515.95 no• $13.Sa ~ 

Voodoo Casile (cass) S19 95 no• $ H.74 Nukewa1 (cass) S15 00 no• $12.77 Cosmic F1gh1er (cass.)
• .$15.95 no• $13.S• 
TheCounl(cass) 51995no.. $H.74 Confhcl2500(cass.) S1500no• $12.77 MeleorMiss1onll(cass.) .....S15.95no• $13.sa ~ 


~ S1range Odyssey (cass ) S19 95 no• $ H . 74 Plane! Miners (Cass ) 515 00 no• $12.77 .,
~ Mys1ery Fun House (cass) $19 95 no• $16.7C Compuler Acquire (cass) 520 00 no• $16.97 ~ 


~ 
Pyramid of Doom (cass) 519.95 no• $H.74 Lords of Karma (Cass) 520 00 no• $H.97 BRODERBUND SOFTWARE 

Ghosl Town (cass) 519 95 now $H.74 Galactic Tri logy (disk) ...... .539.95 no• $33.98 

Savage Island I (cass) S19 95 now $ H.7C Galac1ic Empire (cass.) .$14 95 no• $12.M ~ 


~ 
Savage Island 11(cass) $19 95 now $H.7C AUTOMATED SIMULATIONS Galacllc Trader (cass.) . $14.95 now $12.M ~ 


~ Angle Worms/Crolon Div (cass) $9 95 now $a.SC lntroduclory 3·Pack (disk) 549 95 no.. $39.97 Galactic Revolu11on (cass.) . . $14.95 now $12.M • 

Deflection (cass) 9 95 now $a.SC (Rescue. Morloc s, and Da1es1ones) Tawala's Las! Aedoubl (cass.) $19.95 now $16.98 ~
I':. Mountain Shoo! (cass ) 59 95 now $a.SC Rescue al Rigel (Cass ) 529 95 now $2SA7 ~
r• 
 Sunday Goll (cass ) 9 95 now $a.SC Temple of Apsha1 (cass) 539.95 now $33.97 

Galactic Empire (cass) 519 95 now $16.74 Hellfire Warrior (cass l 539.95 no• $ 3 :1.97 DATASOFT 
 I 


~ Star Trek 3 5 (cass) 519.95 now $H. 74 Starlleet Orion (cass ) .524.95 no• $21.27 Iago (disk) .... . . . ............524.95 now $21. 18 

Lunar Lande, (Cass ) 519 95 now $ 16.74 Invasion Onon (Cass.) 524.95 now $21.27 Foo1ball Classics (disk) 524 95 now $21 ... 


Morioc·s Tower (cass) 519 95 no• $16.97 · · · · · · · ~ 
D f A $ Arcade·BO (disk) .. .. 524.95 now $21. 18 


~ ARTSCt alesloneso yn(cass ) 519.95 now H.97 tago(cass.) ... .. . ....519.95 now $16.98 

Poker Sohlaire (cass ) 514 95 now $11.74 Foolball Classics (cass) . . ..$19.95 now $16.98 

Gomoku (cass ) 519.95 no• $H.M PERSONAL SOFTWARE Arcade·BO (cass.) . . .5 t9.95 now $16.98 ~ 

Revers1 (cass I 519.95 now $H.M S i~mon (COLOR) (cass.) .. . .529 95 now $2S.38


I( 5299 $ V1s1Calc(d1sk) Sl9995no.. $167.77h Bo~ CYP er w cass) . 5no• 1SA4 CheckerKing(cass) 51995 "°,. $H.9J S CS(COLOR)(cass.) ......S29.95now $2S.38 .J 
~ AUTOMATED SIMULATIONS Gammon Gambler (cass.) 519 95 no.. $16.97 ~ 


Rescue al Rigel (cass.) 529.95 no• $15.44 M1cr0Chess (cass ) . 519.95 "°'" $ 16.97 

Star Warrior (cass) . 539.95 now $33.M Bridge Partner (cass) 519.95 no• $16.97 ACORN SOFTWARE 
 r 
Invasion Orion (cass.) . 524.95 no.. $11.1" Time Trek (cass.) .$19 95 no• $ 16.97 Invaders From Space (disk) . 520 95 now $17.78 ., 

Datestones ol Ayn (cass) 519 95 now $H.M Duel·N·Dro1ds (disk) . . ...520.95 no• $17.78 
~ .J 


~ 
Pinball (disk) . . . . .$20.95 now $17.H 

r..11 AVALON HILL GAME COMPANY UNITED SOFTWARE OF AMERICA Pigskin (disk) . . . . $20.95 no• $17.H ~ 
Empire of 1he Overm1nd (disk) 535.00 now $29.74 KRAM (disk) . , . . . 599.95 now $M.97 Quad (disk)• . . . . . .$20.95 now $17.78 
Conlhc12500(cass.) ...... 515.00 now $12.74 SuperKRAM(d1sk) . . ...$175.00now $1ca.77 Basketball(disk) ..... ., . .$20.95now $17.78 ~ 

~ Empire of the Overmind (cass.) 535.00 now $29.M Request(disk) . . .. ... $225.00 now $ 191.27 Gammon Challenger(disk) ...$20.95 now $17.78 .,~ Tanktics (cass.) .... D. A.T.A..S·O· .FT.524.00 now $20.44 Thinker (disk) . . . .......... . ..5495.00 now $C20. 77 Everest Explorer (disk) .. . .....$20.95 now $17.78 
Space Intruders (cass.) ..... . .$19.95 now $ 16.97 Superscript (disk) . ...... .. . . ..$29.95 no• $2S.38 ,;.j 

A M L (d k) S $ All MICRO·ED .. .. . . . . . . .. . . . .. . .1K Off List System Savers (cass.) ... .. ....$14.95 now $12.M1 


~ 
AtariCharacterGenerator(d1sk) $19.95no• $16.M Duel·N·Droids(cass.) .... $14.95no• $12.M ~ 


~ Text Wizard (disk) . . . . $99.95 now $8C.44 Pinball (cass.) . . ...•.. . ... . ..$14.95 no.. $12.M a 

Atari Character Gen (cass.) .. 515.95 now $13.SC p gsk n1 1 (cass) $14 95 $12.M • 


~ Le Stick 539.95 now $33.M YISICALC 0 uad (cass.) . . :::::.: .• : : . : :s14 :95 :: $12.M I
r• ON-LINE SYSTEMS Basketball (cass.) ..........$14.95 now $12.M ~ 

HI-AES Adv 112. W1z& Special for Pet, Atari & Apple GammonChallenger (cass.) ....514.95 now $12.M I 


~ Princess (disk) . . 532.95 now $27.M Everest Explorer(cass.) . • . ..$14.95 no• $12.M

Regular $200.00 List All Adventure lnterna11ona1 ... . .15% Off List 


PERSONAL SOFTWARE All Automated S1mulat1ons ..15% Off List 


~ tan a11ng ISi IS . . . . . . . 24.95 no• 11.2• All Microcomputer Workshops " . . 1S% Off List Invaders From Space (cass ) . .$14.95 no• $ 12.M 
1I 


.J 
~ V1s1calc(d1sk) .S199.95now $1......... $149.00 All AvalonHill 15%0tfLlst ~ 


Checker King (cass) 519.95 now $H.M All Hayden . 15% Off List
lW M1cr0Chess (cass) 519 95 now $H.M All Microsoft .. 15% Off List I 

~ UNITED SOFTWARE OF AMERICA • 

p;,;j Survival /Adventure (disk) .524 95 no• $21.1" 
 A I .Jri pp e3·D Supergraph1cs (disk) . . .539.95 no• $33.M ~ 

:sE · ~5 nowll 3·D Supergraph1 (::s: ~~M;~~:· $33.M I 

~ M1nd·Bogglers I (disk) . 519 95 no• $H.M I 

~ M1nd·Bogglers I (cass) . $15 95 now $13.SC ~
r• VersaWriler Graphics Table! 5300.00 now $25".44 


Hidden Words . $17 50 now $15.44 Gorgon . 539.95 now $33.ff VersaCalc . .. .$100.00 now SM.ff ~ 
~ Spal1al Relations . 517.50 now $15.44 Word Siar . 5375.00 no.. $289.00 Hebrew . . . .. ...$60 00 now $SO.ff ., 

Word·Scramble . S15 00 no• $13.SC Mail Merge . . . .. . . . $125.00 no• $ 106. 19 All Serend1p1ty ............ .. .1S% Off List ~ 

Preschool Fun . . . . . 515.00 no• $13.SC Super Sort . . . . . 5200.00 now $ H9.ff Sneakers . . . . . . . . . . ..... . ....... . .. 15% Off List ~ 

Fastgammon (cass) 519 95 no• $H.M VisiCalc3.3 .. . . . $200.00 no• $149.00 All Sybex Courses . .. . ........... . ..15% Off List
~ Assembler (cass) . 524 95 now $21. 14 Wurst of Huntington Computing • ..... .. ...$ 19.ff Win at the Races . . . . .. . .. . .539.95 now $33.ff ~
lW 6502g1sassembler(cass) 51 1 95now S10.1c N1bbleExpress . 512.95now $11 .ff Disk Prep .. . .. .. .. .$25.00 now $21 . H ~ 


~ 6502 1sassembler (disk) S14 95 now $ 12.M Soft Porn Advenluro 529 95 now $25.39 PLE Chip .. .. .. . .. . ....560.00 now $SO.ff • 

Tank Trap (Cass) S11 95 now $ 10. 14 Time Lord , . , . , . $29.95 now $25 .39 We maintain a huge inventory ol Apple software and ~ 

Tank Trap (disk) . . 5 14 95 now $12.M French Hangman . , .....529.95 now $25.39 hardware. Call us toll free (outside Calif.) lor the ~ 

Tari Trek (cass ) S11 95 now $ 10. 14 Ahc1a·Sp. bilingual reader 529.95 now $25.39 latest programs. We also stock a large supply of 


~ 

~ I
OS For1h (disk) $79 95 no• $67.M H&H Stock Trader . 5190.00 no• $161A9 computer books. Visit us In person at our new 3300lW Starbase Hyperion (disk) . . 522 95 no• $19.44 Grow (CIA) 535.00 no• $31A9 square loot store at 1945 South Dairy in Corcoran , ~ 

~ NameThatSong (cass) 5t495no.. $12.M SpelhngBee 15% 0tfLlst Cal il. • 


~ Call Toll-Free 800·344·411 I (Outside California) ~ 
~ HUNTINGTON COMPUTING SUPER DISCOUNTS VI~ ." .,,.._. 1: , ""c · ~ ,, 115;. 1~c "cdrc ~ 


lW Pos10ff1ceBox 1235 = •"''' '' ' ~'d ' C." " ' · Cd • ~1~d ·~\·C" " ~ 

~ Corcoran California 93212 I · · · · ·•· 1· . ' " 52 ~L 'o r ~<>~ :" r• ai 

r• 
 1


'
0I':. OrderbyPhoneB00-344-4111 .C1ppk:f SOFTWARE .. ",.:. '.:'~ ~~;','. : ':· . : · " ·:. ~~~~,, ' "'' I 


In California (209) 992-5411 


~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 




62 COMPUTE! Seplember. 1981. Issue 16 

begin running it wil li o11/ waiti11gjoryo 11 l o tyjJ1' RUN. 
o App lesol't doc ·, a her a ll , ha 'a n .-\ L TO-R N 

command ; yo u just h av to kn ow he\\' Lo get at it. 
Now the bac kgrn u nd f'or making th e Tape

Exec loade r i- -o mplete. Do the PO l\. E. the n ,-\ \ T. 
the loade r program. th n · me r th i\ lonitor a nd 

A VE yo ur i\ IL prog1·a111 by typin g: 

(Begin Address).(End Addre s)W 


in th e usual \\'<t )'. (l n th case of' my ss ·111ble r, for 
example, l u . ecl 1000.2-IFFW LO 'AV[ it.) No\\' Lrr 
it ou t. Re wind the Lape , a 11d type LO. Din Lh e 
good o ld Applesof"L wa " The load er \\'ill be loaded 
a nd \\·ill immediate !)' be(J'i n lO run by it. e lf, ca using 
your ML program lo be load ed loo . in accord a nce 
with th e ins truction placed in its\'$ s tring b)' you . 
From now o n , it will be as cas 10 load Lliis l'v!L 
p rog ram as a n y \pplcsuf'L p rogra m . 

There is jusL o n e potentia l problc.:111 with a ll 
this, but I have taken car' of' it by th · as-ye t
unexp la ined POK E in lin e I()() of' 1h c load · r. You 
see, Lh m a ,·ic wo rd s '' PO KE 8~, I ~8" which yo u 
in vok d befo re A VE in g l h e loader ·onsLiLLILe a 
much m o re powerful spe ll Ll1an I ha\ 'C )'e l indicated. 
T hey d o more than j ust cause an r\ pp lesu f'L program 
(in thi case, th e load ' r ) Lo ,\u tu- Run . T hev a lso 
co mplet 1 luck u p ppl ·sof'L so ·ou ca n't ~ 1 se iL 
,·e 1· much. It ,,·ill a llow yo u l<> R :'\the program 
in m emory. but an · ot he r , ·a lid o r im·;did Applesof'L 
comma nd \\'ill be iu·nor cl. \'ou ,,·on 't be a ble Lo 
LI ST, S \'E , a lte r. or do an~· thi11g els· lo the pro
g ra m as lung a the c ll·c ts of' that POKE r 111ain 
ac ti ve. This i. a vcr)' pow Tf'ul 111ag i · you have 
in vo ked h e re, but it would take us too f'ar af'ic ld 
from the main top ic Lo exp la in all iL: ram ifi cation · 
now. 

Fonunatel ' , li owc \·l'I', ii is 1101 hard to u nd o 
the e flccls of LhaL ma g ic r·rnrn \\'ithin rh · load ' r 
progra m itse lf" (a ll hou g h qui Le dif'fi cult , and so 111e
times imposs ible, LO und o it fro m outside a runnin g 
progra m !) Lin e JOO is Lh c required a ntid o te. It 
leaves cvc r y1hi11 g jus1 as you arl' ~ 1< T us10111 cd lo 
havin g it in an App lcsof't c 11,·irnn111 ·11t. © 

({;n 11li11111•rf i11 111' \ '/ i .,,\111'.) 

So'- your .... ~ buy 100'- owf..,., 
~ ()yMn dlokdtes. All onion ~ 
1rom •oc:k. wlthlrl 24 ~ Call toD FREE 
(800) :us-4137 lo< prica and lnlorm11tlon. 
VIiia and Maot.er C&rd accepled. All ordr:n 
_,, po9tagr p.id. 

PACIFIC 
EXCHANGES 
l Oil Foo1h1ll Bl' d 

n Lui Obispo CA 
9.!40 l (In Cal call 
(8 0'i) 54.l · I ll.17 ) 

SEPTEMBER IS 
''TAKE CARE OF 

BUSINESS'' 
MONTH 

VISICALC 
Take any problem you would normally 

work out on paper in rows and columns, use 
VISICALC and see why it is probably the 
single most valuable program yet developed 
for personal and professional use. 
VISICALC, the electronic worksheet that 
performs arithmetic calculations INSTANT
LY. 

Regular Price: $199.95 
September Special: $174.95 
Cat No. 2718 Apple II/II+ , 32K disk 
Cat No. 2808 Atari 800, 32K, disk 

The Home Money Minder 
Been looking for an easy to use home 

management tool? This program includes: 
checkbook balance, budget analysis , income 
and expenditures with graph comparisons 
and more. 
Regular Price: $34.95 September Special: 
$29.95 

Cat No. 2938 Apple II+ , Applsft, 48K disk 

How To Order 

Prices include UPS ground shipping & handl· 
ing (USA only). Pay by check, M.O., Visa, 
MIC or C.O.D. ($1.40 ADDL) Mention this 
AD to qualify for special prices. Offer ex· 
pires 10/1/81. 

ELEC~DNICS 


19511 Business Center Dr., Dept. G9 
Northridge, CA 91324 

(800) 423-5387 (Outside Calif.) 

(213) 886-9200 (In Calif.) 

Send for our FREE catalogue Today! 
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Text 
Composition 
On The 
Apple II Plus 

R Hia . Jo hn Rus e b urg a 1d 

S e 'a n De m1g 

S Ca h nnes. 01\ T 

Tcxt co111pos iti o 11 on th· A p1 l - II Plus pr s nts 
l\\'O problems, interfacing LO so m e So rt of printer 
and distingui.-hing between upper and lowe r ca.-e 
on both CRT and printer output. The first of' these 
is rcacl il )' sol\'ccl b)' the App le I I Rel'en:nc · manual: 
We arc plc:.:as ·cl to report that th c ircu it giw:11 as 
Figure 1 rn1 p . 11 8 requires no modification for 
interfacing a Dec\\'ritcr I I to the Apple I I Plus. 
The oft \1·are (TT\' ORI lR. p . 11 9). doc · require 
;i small chan ,rc: cl lct in g th e text \1·inclm1· \1·id1h 
se ttin g Lo 7'2 (r -•placing th' code in $:3 78-.'' 37B \\'ith 

10P's). This avoids th e system cras h that results 
\\'hen control i l . turned Lo the CRT with a text 
\\'inclow g reater th a n -l-0. Furthe rmore. tex t window 
sell in g is more fl ·xibl \\'hen incorpor~tlc I in th· 
B \ S IC ca llin g routin ' . 

Upper 1·s. lowe r ca ·c \\'ith the standa rd Apple 
ke yboard is trickier. The shif't key i live on!~· !'or 
cl ual fu ncLion kc ·s .-uch as ((1/ p and !\. The C: R L 
key is also dual purpose: e.g .. ii' C:TRl. ;\I 11'l'rl' to 
be interpreted as ca p i\I. 1 here \1·<ntlcl b(,' 11 0 una111 
b iguous signal l'or ca rriage r ·turn. Fort u11atcl )'. th(,' 
ESC key G lll be made lo suit the pu rpose af'ler a bit 
ol' fooling arou nd to sec ho11· it affects code rcn..· i1·ccl 
at the kcy lJOard inport ($COOO). 

Progr~1111 s I and '2 are short E ·c dc1110 rnutincs. 
ESC:Ol 10 I shows th e t ra11sient nature of' the ESC: 
e ffec t. ( K c~· ESC: thc11 bcf'orc all I() '.2.Ts arc printed . 
kc~ · a le tt er.) ESC:DE\102 is a little more ;unusing. 
The FSC:. (C: l I R .~ (~7)). is ca ptured in an ;1pparcnt ly 
i1ili11itc loop . SubscqllL'llt keying or a letter. holl' 
l' \'l'l', breaks I he loop ;11 1d rcsulLs in a print ol · /wth 
"L' PPF..RC: ,\ SE .. ;111d "LO\\'ERC:\ SE." as ir both or 
the l\1'<) 111utu ; tll~ · cxclusi1·c IF clauses \\'l't"l' being 
f'ollo11'Ccl. (Of' co urse. th c1 arc . hut 1101 as it 
i11nncdiat ·h· ;1ppcars. \\'L'. k«t\'l' it to the rc;1dcr to 
ligu re out th e logical p ; 1 radox.) 

Progra111 :~g i ves a simple lexl compos ition 
routine. employing both DEC:\\'RITER (o ur name 
l'or the mndili ·cl TTY dri\'lT) ~mcl ESC: l'or upplT 
c1se lctt TS. The 111ai11 prngTani. sta r1i11 g ;11 line 
·100. augn1c111s t li e rn11ti1 1t• ol' Prngra111 '2 hy ·a p
turing the LSC'ccl .-\ SC: l l rnclc and Lh 11 resetting 

th e ke 'board :trobe. (Re etting lhe trob fir ·t cl ~ 
E C's th valu .) To l'acilitatc co rr ·tion , the L ' XL 

is echoed to th - :RT, wi th I · ft a1...-011· ( - ) a c tivated 
for erasure, and is sent to the printer uni ' aft r a 
<C R > (encl of line). 

Training o nese lf' LO use ESC for uppe r G lS , 

ralhcr than shil't 111rns out not Lo be a · clifTi ·ult as it 
111 igh l see111, as long as u ppcr case leuer · a r · cl is t in
g uish ecl on the CRT in so m e way. We have tak n 
the route of ·e uing uppe r case to FLASH via th e 
code in th e subroutin at 200. 

The single chara ·1 l . FL ·1-1 r quir s a POK!:: 
al the appropria te ·creen m e mory add re ·s. hil 
th e base vertical acid re. scan b worked out f'rom 
th e ve nical CLll"'or position (PEEK(37)) a nd a ba e 

a lgoryt h 111, il turns ou L that the base add r ·s for 
TEXT/LORE g raphi ·s i · eas il y obtained b 
PEEK(40) + 25l)* PEEh. (-11 ). \cldin g PEEK(36) 
(ho1-izonta l) to this giv s the cursor position. 

Obviously Program 3 is not a text ed itor or 
eve n a proper f'ronl e ncl for o n e. IL does, however, 
o lvc what W hav · f' ·It LO b ~ th m <uo1· prob! ms 

those involvin g th S}'S L·111. The rest is s impl a 
mauer of c reatil'e 8 \ IC. 

-APPLE PASCAl:M 
A HANDS-ON APPROACH 

Gives you everything you need 
to use the 


most powerful 

language 


your computer 

can have. 


User-tested, step-by-step, 
A·to·Z approach features ic. 

hands-on experiences in ~ 
creating. running , and ·~ 
debugging programs. ~ 
Volume is spiral-bound ... 
to lie fl at by the key 
board while i t takes you 1from basics to advanced • 
programming and gra· 
phics applications. No 
math background Is re· 
qu ired. Only $14.95. Or· 
der today- put the pow· 
er of Pascal to work for 
you. 

r---- Mail the coupon today ---, 
Ma•I to. Please send me the books checked for 15 days ' II D. LaFrenier free examination. At the end of I hat time I wi ll 
McGraw-Hill pay for the books I keep. plus local tax, postage II Book Company and handling. and return any unwanted books 
1221 Avenue of postpaid.

I the America s APPLE PASCAL (49171 ·2) $14 95 

I New York. N.Y. 10020 BASIC: A HANDS-ON ME.THOD (49 160·7), 
SAVE MONEY: $12.95 
Remit with order Name __I and we pay all ship· 
ping and handling Address --- -- I co.sis. Fu ll re turn City/Slale/Zip _ _ _ _ 

L 
p11v1leges s1111 apply. · - 

------------- 62-U444 -6681 ·3 .. 

Also ava//able 
BASIC: A Hands-On Method 

Second Ed1t1on 
Herbert D. Peckham 

Spira• ·bound. 306 pp . S 12 9S 

II 

I 

I 

- I 
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Program 1. ESCDEMOI 

10 	 GET C.U 
20 	 FOR I ; 19152 TO 19167 
30 	 PRINT PEEK <I>, I! NEXT! GOTO 10 

Program 2. ESCDEM02 

10 	 p = 19152 
20 	 GET Q$ 
30 	 IF PEEK <P> = 27 THEN 30 
35 	CH = PEn< < P > 
10 	 IF CH > 127 THEN PRINT "UPPER CASE"! 

GOTO 20 
50 IF CH < 128 THEN PRINT "LOWER CASE"! 

GOTO 20 

TOLL FREE 
Subscription 
Order Line 

800-227-1617 
In CA 800-n2-3545 


Please ask for Extension 401. 


**************** 
Bugs in your Apple? 

DDT 

Disco -Tech"s Disc Drive Timer program 

zaps disc drive problems! 
CO RA£C T 

SLOW JOO 	 f ASf 

.r; .. :'i'; •:T; ••• 1••• :r; .. :r: .. :r; 

I ..---..... G 

Analyze disc drive motor speed on a routine basis with 
an adjustab le real-time speedometer. Accurare to one
tenth of one r.p. m. oul of 300 r .p.m. 
Fine-rune disc drive motor speed yourself. All you need 
is DDT. rwo screwdrivers. a nd fi ve minutes' rime. 

Engineering Business 
Architecture U1ili1 ies$29~~"P'f 
Surveying 


Diskelle & complete manual 


Also available for TRS-80 Model I., 

To ord er o r for more informa tion, 

dISC;:;:.:all 

~ microcomputer0CI I products 
r .M. a division of 

Morton Technologies, Inc. 
600 B S1reet 


P.O . Box 11129 • Santa Ros a, CA 95406 

707 / 523-1600 


(},•J/0•11/lj/UlfW\ <lhl ln} 

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


10 	 REM SECRETARY 
20 	 DIM LNZ <200) 
30 	 D$ = CHR$ <1>: B$ = CHR$ <7>: P = 

-16381: a = -16368 
10 	 PRINT "PROGRAM FOR WRITING HARD COPY 

TO DEC II"! PRINT! INPUT "WANT 
11INSTRUCTIONS ? ; Q$! IF Q$ > = "Y" 

THEN GOSUE: 600 
50 	 INPUT "LINE LENGTH FOR DEC II ? "; LW 
60 	 IF PEEK <880) < > 169 THEN PRINT D$; 

"BLOAD DECWRITER" 
70 	 GOTO 100 
100 	 REM SBR E:ACKSPACE 
110 	 IF LL = 0 THEN RETURN 
120 	 LL = LL -1 
130 	 PRINT CHR$C8>; 
140 	 RETURN 
200 	 REM SE:R FLASH CAPS 
210 	 HZ = PEEK (36) 
220 	 PN = 256 * PEEK <41> + PEEK <40) +HZ 
230 	 POKE PN, CH - 128 
240 	 POKE 36, HZ + 1 
250 	 RETURN 
300 	 REM SE:R WRITE TO DEC II 
310 	 CALL 880 
320 	 Pot<E 33, LW 
330 	 FOR I = 1 TD LL 
310 	 PRINT CHR$C LNZ<I>>; 
350 	 NEXT 
360 	 Pf\INT 
370 	 POKE 33,10! PRt 0 
3BO 	 PRINT 
390 	F~ETURN 
100 	 REM CHARACTER INPUT 
110 	 CALL - 936 
120 	 LL = 0 
130 	UC = 0 
110 	GET as: CH = PEEK (p) 

170 	 IF CH = 8 THEN GOSUE: 100! GOTO 130 
180 	 IF PEEK <P> = 27 THEN UC = 1! GOTO 

180 
190 	 CH = PEEK <P> 
500 	 Pot(E C~, 0 
510 IF CH > 61 AND CH < 91 THEN CH = CH + 

32 
520 LL= LL + 1! IF LL LW - 8 THEN 

PRINT E:$; 
530 IF LL > LW THEN LL = LL - 1! GOSUE: 

300! LL = 1 
5 10 	 LN/.CLL) = CH 
550 	 IF UC THEN GOSUB 200! GOTO 130 
:':i60 	 PRINT as;: GOTO 110 
600 	 REM JNSTRUCTICJNS 
610 	 HOME : PRINT "TYPE NORMALLY, E:UT USE 

ESC f(EY FOR 
620 	 PFUNT "UPPER CASE LETTERS > <UPPER 

CASE ON"! PRINT "SCREEN IS SET TO 
FL ASH) II: PRINT 

630 PRINT "THE SHIFT f(E Y IS STILL. USED 
FOR UPPER"! PRINT "SYMBOLS ON DUAL 
FUNC:TICJN f(EYS" ! PFUNT 

610 PRINT "TD END PFWGRAH f(EY CTRL A" 
6:':i0 FDR J = 1 TO 3000 ! NEXT! PRINT! 

RETURN 
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Algebra String 
A Self-Altering Program 
For The Apple-II 
Winson Cope 
St. Petersburg, FL 
BA ' IC is cs ·e nLiall a n ari1 hm Lie la n g uage. It:1 

s ymbo l rnanipula1i11g e<1pabi liLy is us ·cl main l, LO 

pro\'icl co n ve ni e n ces for Lhe user , 10 prO\·icle 
insLruuions for the user. or to gi,·e headings. An 
algcbrai · ex press ion is part of Lh e program Lex t, 
and is co n sid r cl a calc ulaLion. 

There is no easy '"a · Lo operat -. on ;1 m a th e m 
aL ica l expn..:ss io n iLsclL for exam pl e, LO Lake a de
ri,·aLi ,·e. A p1·ograrn rnu sl be \\Tittcn \\'hich inpuLs a 
mathematical exp re:s ion a a strin g and yie lds 
another sLring as o utput. Apple. ort provides st rin g 
m a nipulati on co 111111 a ncl s w hic h make this poss ibl e. 
T h e ex pre ·s io n is ·till a string, ho\\T \' -r, and Lh e re 
is no easy """'>" LO deri,·e number from it. to grap h 
it. for exa mple . 

" \L.CI::BRA STR I 1(; " is a cl c 111011st ration of 
h ow a 111;1Lhe rn a 1 ica l string- e xpression ma y be 
Lra n sf'o rm ecl in Lo an ari1 lim e tic variable exp ression 
\\'hich e<111 be used br 1he progra m . Th e co ncept 
beh in d t his proara111 is Lo take a n a lgeb ra ic strin g 
e xpress ion , \' .. to xpa11d it to a standard le n gth. 
a 11cl LO poke iL back in1 0 Lh proir ran1 Lex t its lf a t 
th e prope r position. Care must be take n LO t ran: late 
ope ration symbols , u c h as+ , into th e ir token 
form. 

This program co ns id e r a fun c t ion Y of' X , 
a nd subroutine 2000 p rf'o rm s a s imple listin g o r 
an arra y Y(X) , fo r X going from I tu N. ub ro uLin e 
62100 inputs th e e x pres ·io n a s Y. , and ex p a nds to 
a le n gll1 of 50 c h a r acters, by concllle n atin g " + "s 
and a final "O". Subrouti n e 62200 takes thi s e x
pand ·cl ·x press ion and POK[ -· it i11to 111 e mor · ·o 
that it appears a t the proper place in th e program 
text, h e re , at s te p I 020, b g inning at m e mory 
locatio n Z. A rithm e ti · operators a re r e presente d in 
s trin gs as /\SC I I. hut h <l\'C token va lu s when usc:d 
for calc ulati o n . so this ~ubroutim: p e rrorms th ese 
s ubs1i1u1i ons. The ari1hm c tic e xpressi o n in the 
prog r am ,,·h ose place: i · take n by y :' . in s te p IO~O . 
must ha,·e the sa111e le n gth as Y . h e r e 50. 

S ub rout in e:()~()()() determin s 7.. This i: s impl y 
clon e h )' findin g 1h e 111 t· 111or~ · locatio11 which con
1;1i11 s ;1 ·· + ... s1 1ch 1 h a 1 Ili c n c x1 :) loc; 11 io 11 s ;ilso 
co111 ;1i11 ·· + ... The odd!'> ;ire: \'Crv s 1nall 1hat this 
\\oulcl happen a n ~ · "· h c rc else tiia11 /. . l.O and HI 
co uld Ill'() a nd 1)-IOOO. b1 11 for a partinilar prngra111 
Oll l' C lll 111;1rkcd ly 11 arrO\\' l he: ran ge or! li e sc;1rch . 

\\ ' ht ·1 1 I he o p erato r is rinish t'd l'lllni n g 
c~ prcss i o 11 s Lo c ,·:du a1c. th e progra111 " ·ill initi :il -

APPL ESCO PE 

DIGITAL STORAGE OSCILLOSCOPE 


Interface for the Apple II Computer 


: : : : : : : : . . . . . . . . 
.... ··· ········· ····· . . . . . . . . . . . . . . . . 
... : .. : ... : ... : .. : .. ~ : ... : ... : .... 

TheAPPLESCOPEsys1em combines two high speed analog 
to d1g1tal conveners and a d1g11a1 conlrol board with the high
resolu11on gra phics capabrl1 ties ol 1he Apple II compu ter 10 
create a d1g1 al storage oscilloscope. Signal !race parameters 
are entered through the keyboard 10 opera tional software 
provided 1n PRO M on the DI con 1rol board. 

• DC 10 3 .5 Mhz sample ra te wilh t 024 byle bufler memory 
• Pretri gger Viewing up lo I 0 20 Samples 
• Progra mmable Scale Selecl 
•Continuous and Single Sweep Modes 
•Sing le or Dual Channel Trace 
•Greater than or less 1han lrigger 1hreshold detection 

Price for the 1wo boa rd Applescope system rs $595 

Forfu ther1nlormat1on contac1. 	 RC ELECTRONICS INC. 
7265 Tuolumne Street 
Goleta, CA 9311 7 

Dealer Inquiries Invited 	 (805) 968-6614 

CLASS OF '82 ... BOOT UP! 

ASSISTANT PRINCIPAL - Whether you·re too small for a brg compuler 
or rl you 1us1 want to bring your administrative duties under your control. 
the 'Assistant Pr incipal.. rs just what you need It prrnts school rosters. 
allows you to input teacher grades. prepare report cards. and main1a1n 
sludenl mas ter records. You should have no more trouble with studenl 
scheduling. grade averaging or recordingof student grades For Apple II 
and Apple II Plus. two disk drives.48K Memoryand an 80 column printer
Item M-3839·11 , Price S500.00 
ROLL CALL · Lei this program keep lrackof lhat all 1mporlanl allend· 
ance dala Whether you need information on an rnd rv1duars tardy. 
absence h1slory or need to prepare a11 eodance reports for the board or 
your slate fund ing agency . lh1s complete system wrll make the task easy
work. The syslemwill creale its own data base or work off the Assistant 
Prrncrpars files. For Apple II or Apple II Pl us. lwo drsk drives. 48K 
Memory. and an 80 colum n prinler llem M-52 Prrce S250 00 
SYSTEMS ANALYST PLUS · Whether you 're a novice compuler
sludenl. teacher or principal . you will find lh1s program mosl helpful.
Even the advanced programmer should frn d these sevenlcen 1each1ng 
sessions on programmmg useful for brushing up on the language and 
commands ForApple ti or AppleII Plus with Applesolt. one disk drive. 
and 32K Memory Item M-40. Prrce $69 95. 

Call our toll free number for a 

I(800) 854-0561free catalog on profe$slonal. 
In Ca. (8001 432-7257business. accounting and 

educational programs. Ext. 802 or write: 

MONUMENT COMPUTER SERVICE 
Village Data Center 

P.O. Box 603 

Joshua Tree. Califo rn ia 92252 
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ize il ·e lf b ' fi llirw up Lh exp re io n at I020 with 
'· + " 's so il ca n be ru n aga in . 

5 ALGEBRA STRING 
10 PRINT "ENTER # OF POINTS": INPUT X 
100 L0=2000:BI=2500 
105 DIM Y (N) 
110 GOSUB 62000 
115 GOSUB 1000:GOSUB 2000 
120 PRINT "ALL DONE? (Y/N)":GET C$ 
125 IF C$="N" THEN 115 
130 Y$="++++++": GOSUB 62200 
135 END 
1000 REM LOAD ARRAY Y(X) 
1005 PRINT "ENTER ALGEBRAIC WITH 
DEPENDENT VARIABLE X":INPUT Y$ 
1010 GOSUB 62100:GOSUB 62200 
1015 FOR X=l TO N 
1020 Y(X) = + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + 
+ 0 
1025 NEXT X 
1030 RETURN 
2000 REM DISPLAY Y(X) 
2005 J=0 
2010 FOR X=l TO N 

2015 PRINT X,Y(X) :J=J+l 
2020 IF J=20 THEN PRINT:PRINT "PRESS ANY 
KEY":GET C$:J=0 
2025 NEXT X 
2030 RETURN 
62000 REM FIND Z 
62010 FOR J=0 TO 5 
62015 IF PEEK(I+J) <> 200 THEN 62030 
62020 NEXT J 
62025 Z=I: RETURN 
62030 NEXT I 
62035 PRINT "CANNOT FIND Z": END 
62100 REM STANDARD LENGTH FOR Y$ 
62105 IF LEN(Y$) <49 THEN Y$=Y$ + "+":GOTO 
62100 
62115 RETURN 
62200 REM SUBSTITUTE Y$ INTO PROGRAM TEXT 
62205 FOR I=l TO LEN(Y$) 
62210 Q= ASC(MID$(Y$,I,l)) 
62215 IF Q=43 THEN Q=200 
62220 IF Q=45 THEN Q=201 
62230 IF Q=47 THEN Q=203 
62240 IF Q=94 THEN Q=204 
62245 NEXT I 
62250 RETURN © 

A NEW standard in software QUALITY . .. 


. . . for the SERIOUS personal computer user 


These packages will turn your Apple Computer 
into a powerful financial tool previou ly acces
sible only to the largest corporations. These 
packages are so unique in the completeness and 
sophistication of both the software and the doc
umentation that they have been acclaimed by 
business professionals everywhere. Yet the soft 

ware is so friendly that it can be operated by the 
financial or computer novice. See for yourself at 
your local dealer. 

.
Howard Software Services 
r the SERIOUS Personal Computer User 

67t3 Vista det Mar I La Jolla. CA 92037 I (7t4) 454.5079 
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Positioning 
Player-Missile 
And Regular 
Graphics In 
Memory 
Fred P1nho 
Valley Cotto e. NY 
Ha\· yo u 'Ve r u ·eel P I graphics o nl y lO notice 
runn y- lookin g colored line o r dots on th e sc r 'e n 
with your ·are l'ull y c ra fted images. W hen :vo u 
1110\·ccl yo ur pla ye r or miss ile, these lines an d dots 
see m ed to a c<.jliirc a life of th e ir own . W hile it ,,·as 
L1sc i11C1ting to watch rhis "ex tra" displC1 y, it also 
qui ck I b 'Ca rn f'rustrat ing to yo ur program1ning 
atte mpt s . Tltc problem is that all th e in s tructi o na l 
articles l'v sc ' 11 te ll you that yo u must step-back in 
RA t a 111inimum of l K (4 page ) for double-line 
resolution and 2 K (8 pages) for s i1i g le -linc re olu
tion . Th ')' ·i th T ig nore, or bare! · m c lllion in 
passi11 g . the impona 11l f'ael that yo u mu. t a lso a lto"· 
for th e :crccn display 111e111ory in this ca lculation . 
The \ta ri uses two blocks of memorr to control the 
TV screc 11 di s pla y. Re ·icling al the \'Cl' )' top or 
Rr\ I is th e Displa )' Data . This bloc k of m e mory 
co1Hains a bit rnap f'or th e TVs Teen in g raphic 
modes ~~-8 and a character map for text modes 0-2. 
Residing.just be l<J\\' l he Display Data is th e Displa y 
List. This blo ·k of' 111 e 111or)· is esse ntiall y a sho rt 
prng ra1n 1'1 ;11 tells th · 1\1 :1ri hm,· to sci up th e TV 
scree n l'or t Ii · desired mode. Th e total rn c morv 
required f'or th e Dis phi )' List :in d Disp lay Data · 
, ·a ri cs with th e graphics mode used. This is illus
trat ed ,i11 Table I. As yo 11 cc 111 sec, the hig hes t 1Tso
luti o 11 mod e. (;R .8, rl'q11ircs th ' 111os1 R,\ 1\ 1. 

Tli11s . tli e e xp lanation f'or th e ··e xtra bonu s" 
lines or clot: i11 yo ur P\I displa~· is that th e progra111 
did 11ot ste p -ha ck for e 11011g h i1110 RA [ a nd co11:e
quc11t ly loc11 e d the J>l\I da1 ;1 i11 th e Dis pla y Da ta 
111emor~ · area. Thl' :\t ari 1lt c 11 o hcclicntl y di spla yed 
1 his cL1ta hot h f'rn111t he 11orn1al disj)la,. · a11d t ltrou•,.,rh 
the P\I systl'lll. Since the Displa,· Data is di spla yed 

a a number of b ytes pe r lin e (T a b le 2) , you will see 
a li ne of varying colored clots. By con trast, th e PM 
displa y is organized to cli spla the b tcs in a "sta ·k" 
arrange me nt and so you see th e d esired fi g ure 
(hope full y as you d es igned it) . 

To aid you in usin g P I graph ic, Tabl I g ives 
th e number of pages that mu t be st ppe cl back in 
m e mory (rrom the top of ava ilabl ' RA f) lO a vo id 
inte r ference bc t,,·cc n the two ·yste 111 s. For those 
not fa miliar with the co ncept o r pagin g, th e m c m o r · 
addr ssing s stem of the 6502 microproce so i· 
with in the Atari is based on the concept of' a m e mory 
pagf'. Each page i equiva le nt to 256 b)'tC · of m e
rn u r r. Th us th c r a re four pag · of· m ~ mory in 
ca ·h K ( I 024 bytes) of m e mor . 

Note that , in calculating the te p-back va lue 
for Table l a r es triction must be observed: po i
1io11ing for the PM RAM mu st be 011 a I K Boundry 
f'or dou bl c-1 i ne reso ltion a ncl on a 2 K bound r y for 
s in g le- lin e r solution. If you position th e PM 
m e mo r y incorrectl y the PM data will not be dis
pla yed . ince Atari will be equipped with a varying 
<llllOUlll or m e mory, it must be ab le lO kee p track of 
th e amount avai lable so that it knows wh r lo 
local th e d isplay data and di spla y li s L. This is don 
at m e mory location I06 (RA ITOP). l f )'OU PEEK 
this loca tion , you'll find th e numbe r of' page , 110/ 

//u· 1111111bcr rij'bytes, i11 )'O Ur m a ·hin . You can get th e 
numbe r orb 'LC. b ' multipl ·ing by 256. POKEin g 
imo this locat ion can be ve ry usefu l f'or the pro
g rammer. One exa mple is the loca tion of large 
m achin e lan g uage programs that mu:t be p laced in 
a . rnr loca tion th a t i not tou ·h ·d h )' th B \SIC 
S)'Slern. One way LO accomplish this is to POKE a 
lower 11urnbc r of pages into RAMTOI , foo lin r th 
compute r into be lie \'ing that it has le s m e mory 
th an is th e case. Then you ca n load your machin e 
code in thi s sa fe hidin g place )'Ct s till ac ·css it wh e n 
11 cccl ccl. Another use is as a sa l'c locat ion f'or a 
rcd e f'i11 ·cl Ata ri cha racler set. Again th c r · is one 
r striction. The relocated Dis pla Data cannot 
c ross a -I K boundrr (Graphics modes up to 7) . If, 
•ou don 't observe rhis restriction , you 'll find thal 

yo u will be unable LO plot and clra \\' on part o f' 1 he 
scree n . Ra mtop for Grap hics 8 must be low red in 
multiple -I K blocks. If' yo u tr)' it othe r\\'isc . you ' ll 
s c ,,·ic rcl and unwamed di sp lays on ·ou r c rce n . 

I hope th ese tables a id yo u in usin g th PM 
a nd Cr;1 phics sy t ms. Th e syste ms an.· powerfu l 
a nd uniqu e to th e Atari and th e ir use ,,·ill resu lt in 
in c re;1si1w ly so phis ticated displa y" 
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GRAPHICS TOTALM EMOR Y BYTESA LLOCATED T O Tota l Memory Ste p-Bac k To Be 
MODE Bytes Added To PM Step-Bac k, 

DISPLAY DATA DISPLA Y LIST ages 

Bottom Unused Bytes T extor U nused Used 
Text Graphics Bytes B y tes 
Window Always Conditiona l Sc reen 

0 none none no ne 960 none 32 992 4 
l 160 none 80 400 none 34 674 3 
2 160 none 40 200 none 24 424 2 
3 160 none 40 200 none 34 434 2 
4 160 none 80 400 none 54 694 3 
5 160 none 160 800 none 54 1174 5 
6 160 none 320 1600 none 94 2174 9 
7 160 none 640 3200 96 94 4 190 17 
8 160 16 1280 6400 80 176 8112 32 

Notes : l . RAMTOP is al extreme le ft of ta ble. RA'M d ecreases towards the right. 

2. If 16 is added to the g raphics mode numbe r , the n th e conditiona l unused bytes a re added to the scr een mem or y bloc k. 
The bytes formall y used for the tex t window the n become unused . Also the displa y li st expands s lig htl y. 

3. The memory s tep-back in pages is calcula ted to the nearest, highe r , whole page. 

Table 1. 

Graphics Number Of 
Mode Bytes Of RA M 

Pe r Screen Mode 
Line 

0 40 
I 20 
2 20 
3 10 
4 10 
5 20 
6 20 
7 40 
8 40 

Example Of PM Positioning In Memory 

ssume you \\'i sh LO ru n Pi\ f ill G rap hics mod e 7. 
Yo u \\'(lilt l<> use a ll fo u r p la ye rs so a ll of' Lh ' Pia · T

l\ liss il e m e mory must be !'rec a nd clea r o f' th e 
Scrcen-Di spla )' me mo r y. 

Required Ste p-Bac k 
in Memory, pages 

Graphics, 7, Sci-een-Di spl ay (T able I ) 17 
PM Graphics, s ing le-line resolution 

(requires 2K) 8 
Total= 25 pages 

H <l\\·e \·er 2:) p;1gcs is ll o t o il a 2 1\. bo u llcl ry: 
6K= 24 p ages 
8K= 32 pages 

T he refo re you must step-back 32 page · f'or prope r 
p os iLio llill g o f' th e P l syste m . 

Table 2. 

TOLL FREE 
Subscription 

Order Line 


800-227-1617 
In CA 800-n2-3545 


Please ask fo r Extension 401. 


A co llect ion of 10 challenging programs created lo provide o un ique 
en te1 toinment value - ond 2 perso no l / bus ineu p rogram s wilh brood 
fun ct ionol vol ue . In d isk o nd or cassette cs indicated. 

GAMES • HELI CO PTER BATTLE Req . - 16K RAM/ Couette s 9.95 
- I 6K RAM / Di>k 14.95 

• HO RSE RAC ING Req. - 16k RA M/ Cauetlc 9.95 
- 16K RAM / Di>k 14.95 

• KE NO Req . - BK RAM / Cosselle 9.95 
- 16K RAM Disk 14.95 

• LIGHTNING eous Req . - 16K RAM / Coue11c 9.95 
and REACTION - 24K RAM / Di •k 14.95

• THE MAD MARBLE Req. - SK RAM 'Cossette 9.95 
- 16K RAM / Di>k 14.95 

• 	 M USIGAME (2 Gome>) Req . - 16K RAM / Couetle 9.95 
- 24K RAM / Di •k 14.95 

• 	 SUPERMASTE R Req . - SK RAM / Couetle 9.95 
- 16K RAM / Di >k 14.95 

• 	 TAG Req. - 16K RAM ' Couelle 9.95 
- 161( RAM ' Disk 14.95 

• 	 TRACTOR BEAM Req. - BK RA M l(ossetre 9.95 
- 16 K RAM / Disk 14.95 

• 	 WA R AT SEA Req. - 16K RAM l (asse11e 14.95 
- 24K RAM / Di>k 19.95 

BUSINESS • CCA Doto 
Monogemcn t Sys tem Req . - 49K RA M Disk 99.95 

• 	 LEnER WRITER Req . - '24 1< RAM Disk 19.95 
Mcnterco rd & VISA Accepted 

238 E1echonge St ,, Ch icopee. Mo sso chuse ll\ 01013 

( '413) 592-•76 I 

• Dealer And Dis tr ibutor Inquirie s Invited 
• Closed Monda ys - O pen Doily ' Til 5:30 - Frida ys 'Til 8 
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INSIGHT: Atari 

Bill Wilkinson 
Cupertino. CA 
Edilor's Noll' : Wr,'u• q11il f' p!1'aS1'd lo a111101111 a a. 1ww 
co /1111111 this mo11th fur Atari ou 11 ns. I SI Hl: La ri , 
wrillm by Bill Wilki11so11 and other staff 111e111ber of 
Opti111iu d Sys/ell! Software, will bring you 111 onthl)1 

prugm 111111i11g insight and ·uj;port. 
Wt' f l:'t'I yu11 '// be quill' plf'ased. - H. CL 

Hi . I 'm Bil l Wi lk in ·on , a nd thi i the pre mie re of 
whaL wi ll be a r egular feature in COMPUTE! maga
zin e: a column d e dica te d to Lh e sof twa re s id e of th e 
Ata1·i mi rocompule rs . W e ma)' occa io na ll y includ e 
li tt le Lric ks to mak · b u e r u se of th e hard wa r ~ , but 
th e inLe nt is th a t this column wil l uncove r Lh e faCLs 
and fo ible. of ALari software . 

This o lumn wil l no nna ll y be wriuen b y ·o m e 
of Lhe a uth <ffS o f Lari B AS IC , A Lari' -. e m bl r 
EdiLOr, Lari's Di k Fil fa n ager, and B IC + 
and 0 IA + . \ a re n o L a ll e xpe rt in A La 1·i h a rd
ware , but we kno"' a lot a bo ut th e soflwa r e. 

Addressable DATA or Who Needs String Arrays? 
Pe rhaps th e most frequ e nt compla in t made about 
Atar i BASI C p e rta in s Lo its lack of stri ng a rrays. In 
IOK b ytes o f ROM o n e ca n pack o nl y so much 
program ; lon g variable n a m es and instan t S)' nLa x 
ch eck in g Lake roo m ; HP a nd DC h ave \"Cry s u ess
fu l BA !Cs th a L don't us Lrin r arrays: A ta ri- s tyle 
strin gs ar fa t a nd fl e x ibl . II thi s d u sn ' t m an 
mu ch LO yo u if ·o u ca n 't figure a wa · to mwen 
Lha t n eat ppl ·oft progra m LO Ata r i. There a r e 
m a n y legiLim a te LI .. of trin g arra y ". fut th e m ust 
common u c is a k ind o f' in - m m o r·y rand o m ac ·c · 
d a La fil e . Example: in a n advclllure ga m e th e va ri 
ous roo m de c r iptions a r e ke pt in ele m ' llLS of a 
str ing a rra y. T hi s is not the ful lesL e xploitaLion of 
string arrays, s in e Lh e daLa is s taric a nd th e a rrays 
m e r e ] ' provid e a co n v ni c nt m ~ 1hocl of acid r e ·s in g 
I l. 

A tari B A IC u se rs, ta ke h ea rt ! You h a ,·e 
available to o u a n e \'e n more p o \,·erful a nd fl e xibl e 
m e thod o f rando ml y ad d re sin g s ta ti c data . Did 
you eve r notice that tari B S IC suppo n s th 
syntax " R E TOR E lin -numbe r"? Did 1o u e vc 1· 
noLice t h a t " lin e -numbe r " can be e ith e r a ·o n ta m 
numbe r or ( urprise) nn_v arbitrary nunre r·ic ex pres
sio n ? These Lwo ca pab il iti es combin e to a ll ow so m e 
extre m e ly po we rfu l prog rammin g constructs in 
A La ri BA I '.The fo llowin g short prog ram \\i ll 
se r e LO ill ustrate. 

Lc L u s go Lhruu g h thi s prog ra m ca rcfull · a nd 
sea1·ch o ut th tri c ks . Line. I 000-1030 a r c fairl y 
u ·a ig htforwa rd ; th e ,·ar ia b le na m \\' re puq os 

fu ll y ch os n LU cl rn o n Lrate thaL A ta ri B A IC 
co ns id e r s all cha 1·ac te r in a n a m e to be ig n if'i ca nt. 
Line 11 00- 1 120 init ia lize the va ria b le . \,·hi ch \\·ill 

l 000 	REM a demonstration of addressable DAT A 
1010 	REM allocate some variables 
1020 	DIM ROOM$(100),G0$(1),DIRECTION(4), 

DIRECTION$(4) 
l 030 	LET DIRECTION$= "NESW" 
1100 REM the following variables are used as line 

numbers, etc. 
1110 LOOKROOM = 3000 : LOOP= 2000 : 

DESCRIPTIONS= 9000 
1120 	DESCRIPTIONSIZE= 10 
1900 REM variables are set up - initialize player 

status 
1910 ROOM=2 : GOSUB LOOKROOM 
2000 REM the main program loop 
2010 PRINT "WHICH WAY" ;: INPUT GO$ 
2020 DIRECTION= 0 
2030 FOR I= 1TO4: IFG0$=DIRECTION$(1,I) 

THEN DIRECTION=I 
2040 	NEXT I 
2050 	IF NOT DIRECTION THEN GOTO LOOP 
2060 	GO=DIRECTION( DIRECTION) 
2070 IF NOT GO THEN PRINT "CAN'T GO THAT 

WAY" : GOTO LOOP 
2080 IF GO> 1000 THEN GOSUB GO: GOTO LOOP 
2090 ROOM =GO : GOSUB LOOKROOM 
2100 GOTO LOOP 
3000 REM subroutine to get and print details of a 

new room 
3010 RESTORE DESCRIPTIONS + ROOM * 

DESCRIPTIONSIZE 
3020 FOR I= I TO 4: READ TEMP: DIRECTION(I) 

=TEMP : NEXT I 
3030 READ ROOM$ : PRINT " YOU ARE IN"; 

ROOM$ 
3040 	RETURN 
8000 	REM special routines for special actions 
80 l 0 PRINT " YOU MADE IT OUT! CONGRATU

LATIONS!" : END 
9000 REM the room descriptions and connections 
9010 DATA 3,5,0,0,A LARGE CAVERN 
9020 DATA 0,4,5,3,A SMALL CAVERN 
9030 DATA 0,2 , 1,0,A CURVING PASSAGEWAY 
9040 DATA 0,8010,5,2,AN ANTECHAMBER 
9050 DATA 2,4,0,1,A MAZE OF TUNNELS 

be u sed for "acldrcs - ariLl1metic" la te r in th e pro
g 1·a m ; :" LOOP," for example, simpl y g ives a na m e 
to Lh e lin e numbe r where a ll Lh c action s tart s . 

Lin c 1910begins 1hcstartofLl1e tric k ·: it 
GOSUBs to LOOKROO 1. Notice how m uc h more 
r·ead a bl e this is Lha11 simpl y cod in g GOS B 3000. 
·whic h Le li s ' O U n ot hi11 g- of !he purpo ·e of th e s ta te
m e nt. Looking a t rou1in c LOOKROO i\ I (lin es 
3000-30-10) , we 11 0 1c th ' u sage of· RI:-.. T C RE 
e xpress io n. " A · an examp le ass ume that LOOK
ROO [is ca lled wiL11 ROOi\1[ = 2. The n lin e 30 I 0 
becom es equiva le nt to " REST ORE 9020. " T he 
ubsequ e nt RE A Ds the 11 f ill th e a rray D E C R I P

TlO ()w ith th nume ric clcua of lin e 9020 and th e 
sLrin g ROO L"' with t h e strin g , "A SMALL 
CAVER i _'' Fina l! , Ll1 e use r i. prompLed with a 
m es. age (" 'l 0 A RE I N A Si\ IALL CA \ E R N. ") 
a nd Lh e ubroulin e x i t · . 

Continuin g o ur m a in program a t lin e 2000
2 040 , we simply as k th e u se r for a direc tio n (from 
Lh e c hoice ' ', 'E ', ·s·, a nd 'W '). A n inva lid an ·wc r 
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Announcing 


lftll\1111 

software TM 

from the 

authors of 


An Invitation to Programm ing 

exciting games 


and educational programs 

for kids, 


teenagers 

and 


adults 

featuring sound 


and color graphics. 

avai lable on 


gua ranteed-to-load 

cassettes 


at fine 

computer dealers in your 


a rea or, 

write us d irectly for 


descriptive materia ls 


STARBASE 
HYPERION'" 
By Don Ursem 
Become abso rbed m this in lri· 
gumg. original space simulation 
of war in the far fu ture. Use 
strategy lo defend a front hne 
Star Fortress against invasion 
forces of an alien empire. You 
create, deploy. and command a 
fleet of variousclasses of space 
shi ps, while ma naging limited 
resources including power 
generators. shieldsand probes. 
Rea l time responses are 
some times req uired to la ke 
advantage of special tactical 
opportunities. Use of color. 
sound, and special gra phics 

add lo the en1oymenl of this program At least 24K of RA M 1s required. 
On Cassette - Sl9.95 On Diskette  S22 .95 

NAME THAT SONG 
By Je rry While 

Here 1s grea t entertainment fo r everyone' 
Two players listen wh ile th e Al an star1 s 
play mg atune. Assoon as aplayer thmks 
he knows the name of the song. he 
presses his assigned key or 1oystick 
bu tt on. There are two ways to play The 
fi rst way requ1resyou totype mthe name 
of the song. Opt1onall1·. you can play 
multiple choice, where the computer 
asks you to selec t the title from four poss1b1ill1es The standard version requires24K of 
RAM (32K on diskette) and has over 150 songs on it. You also gel aIGK version that has 
more than 85 songs. The 1nslrucllons explain hoN you can add songs to the program, if 
you wish. Written 1n BAS IC. 

On Cassett e - Sl4 .95 On Diskette  $17 .95 

QS FORTH 
By James Albanese 

Want to gobeyond BASIC? The remarkably efficient FORTH programming language may 
be iust for you. We have taken the popular l1g·FO RTH model from the FORTH Interest 
Group and expanded 11for use with the Atari Personal Computer. Best of all we have 
written su bstanllal documentation. packaged ma three ring binder. that includes a 
tu torial mtroduc11on to FORTH and numerous examples. QS FORTH 1s a disk based 
system that requires at least 24K of RAM and al least one disk drive.Five modules tha t 
may be loaded separately from disk are the f1g· fORT H ernel. ex tensions tostandard 
f1g·FOR TH , an on·screen editor, an 110 module tha t accesses Atari 's operatingsystem , 
and a FOR TH assemb le r. 

Diskette and Manual - $79 .95 Manual Only - $39 .95 

FOR OUR COMPLETE LINE OF ATAR I SOFTWARE 
PLEASE WRITE FOR OUR CATALOG 

~~~~~~ui~~~~~E ~ ( 2 3) 344-<>599 

ASK FOR QUALITY SOFTWARE prod ucts al your favoritecomp uter store. If necessary 
yo u may orde r direc tl y from us. Mas terCard and Visa ca rdholders may place orde rsby 
call ing us at (213) 344·6599. Or mail your check or bankca rd numbe r to the address 
above. California residen ts add 6%sales tax.Shipping Charges: Within North America 
orders must include SI.SO !or ship ping and handling. Out side North America the 
cha rge for airm ail shipping and handl ing is $5.00. Pay in U.S. currency. 

'lndicales trademarks of Atari 

Program Design . Inc. 

Deportment CA 


11 ldor Court 

Greenwich . CT 06830 


203-661-8799 
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ca u ses DIRE Tl to be zero and th qu stion to 
b as ke d again. Le t u s ass ume w a re still in morn 
two a nd a l oa umethatth e \l\HI C H WA'r ? qu e r y 
wa a n were d b)' 'E .' GO th e n beco m es 4 (fro m 
DIRECTIO (2)); a nd , ince it is nonz ro (lin e 
2070) a nd less than I000 (lin e 20 ), th e curre11t 
ROOM becom · numbe 1- 4 a nd we GOS B LO K
ROOM again. 

The only things le ft to note abo ut this prognm 
are wha t happe n if GO is zero ( .g., if ,,.e h a d 
tri d Lo go ' "from room 2) o r g r al r th an I000 
(if we try to go ·£ '' from roo m 4)? T he ca ·e of 
GO= 0 is eas y: th program treats that as a n ill ga l 
move, prints'CA 'TGOTHAl WAY," and 
mak e th e pla y r Lr again. For GO g reater th a n 
I 000. anoth e r act ion uniqu e lO . 1ar i B \SIC h a p 
,,. GOS B to th a ppare nt roo m numbe r con 
tain e d in GO. In th e p a rti c ul ar xa mpl e sh ow n , th e 
o nl y GOS B i ' lo lin e 80 I 0 \\"hich e nds the "ad
ve nture," but this m ec ha nism can be u sed Lo a ll ow 
sophisti cated ·hec ks o n move m c lll (e. :r., yo u a n 
on ! go from room 3 1 lo room ~3 if you h , ve th ' 
Golde n Fleece). T he co n cept or addressable 
GOS Bs was h eavilr ex p lo ited. and \\" e will LI')' to 
cove r those techniques in a ('ulLll"e column . 

Eac h of th es o lumns will cove r one o r two 
prog rammin g to pics ·111d answe r a r \V questions 
(pr ·urning that yo u , the r a d e r , will suppl y u 
with some ques tion s) . ln this initia l co lumn , ,,·e 
would like to try to co mmenL on some of the points 
ra is cl in the "AS K T HE RE DER "column from 
COMPUTE! # I <l . 

16KMemorv 
I. Regardin g D. Ga ll acrhe r 's qu r · about PRl T 
FRE(O) in hi -l8 K machine. 

When you p lu g th e firs t (l c rt , in a n Ata ri 800) 
ca rtridge into an A tari, you " lose" the top S h. or 
th e possible 48K or R AM. Thus your 48K does you 
no m o r e good than 4 0K \\'o uld . It ca n get worse: if' 

tari eve r co m · ou t with a du a l cartrid ge pro duct, 
o u \\'ill lose th · top IGK of your-I ' I\. . The rea:on: 
1ari 's m e mor ' nnp :impl y does n't leave a n y o th e r 

place to put th e cartrid ges so Ata ri cleve rl y 
arranged th e circ uit r r so that p lu ggin g in th e ca r 
tridge di ables a n y RAM a t th e sa m ' addresses. 
Does this mean 1ha1 it i . a \\'(lSt ' LO put ..j. K bytes or 
R r imo }Our Lari? \:ot a t a ll ! Th re are eve ral 
products a lread y a \·a ilable th a t u e no ca rtridges at 
a ll (V isicalc , BA IC + , Forth , etc.). In fac1, look 
for Ata ri sys te ms \\'ith JGO K b ytes of' RAf'vf , or 
more, in th e n a r f'uture. A nd b · th e wa y. it is not 
S ll rpri sing lO h ar or th e ··foreig n " m e m o r y board 
in the Atari: yst m: . uppli e r · h a , ·e been doin g 
tha1 in the minicomputer (DEC. HP. e tc.) a nd 
S- 1()() (808() a nd Z-80) 1n;1rkc1s for \T;1rs! :Hte r all. 
if' th e d ea le r ca n g iv. yo u 111or. ru r less, wh y ·o m 
plai 11 ? O h yes, !"or the curio u s, h e re with th A1ari 
m mory m a p: 

OS ROM ( lOK bytes) 

I /O hardware 

Reserved for future use 

~ Left cartridge 
< 

Right cartridgeCZ:: ..... 
0 

~ 
00 ...,,. 

FFFF 

D800 

DOOO 

cooo 
AOOO 

8000 

0000 

II. Com m e nt abo 111 th e le tte r disc uss in g Rf'! 
from a n A PPLE 11. 

A tari ow n ers, stand up a nd be proud ! Diel you 
kn<)\.\ th a t yo ur ma hin is t h e 0 111 · full -lkcl ged 
co m1 utc r that was abl e to pas · t he fC: C's f'o rm e 1· 
(a nd v · r y st ri c t) R Fl reg u la Li o n ~ But thank · LO TI, 
and som e e xte n s ive lobl r in g \,·ith th e FCC, the 
RF! rul es a rc mu c h relaxed a nd e ven th e Ap pl e I I 
(with th e h e lp of srnn e n e w shieldi11 g) c;;111 nm,· pass 
th e L ·s ts . But e ,·e n so , the A ta ri has Lo be o n e o l' th e 
qui ' LCS L (in tenns ur RFI ) m achin s C\'Cr prod uced . 
So wh ile yo u owners arc e njoyin g n ois -f'ree Lele,·i
s io n , re m rnbn th at th e a b ·sm a ll y s in\\' disk I/O 
speed )'OU al ·o "e11_jo)'" :trC part o f' \t ari's SO IULiOtl 
to 1h ' RF I proble m . Th ;n scria I bus cl id 11 '1 just 
happe n by accid e n I : iI \\ '( IS th e res u Ii 0 (' SO lll C SU per! 
- but , alas, n o lo n ger 11 'Cessa r r - en Tin ce ring. 

III. An a 11 .,,·e r LO Trac~· P1·i11 c ipi o a bout C R .X 
f1 ·0 111 asse ml I · la n g uag ' . 

A n yone co m e rnplatin g writin g in ;issc nibl )' 
la n g ua ge for Lh c A tari is virtua ll y r quired Lo I ur
c h ase the H ardwan' \lo1111als (as did Tracy); buL , 
eve n if yo u don 't h ave a di k . th e A ta ri J) m a nu a l.· 
a nd 0 · li st ings arc rr/.1u de ri g u e ur. An>· kin d o r 1/0 
mu l go throu g h C: IO. the h ea rt of Lh 1\t ari 0 . 
and gra phics o n the Atar i a re mos t as il y clo n e via 
110. Diel you kn o w that PLOT, DR\Vrt 0. POSI

T JO , FI LL, and more a re 110! in La ri Ba ·ic? 

T h ey are a tua ll y rout in s in th e 1/0 sen io n of' th e 

0 . RO I. and B \ IC: simph· pro,·id ·s a11 int rfa cc 

tu th m . o . ir you u ncl 1·sta nd th e 1/0 subsyste m. 

yo u cc111 do g.-ap hics i11 a ·e mbl r la n gua•rc a lmost 

as eas il y as yo u ca n do th e m in B AS IC. T h e ,,·h o le 

subj ec l ol' 110 and g raphi cs f'rom ass ·mbl · la ng ua ge 

would make a beaut irul srri1'.1nf' ·o lumn s (1e ll u s ii' 

ro u'cl like to s e some). so \\' e ll1USL "'an s\\'er" T racy's 

question by no ting th a1 G R.Xi cqu i\'alent tu: 


OPEN #6,12,X- 16 ,' 'S:" ifX is greater than 16 
(fu ll sc reen grnphics) 

or OPEN #6, 12+ 16,X,"S:'' ifX is less 1ha n 16 
(mi xed characle rs and graphi cs) . 

No t th a t t h " 12·· i si mpl y, + 4 . read (//Ir/ \\'r ite 
accc. ·, just a · ,,·ith a disk. 

Th;i1 ·s a ll !'or 1hi:-. n11i11Lh. \\' e hope 1h;1t b~ 
increas i11g you r a\\'arcncss of' it s capabili1 ics \,·e ca 11 
co1wc r1 yo u , too, imo more in for m ·d ;111 cl ca p able 
Atari u ·e rs. © 



. ' w·mam V. Robinson 
Program des1gned b) ' 

Creates, 
Edits, 

Fonnats. 

textwizardTM transformsAtari into a 

powerfully seriousword processor. 


Textwizard™ is no kids game. It's a sophisticated 
and complete word processing program for the 
**Atari 800 computer. 

Here is instant control over the creation, editing 
and formating of any writing. Insert words. Replace 
phrases. Delete sentences. Move paragraphs. Auto
matically repositions surrounding text. *Textwizard™ 
does it all with over 50 simple commands. 

On your command, Textwizard™ will search out 
and correct mistakes throughout your document. 
And it protects you from common operating errors 
by warning you before you make them. 

Textwizard,... will print out as many original 
"copies" as you need. In boldface, elongated or con
<lensed lettering, upper or lowercase, with propor
tional spacing. And you can store your work on a 
diskette. 

So, whether you write legal briefs, computer 
programs, or The Great American novel, Textwizard"' 
can make your work easier. And though it's no toy, 
it's fun to use. 

At $99.95, you don't have to write a best-seller 
to afford Textwizard~" TextwizardT" is another of the 
many creative products from Datasoft. 

Datc~~t~~~ 

Software for people who aren't easy to please. 

19519 Business Center Drive/ North ridge, California 91324 / (213) 701-5161 

Check your local software dealer or 
Send check or money order with $2.00 postage/handling. California residents, add 6% sales tax. 

0 Textwizard will perform on a 32K system with one or more disc drives . Tt is compatib:e with the Atari~ 825, Centronics~ 737 and Epson4- MX-80 printers. 
••Atari is a registered trademark of Atari Computers Inc. 
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The ATARI 825: 
An Assembler 
Interface 
John Elliott 
New York, NY 
The ATARI 825 prime r must be o ne of the most 
versati le in its price ra nge. lt offe rs thre distinct 
character sets: 

• 	 Mo nos paced chara ·tcrs a l I 0 cha racte rs per 
inch ( I 0 C PI ) 

•Mono pac d co nd e nsed cha racte r · al 
16.7 CPI 

• Porportiona ll y spaced cha ra ·ter a l 14 C PI 

Fo r each o f the e character se ts, yo u ca n s ·l ecl 
ithe r the no rm a l primin g mode o r th e c lnngatccl 

character m od e, \\ hich prints charac te r · a l twice 
the non11al width. T h e re arc m a n y oth e r useful 
features, too. These include t ru underlining, 
·uper c riptin g a nd subs ripting, r v rse as we ll as 
forward line feed, chara ·t r bac kspacin g , and so 
on . T his is a trul y r m a rkable pritHe r. 

\t\ ha t is more, a ll of Ll1 se fea ture a re com
pletely under software o ntrol. T hat i , you , the 
programmer, control xac LI , h \\. yo ur data is to be 
prin ted, without a n y n cl for ope rato r in Le n • n
tion. T hi s is made po ibl b th e fac t tha t th e 
printer ha a built-in ce n tra l processin g uni t (CPU) 
' hich ca n recognize a nd im rpr t printer ontro l 
cod e.· . 

\!\hen th e printer i . pow r cl on , th e er 
a uwmatica ll se l ·ts the I0 C PI mono.· paced 
character set. A n d ata charac ters ·e m to th e 
printer will be printe d usin g this d fau lt cha racte r 
set which wi ll s ta y in e ffec t until th e print T rc rcives 
co n t rol cod es whi ·h spec ify all a lt ·rnatc charac t ' r 
set. Subseque nt d a ta wi ll b printed in th· n w 
cha racte r set , until ye t othe r co tHrol cod es a rc 
receive d , or until th e printe r is pow r cycl cl 
(Lu m ed o ff, th n back on ). 

T he use r manual whi ch is s uppli ·cl with th e 
print r is a lso d es TV in g or praise. IL is Cotnprc hc n 
si e and ve ry clea rl y wrillell , with all kin ds of 
tabl es, chart. and diagra ms , to help >'Oll unde rstand 
th e te xt, a nd Lo gel th most ou1of. th e printe r . It 

ve n in lucl ·s a BAS IC: p rogra m for ri g ht -.ius1il\i11g 
LCX t lines , another \·e r ' vcr>' usef"ul capabi liL )' o f 
this prin ter. II in a ll I ha ve 11 0 1hi11g but praise for 
both the printe r a nd th e manua l. 

Of course , if C\' rything ill 1 he ga rd · 11 we re 
ros . then th re wrndd be 11 0 n ·eel ror this a ni I 
T he re is just on : li g h t hitch . \ssc mbl y l;in g uage 

programme rs have bee n some what ignored. 


e ithe rthe 25manu a l northeASSE IBLE.R/ 
EDITOR m a nu a l d esc ribes h w to m a ke use or the 
special features of the printer fro m th e 
ASSEMBLER/EDITO R, or Crom an a e mb ly 
la n o- uage routine. So, if ·ou wa nt to use a cha rac te 1· 
set other than th default I 0 C PI seL, to print an 
assembl y listin g , for xampl then ou've ror a 
proble m. A nd of cour e, just about th e fir t thin g 
I wanted Lo use th e printe r fo r was LO print an 
a e mbl y Ii ·tin g, usin g the n eat, pa p r-sav in g 
condensed cha ract r se t. l ·ea rched through the 
manua ls fo r a clue as to how I mi g ht d o thi :, but 
found none . 

1 ecessity being th m othe r o[' in ve n Lio ll I se t 
to work d es ig n ing a n as e mbl )' routin whi ch 
would select a cha racte r SCL or Ill)' choice. T he 
shon progr1m listed he re is Lit e res ult. It is a ve ry 
simple routine, and , as cod ed , wil l select the 16.7 
C PI conde nsed cha racter se t , whi ch I use for 
printing m y asse mbl y li stin gs. 

I will now I s rib th progra m logic in mor 
d e ta il , a nd g ive ins t ruction s for execu tin g it. 
Finally, I will describe how yo u can mod if · the 
program to select a n y print m od e of your ·ho ice . 
as um tha t th e read e r i · fam iliar with th e 

SSE IBLER/EDIT R ·::H"tridgc, and has access 
to a n TAR I 825 p r i Ill r u s r manual. 

The prog1·am o pe ns the printe r (d ev ice code 
P: ) usin g inpu t/o utput co m ro l bloc k # 6 ( IOC B 
# 6) . Thi e tab li ·he · a link betwee n ou r program 
a nd the centra l inpu u'o utput (C: IO) subsys1 m or 
the ATA RI operatin g system (OS). The AT RI 
OS is the prog ra m in the IOI RO l module in 
yo ur ATARI co n sole . T hi s program conta ins man · 
rou tines'" riue n . p c ifi ca ll for communicat in g 
with th inpu tlo ut pul d e vices, such as pri111 e rs. 
dis ks , casseu es, e tc. -, he rouL in arc refe rred to 
collecti ve ly as C IO rout ines, a nd th y prO\·id c the 
applicat ion prog ram with a mea ns or ace ss in g th e 
pe riph e ra l d ev i ·es in a sL<111Clard, d ·vi ce- inclcpcncl
e nl m a nn e r. T he re is a s in g le ·ntry poin110 th ' 
CIO routin es, aml Lhe IOCB is th , \T hi ele or 
cummunicaLion between C: IO :t ile! th e applica ti o ll 
program. 

Ha vin g es ta blished 1h c link \\"ith C IO, our 
program then I ra ns111i1s <I SI ri 11g or CO il i rol cod es IO 

the printe r. throu g h C.: 10 . LO se lec t Lh e cl cs irccl 
c ha racte r sc i. In th e li st in g s how ll he re, th e codes 
a re those required fo r se lectin g th «>ncl ensecl 
cha rac te r scl. Tlic pn>grn 1n Lhcn closes the [lie . 
1hcreb · break in g the lin k wi1'1 C: IO and l"ree ing th , 
IOCB for o th er 1/0. I 1 th ·n issues 1hc BR I\. 
in struct io n ,,•hich ,,·ill re turn co ntrol to Lh e 
DEB GGER. 

And that' · ;di there is to it. 
To us the rouLill '. firs t assemb le i1 into R,.\ !\ I. 

The n usin g tit DFl3 (_; prog ra 111 i11 t he 
\ SSFM BLER EDI TOR cartridge. e x c ute the 



------------------

------------------

75 September. 1981. Issue 16 COMPUTE! 

Drawing Tablet 


VersaWriter operates on a simple principle, 
but produces graphics which match or exceed 
those of other digitizers. Its rugged yet 
precision construction makes it easy to use 
and trouble free. Operation is mast'ered in 
minutes. It plugs directly into your ATARI 
personal computer. 

FOR ATARI PERSONAL COMPUTERS 


Graphics Software 

Easily the most capable, complete, 
and usable graphics software for 
ATARI personal computers available. 
Designed for hobbyists, but engineers , 
artists , doctors, and educators are also 
finding exciting ways to expand their 
computer's value with VersaWriter. 

Suggested Price $299.00 

- - ..r - · ::..·· •• 

UNIQUE OFFER 
Send us YOUR disk and $1 . We will promptly 
return the disk with a slide package of 10 color 
pictures drawn with VersaWriter. 

D Enclosed is $1 and my disk. 
Send me the slide package. 

0 ATARI 0 APPLE 11 
D Send more information including 

VersaWriter dealers in my area. 
DEALER INQUIRIES INVITED. 

NAME 

ADDRESS 

CITY STATE ZIP 

Versa Computing, Inc. • 887 Conestoga C rcle • Newbury Park, CA 91320 • (805) 498-1956 
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progra m by t p in g G600 (·1ssuming yo u asse m bled 
it in to page 6). T he p rogram \ ill t ransmi t the 
control codes, a described abov . Do n 't fo rget to 
have the printer p roperl y connected a nd pO\\ erect 
o n . 

Aft r tra nsm itting th e control des, the 
program g ive ·ontrol back to th DEB G pro
gram. Yo u wi ll know that this has happened when 
the DEB G prom pt appears o n th e screen . \ o u 
can then go back to th e ED ITO R (by typing X), 
a nd LIST, PRI T. o r A M ou tp ut Lo the print r , 
u ing th cha racter· s L select ' d by th e assembler 
routine. 1 he control codes will stay in effect u m il 
the printer is power cycled, or u ntil ·ou tra nsmit 
some oth r ontrol codes to the prim e r·. 

Changing th program to s I ·ta p rin t mode 
of yo u r cho i ·e i · q uite stra ig htforwa rd. on u lt 
Table 2 in the 25 user m anual. T hi s table li sts the 

p r in te r control codes. ot the cod s n edecl to 

select th e prin1 mode yo u a r inter steel in . T he n 
change the nstan t labe lled PCODE in listing Lo 
con tain the od s. Reassemble, and 1m1're read y 
Lo go. J ust exe utc th e program LO 1 ct th mode 
of" your ho ice. 

Bea r in m ind that the program wa specifica ll · 
designed LO x ute in conj u nct io n wit h the DE
BUGGE R. I t is im portan t to remember this, as the 
BRK instructio n i · used to te rminate th e p rogra m . 
In effe ·1, this instru ·rio n re linq u i ·hes contro l to 

the DEBLGCE R. l f" yo u wan t LO use the program 
in some o th er env ironment, then ou should 
change the ex it logic to con fo rm to the constra ints 
or that environment. 

Howev r y u de icle LO use rhe rout ine, I 1101e 
that yo u Im el it u d u!. Good prin ting, and good 
luc k! 

0100 ;++ +++++++++++++++++++++++++ 
0110 ;+ ASSEMBLER SUBROUTIN E TO + 
0120 ;+ INTERFACE TO THE + 
0130 ;+ ATARI 825 PRINTER + 
0140 ;+ J. ELLIOTT. APRIL/81 + 
01~i0 ;+++++++++++++++++++++++++++ 

0000 0:L60 IOCE: * = $0340 ;I/O CONTROL 
0340 0170 * = *+2 
0342 0180 ICCOM *= *+1 ;COMMAND CODE 
0343 0190 * = *+1 
0344 0 20 0 ICE:AL * = *+1 ;BUFFER ADDRESS LSB 
0345 021.0 ICE:AH * :::: *+1 ;BUFFER ADDRESS MSE: 
0346 0220 * :::: *+2 
0348 02~l0 ICE:LL * = *+1 ;BUFFER LENGTH LSB 
0349 0 2 4 0 I C E: LI-I *:::: *+1 ;BUFFER LENGTH MSB 
034A 025 0 ICAX1 * ·-· *+1 ;AUX CONTROL BYTE 1 
034B 02{10 ICAX2 * = *+1 ;AUX CONTROL BYTE 2 
0008 0270 OP NOT $08 ;OP EN FOR OUTPUT 
0003 0280 OPEN $03 ;COMMAND CODE - OPEN 
oooc 0290 CLOSE $0C ;COMMAND CODE - CLOSE 
0009 0300 PUTREC - $09 : PUT F~Ecor.:D 

009B 031.0 EOL $9E: ;END OF LINE CCR> 
001B 0320 Ef:>C $1E: ;ESC CONTROL CODE 
0014 0330 COND $14 ;CONDENSED C.C. 
0000 0340 NULL = $00 ;NULL CHARACTER 
0060 0350 IOCE:6 = $60 ;IOCE: :f:6 IND EX 
0028 0360 BUFSZ 40 ; MAX F.:ECORD SIZE 
E456 0370 CIOV $E4!"j6 :cro ENTRY VECTOR 
03'fC 0380 * = $0600 ;PROGRAM ORIGIN 
0600 A2FF 0390 LDX :1=$FF 
0602 9A o.qo o TXS ;INIT THE STACK POINTER 
0603 AZ60 0'f10 LOX tIOCE:6 ;OPEN P: USING i6 
0605 A903 0420 LDA tOPEN 
0607 904203 0430 STA ICCOM,X ;SETUP OPEN COMMAND 
060A A948 04'f0 LOA tPNAME&$FF ;POINT TO THE NAME 
O~>OC 9D4'f03 0450 STA ICE:AL, X 
060F A906 0460 LDA tPNAME/256 
0611 9D4503 0Lt70 STA ICE:AH,X 
061'f A908 O'f80 LDA tOF'NOT ; OF0 EN FOR OU TPUT 
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Auto-dial I Auto-answer 
for Atari 400/800* 
Our MICROCONNECTION™ for the Atarii. •·:l!il-~lllll 
comes in two versions- the RS232 ~ 

MICROCONNECTION™, for ' 

use with the 850 • Interface 

Module (Autodial I Autoanswer 
optional), and the Atari• buss
decoding MICROCONNECTION™, . 

which plugs directly into the com

puter's data buss (Autodial optional). 
The MICROCONNECTION™ for the 

Prices start at$ J99.50. 

To order your MICROCONNECTION, 
or for more information, write or phone: 

-----DJ-~-

the ffl!C!OP8!!Pheri!! CO!PO!i!f !on- - -
2643 151 st Pl. N.E., Redmond, WA 98052 (206)881-7544 

Atari• - the obvious answer. 

•Ind icates trademarks of Atari , Inc. 

SOFTWARE 
AUTHORS! 

Join the company of best
sel ling authors at Med Systems. 
We have an established market 
spanning the free world and 
royalties second to none. We 
seek excellent games. utilities 
and applications pa ckage s. 
Only the best are accepted! If 
you have authored software 
you feel is publishable, submit it 
to Med Systems. Software 
Review Section. 

KNOSSOS You wander a g igantic. 3-D perspective cave. seeking the 
only door out. Somewhere. the minotaur seeks you for a grizzly meal. The 
cave 1s graphically represented as though you are actually there! 
Extensive graphics. sound effects. 

Atari 400/800 16K BASIC cassette Sl4.95 
Atari 400/800 32K BASIC disk Sl9.95 

Scott Adams Adventures 1-9 for 24K Ataris. What can w e say 7 These are 
some of the bestl 

Atari 400/800 24K cassette Sl8.95 each 
(The hig her numbers are t11e harder adventures) 

COMING SOON FOR THE ATARI: Rat's Revenge, Deat~1maze 5000. 
Labyrinth. Asylum 

ATARI SOFTWARE: Star Raiders 534.95. Chess 534 95. Basketball 524.95. 
Asteroids 534 .95. Missie Command 534.95. Space Invaders 516.95. Super 
Breakout 534.95. Joystick Pair 516.00. 

CALL FOR OUR INCREDIBLE HARDWARE PRICESI 

MED SYSTEMS has been publ1sh1ng and d1stribut1ng softw are worldwide 
since 1979. We publish only the bestl We sh ip within 5 days. w henever 
possible. usually w1 th1n 21 We don't wait for "checks to clear." We know 
how hard 1t 1s to wa it for that perfect program. We even guarantee 
satisfaction! If you don't like our software. return 1t w1 t111n 14 days for a 
prompt. cheerfu l re fund. If you have a problem. call us 10-6 EST. We are 
here to serve you. 

MED SYSTEMS 
Box 2674-Cl . Chapel Hill . NC 27514

h•l ==(919) 933-1 990 
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0616 9D'fA03 
0619 A900 
061E: 9D4E:03 
061E 2056E4 
06~~1 3024 
0623 A94E: 
0625 9D4'f03 
0628 A906 
062A 9D'f503 
0620 A928 
062F 904803 
0632 A900 
063'l 904903 
0637 A909 
0639 904203 
063C 2056E4 
063F A90C 
0641 904203 
0644 2056E4 
0647 
0647 00 

06'f8 50 
0649 3A 
06'lA 9B 
064[: 1E: 
064C 14 
064[) 00 
064E 9E: 
06.ifF 

O'f90 
0500 
0510 
0520 
0530 
0540 
0550 
0560 
0570 
0580 
0590 
0600 
0610 
0620 
0630 
06'l 0 
0650 
0660 
0670 
0680 
0690 
0700 
0710 

0720 

0730 

RETURN 


F'NAME 


F'CODE 


STA 

LOA 

STA 

JSR 

E:MI 

LDA 

STA 

LOA 

STA 

LDA 

STA 

LOA 

STA 

LOA 

STA 

JSR 

LDA 

STA 

JSR 

-
BR~( 

.BYTE 

• E:YTE 

.END 

ICAX1tX 
:1:$00 ; CLEAF\ AUX2 
ICAX2tX 
CIOV ;oo THE OF'EN 
RETURN ;EXIT IF NO GOOD 
tF'CODE&$FF ;SETUF' THE ••• 
ICE:ALtX 
tF'CODE/256 ; ••• E:UFFER ADDF.:ESS 
ICE:AHtX 
tE:UFSZ&$FF ;SETUP MAX• • • 
ICE:LLtX 
t:E:UFSZ/256 ; ••• E:UFFER SIZE 
ICE:LHtX 
t:F'UTREC ;SETUP THE F'UT ••• 
ICCOMtX ; ••• COMMAND CODE 
CIOV 
t:CLOSE ;CLOSE THE FILE 
ICCOMtX 
CIOV 
)I( ;RETURN TO DEE:UGGEF\ 

"F': II t EOL 

ESCtCONDtNULLtEDL 

© 

ATARI OWNERS 
""'I J ™ DEALERS 

PROGRAMMERS 
MASTER MEMORY MAP - Lists almost every memory 

location that you might need with examples of what 
to poke or peek and what results necessary for 
beginning and advanced Atari owners. $5.95. 

TRICKY TUTORIAL TAPES - Do your programs all look 
alike? This series of self teaching tutorials will first 
show you what your machine can do, then take you 
step by step through the code itself. All of these 
" tricks" can easily be used by basic or advanced 
programmers. Excellent as Dealer Demos. 

TTT#1 - DISPLAY LISTS: Break up your 
screen into 3, 5, even 10 different modes 
of graphics and text at the same time. 

TTT#2 - HORIZONTAL/VERTICAL 
SCROLLING: Move the information on the 
screen up, down , or sideways. 
TTT#3 - PAGE FLIPPING: Instantly 
display a new screen of graphics or text 
by the press of a button. 
TIT#4 - BASICS OF ANIMATION: For 
games or busin ess presentation s , 
animated figures or graphs are very im
press ive. Similar to techn iques used in 
star ra iders.TM 
TIT#5 - LIGHT PEN PROGRAMS: Some 
single programs for use with the new light 
pen. 

Each program takes a few hours to completely learn , 
includes full documentation , and costs: 

$14.95 Tape or Disk.' Any 3 for $39.95 
ORDER TODAY OR SEND FOR OUR COMPLETE CATALOG 

SANTA CRUZ SOFTWARE 

5425 Jigger Drive, Soquel, CA 95073 


- ATTENTION ATARI* 
Programmers, Authors ... 

Let us Evaluate, 
Develop, and Market 
Your PROGRAMS. 

WHY??? 
Because, we Market 
only to ATARI* Users. 
Our staff has the 
Programming, Marketing, 
And Sales Experience 
to turn YOUR Program 
into a CERTIFIED Money maker. 
If you are interested, 
We are INTERESTED. 

For further information WRITE: 
CYGNUS MICRO SYSTEMS 
P .O. Box 1203 
Claremont, Ca 91711 
Attn: Director Software Marketing 

*Atari is a registered trademark of ATARI , Inc . 

http:raiders.TM
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Using The 
Color And 
Locate 
Instruction To 
Program Pong 
Type Games 
Michael A Gree span 
Ne\\· ta ri O\\'ners may be confused (as I " ·a. ) 
about th e COLO R a11d SE.TCOLOR instn1 ·tions . 
These t \\' O co11m1a11cls , and th e LOCATE in tru c
Lion . f'orm th e bas is of' Lh e fo ll owing PO G type 
ga m e. . 

In G rap hics 3, the re a re four co lor reg iste rs 
labe led 0, I , 2, and 3, whic h a re ace ' SS ·cl by th e 
in s tructi o n COLO R X, where X is th e number of' 
th e rcgis t r d esired. (CO LOR .f is th e same as 
COLOR O; COLO R E> is th e sa me as COLO R l 
e tc .) Wh il e CO LOR cle termi11 es th e registe r used , 
S ETCOLOR c n ;-1blcs )'O U to det e rmin e whic h or 
th e I28 co lors a rc used b)' yo ur clws n registe r to 

dra \\' points on t he screen . Th u , sin ce th e S~T
C:O LOR inst ru cti o ns a re id e ntical , the (o ll o\\'111g 
commands will each put a dark gold on th e screen 
a t locatio 11 I. I: 

10 GR 3: COLOR l: SETCOLOR 0, I , 2* : PLOT 1,1 
10 GR 3: COLOR 2: SETCOLOR 0, I , 2* : PLOT 1, 1 

Each co lo r registe r has a diffe rent d efaul t 
color that d e te r mi 11 es th e color oft he po i11 tS plot led 
i11 that registe r if' no S l '.TC:OLO.R O,.X. ~ _i~1structio11 
is g i,·e 11 . Th e refore p lott i11 g 1~0 1_nts m cldlcr~1H 
co lor r g i. t r · will prnducc cl if k rc nt colo 1_· · 1n t!1 e 
abse nce or SETCO LOR instru ctio n s, and 1de n u cal 
co lors if'icl nti ca l LTCOLOR inst ructions are 
us cl. 

I 11 the IJrooTa m be lo\,.. a ball \\·ill nw\·e f'romn 
le f'L to ri g h t ;i ncl ajo>·st ick is u eel to maneuve~· a 
paddle on th e fa 1· right tu i11t ~ rcep t the ball. l h e_ 
padd le is pl o tted in co lo 1· registe r I. a nd th ~· ball 111 
co lor regist e r'.!. In order 10 1110\·e the ball, 1t 1s . 
replotted in co lor registe r -1. \,·h ost' dd au lt c~1 l o r ts 
th e sa 111e as the background co lo1· (a n cl th u s ts 
i11,·isib le), a nd th en re plott ed on th e ac~ j ace 11 L s4 uarc 
i11 co lor regis ter 2. . . . 

The LOC:1\ T E i11 s l ru ·ti o 11 determ 1n cs if there 
is ;1 h i1. X C1 nd \ ' arc the X a11cl Y coo rdin ates of' the 
hall. LOC: ATF. X +I . \'. X l · ll s th ~ comput er to 
LOCATE th e point LO th e ri g hr of ' th e ball ;rnd to 

s tore t li e rnlor 1·1·.!.!.·istn o f' that p o int in 7... S in -e th e 
pad cl k: is plotted i11 co lor regis t r I , Z = I m -a ns 
that th e ba ll hit th e pacl dk: . 

Once vo u und rstancl th e u se of COLOR a nd 
LOC TE ·to 111 0 ,·c th e ball and effect a hit , it is a 
rela ti,·c l)" si 111 pie 111 a tt e r to ad d hou nd a ric ·. 2 or 
more paddles , sound , etc., ~ l e., e tc. (Or co ur~c ~h e 
sa m e res ult 0 111 bc accompli ·h cl b · Pi a 1 r liss dc 
(;rap hi c , but Lhat·s th e s ul~j cct or a n o the r a nicle.) 

Jn th e program belcl\\". A a nd B a rc the X a nd 
y ·oo rdin a tcs or l h e padd le. x and \' are th e x 
a n d y coordinates o r th ~ ba ll. c: re lates to ra nd o m 
ch a n g ·s in th' co lor or the padd le. s relate · to th e 
s peed \\'ith \\'hich th e ball m o\'es . 

*T h l.' SETCO l.OR c1)111111a11d i11 ~ 1 run~ llll' co111 pu1 c1· w ·et 1.hc 
color of' I h l.' poi 11 IS Oil thl' M "l l 'l' l 1 ( l h;u ·~ l hl' f'u 11< I io~1 of I he 0) 
'" to l11r I (11 1:11 \ go ld ) lnig h111l.'s~ 2. A l\\o Im the f1r:1 11u111lx:1· 
\\'ill th:i11gt· thl' Tt·x1 \\" i11clo\\ tn th:11 tolor.. \ f'our ,,·iJI change 
tht· b:ickgrn1111cl . 

1 REM B'T MIKE GREEM:;pAt·l 
2 l\'Et1 15604 SYCAt10RE LAME 
3 REM ROCKUILLL MO 20853 
4 REM @JE::;TIOMS CALL D-202 S'S? 0350 
5 REt1 OR H-301 924 2210 
10 S=51 : GRAPH I CS 3 
20 A=35: 8=10 : :;~=f1 : "1)=It-H( F:t·[I( (1)t19)+1 :C= IM 
T( RNO( 0)t15 )+1 
~'5 RH1 PLOT TIE PADDLE 
30 COLO~: 1:SETCOLOP 0.. C..B:F'LDT A.. 8: F'LOT 
A..8+1 
35 F:EH t·10llE 11£ PADDLE UP? 
40 IF ST! CKO) )= 14 THHl CIJLOF: 4 :PLOT A.•8: 
F'LOT A> B+ 1 :5'=8-1 : IF B<(1 THEt·i 8=0 
50 IF ST! CK( 0 )= i 4 THrn GOTO 30 
55 REM t10l.JE Tl-E PADDLE DOl·Jt·F· 
60 IF ST! CK( 0)=13 THrn COLCtF'. 4: F·LOT A.. 8 : 
PLOT A>8+1 :8=8+1 : IF 8>19 THEt-~ E:=1 '? 
70 IF STICJ\ ~) >=13 THHl 1-:;0TO 30 
75 F:EH PLOT THE BALL A~[l HOLD IT AT TH 
AT UXATIOM ~·!HILE THE CDt-1PUTE~: C:OL~·IT::; FR 
ct1 1 TO S 
80 CClOF: 2:F'LOT >:'., Y:FOR O= 1 TO ~:; : t·JE::-::T D 
85 REM Cl-ECK IF THE BALL HIT THE PADDLE 
90 LOCATE :~+L '·1» Z 
95 F:Et1 t10UE ~LL TO THE F.:IGHT IF IT HA::; 
~(IT F.'.EACHEO Tit EMO Cf THE F:Ql.1 
100 IF Z< >1 THEM IF >~< =35 THH~ C:OLOi;:: 4: P 
LOT >::, Y: >~=>~+1:GOTO 30 
105 F.ft1 IT 1 

:; A t1 rn::; 
110 IF Z<>1 THHl IF >::>35 THHl t·ns:::=t·n ::;:::+ 

; 11 111:? 11 HIT:;- 11 ,; HJT . t"1I~SE::;- .;t1 I~;S:COLOF'. 4 
:FOF.: B=H TO 19 :PLOT 35 .. B:PLOT 36 .. E: 
12Y IF Z<>1 THHl t-lE:>::T 8:::;=::;+rn :GOTO 2[1 
125 RH1 IT;:; A HIT 
13€1 HIT=HIT+l :? 11 HITS-".; H!T ; 11 m::sE::;- ;' ,; 
MI~S: S=S-10: COLOR 4:FOF: 8=(1 TC 19 :PLOT J 
5..B:F'LOT 34 .. B: t·E;::T B:GOTO 2(i © 

http:SETCOl.OR
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le ng Ll1 of the limensio n d record . iz .JusL Lo ge t a 
r I for the program, t ' I . i11 " f'ew ll CllllCS orAtari BASIC 
nu mb r . As 1ou e n ter ca ·It item , REC \\' ill swre 
the cu rrent re o rd nu m be L To e n cl our data 
entr ,j ust e n te r a n ull record which meansj u · t String Sort Jerry White 
press t it r Lurn k 

T he dala wi ll b ·o r1 ccl 1hc n cl is p la cl o n Lh ePu lling dala in ·tlphab Lica l order make fi nd ing 
SCl'e 1i. You can pause Lh c displa b · ho lding th · Lhi ngs much easier. Ha ,·inu- numbered items in 
CT~ L ke a nd Lyping I. Repeal Lh is proced ure LOnumeric order is oflen es emia l. 
co n u n ue .T h is Lari B lC adaptation of the She ll -

fl · r Ll1 e once! claw i. di ·p la eel, you maleLzn r . on algorithm do · b Lh . lumb red 
·ont inu • b · p ressing th OPT IOi\ bu 1ton . Again.iLem · wi ll b pla eel before a lphab Lie dala if bOLh 
anu ll lllr wi ll! gi n 1hesonpha ·c. 

a re used. 
clcl some opLion of' ro u1· own, uch as ·av in g Thi demo program can easi ly be mod ified to 

th file ( ) on ·asseue <>I" d iskelle. and you've got
suit you r need . For demonst rat ion purposes , I L 

·o u rse lf a m in i-daLabase. \' ou c.1 11 fi nd ·nclles · usesu p th is program Lo hand le up to I00 records. Ea h 
for m a n ipu lating da la. Son in g is o ne or I he lllOS l record or iLem ma · co n Lai n up LO 30 characters. 
e ff ct iv. war or ma ki ng daLa eas ie r lO read and u ppose 30 cha rac:Le rs is just short of you r 
hand le. Remember , rou r ALari compuler ca n do arequi remenl . Let's assume ) 'OU need a 35 cha racter 
oTeat dea l mo r Lhan e nLe nain )'O U . 

r · ord. A ll o u wou ld have ro do is change a ll 

re f r n · s of Lh numbe r 30 Lo 35, and cha nge a ll 100 l\'Etl ATARI BASIC :3TRH~:; SORT 

29' · LO 34. You wo uld a lso hav to change boLh 
 110 R81 TUTORIAL BY .J~:\' WHITE 

place where yo u find A$(3000) in li ne 130 Lo 
 120 F.fM :t U :3ETUP *t~ 

A$(3500). T his figure is the record size mul tip lied 130 DIM A$( 300ff:i J E,'$( 30 ) I (:$( 30 ) : A-.i( 1 ~c: II 
 II 

by I 00. l f yo u have m o r Lhan I00 record ,j u t : A$( 3000 )= u II : A$( 2 )=A$ :B$= II II : C$= II II 


mulLi p l yo u r reco rd size by Lhe max im u m num b T 
 140 GRAPHICS 0= SETCOLOF~ 2, 0, 0 : POKE :32 .. 2 = 
o f reco rd s you may poss ibly need . GOTO 320 

You d o no t have LO c nLer a ll o ur 1·eco rcls a l 150 l\'EM t** '.30n A$ ::;~:~~:o/.
o ne time. Yo u a lso d o not have to Lype Lhe e mi re 160 T=WT<T.,..3)+1 =FOR L1=1 TO REC-T =FOF.: L 

2--l1 TO 1 :3TEP - T educational software for the ATARr educational software for the APPLE= 
~ + 170 IF A$( L2:t.30-29, L2~;30 >< =A$( ( L2+T /*30l HIDDEN WORDS ~ 29, ( L2+T):t.30) H·Hl 210 
" A word·search program for the ATARI". ~ 180 C$=A$( L2:~30-29 , L2:~Jt1 ) : A$( L2:r-30-29 .. L2il Move your character over the letters ~ 

~ waaMu s e•H uo , Eweo sc"' that spell your word. Words may be read g t30 )=A$( ( L2+T /*:30-29 .• ( L2+T\~=:30) 

~ ~~~g~~~n ~~~ .g~~::g from left. right up. down. or diagonally. ~ 
 190 A$( ( L2+T/*30-29 , ( L2+T \*-30 )=C$ 
< ~: : g~~~;~~~~,~~g~~~ • For one or two players ~ 
5 ~ w6r~~~ ... ~~~~J~~:~~~ • Four levels of play l 200 ~E>ff L2 
.. ,,.,,sorovH>UuJo•><u1« • Comes with word base of the most ii 210 SOOHO 0, REC+10-LL 10, 2 =HE><T L1 ~ «GAi "..", :~.:;sPT " " frequently misspelled words. ~ 

06~ "' • Requires JOYSTICKS ; 220 IF T>1 Tl-Et·~ 160
i 24K BASIC. Grades 1·8+ ... 517.50 ~ 230 REM :~:U DISPLAY '.;cf~TED DATA :*~;:*: .. ..; 
iO 240 SOJHO 0) 0J 0) 0 : ? Cl·F.:t( 1 C.'5 ) : ? ' II :~==1~t so 
c SPATIAL RELATIONS ~ RTEO DATA :*** 11 
0 

·zi 

~ Designed to help the child learn words For the ATARI" " c 

Q. 250 Fffi ME=1 TO F.:EC :? A$U1E:!=:30-29, t·1E:*:3f1) 

~ that indicate size and placement Units ..-----.. 
~ :t£XT t'E
" cover. big/small. tall/ short righ left. 0 
~ high/ low. over/ under. in/ out Requires 

THIS IS
"e!. 260 !\'EM :=U* CCtff IMUE OPT I Ot~ tt~~ 

one joystick Minimal reading. SIDE 0 "' 270 ? :? 11 PRES OPT I Dt-l TO ADO OAT BIG ltl~ 
Q. TWO REQUIRES NO READiNG · Use A11 

: ? II PRESS SELECT TO ENO 0Et10 II i~ with Type.'N·Talk .. speech synthesizer. i 280 IF PEEK( 53279 )=3 THEM 330-5 16K BASIC, Preschool· I .. . . 517.50 ------- O'., 290 IF PEEKC53279 )=5 Tl-EJl GRAPHI CS 0: Et·iO 
..2 Type-N'-Talk'M*** speech synthesizer (VOTRAX). ~ 
~ Let your computer talk with one of the easiest to use speech i:; 300 GOTO 280¢i synthesizers on the market ;i1 

1 ~ Requires RS·232 interface ......•.. ... . ........... . 5375.00 ~ 310 R£M :U:* DATA ENTR'·1 :~~:~~: 
320 ? :? II EHTER UP TO 100 F~ECOF.'.O::; TO 8El <ltH.E.S.I.S. ~ S(l;:TEO: II 

~ P.O. Box 147 • Garden City, MI 48135 ~- 330 REC=REC+ 1 : ? :? II Et-ITEi''. RECOF.:D II ,; REC : B 
" or call (313) 595-4722 for C.O.D. g $= 1111 

: 11-F'UT 8$ : LB=LEM< 8$ >~<· Some T.H.E. S.L S. software is now availabl e for the APPLE II+ e!. 
~ DEALER INQUIRIES WELCOME :S 340 IF LB=0 Tl-EH REC=REC-1 :T=REC:? 1 

11 ~:tt; 
Please odd s 1.50 shopping/handling. S 1.50 for C.O D .. Mich. res add 4\ sales tax. ~5 WRITE FOR FREE CALJ\LOG i!l S 0 R T I M G ***" : GOTO 160 

.._ "Ar Rl1!> tfddemarkofAtan.lnc_ ""APPLEisuadematk ofAppleComputer.lnc "" "Type-' ·Talk 1s n 
J:! trndemari< of Votra."<. ~ 350 A$( r;~EC*30-29 I REC:*30-29+L8 )=8$ 
;).Jl?MlJOS ll?UO!ll?:>np:i • • +113,ddV :141 JOJ ;).Jl?~OS ll?il0!11?:>np;i JHV.Hf :141 360 GOTO 330 © 



LE'ITER PERFECT T.M. LJK 

WORD PROCESSING FOR THE~TARI-800T.M . 

EASY TO USE : LETTER PERFECT is a character orientated word processor with 
the user in mind. The program (ma chine language) is very fast. It is a menu driven program 
that is very easy to operate. The program is a single load program and can work with one or 
more disk drives. It requires a minimum of 16K of memory and a single disk drive. With the 
Artari 825 printer you can print tex t with right hand justification. You may also use different 
type fonts (10 and 17 character per inch) wi th in the body of the tex t itself. Bold face is printed 
as expanded print font Underlining can be done as well as sending Escape characters wi thin 
the body of the letter itself. All the formats are a defaul t bu t you can change them all to desired 
values if you wish. Right Margin. left margin. top of form. line spacing. etc. are easily changed. 
Data Base Merge works with the sister program LETTER PERFECT - DATA BASE MANAGER. 
User may use this program to createmailing lists. and completely develop your own data 
base for your personal needs. All tex t packed before storage to diskette for greater storage 
capaci ty Large Buffe1allows you to pick up and move up lo one full page of screen tex t and 
move 11 to any loca tion in the text. Merge more th an one fi le together for easy edi ting. Screen 
Format allows you lo see on the video screen exactly how the tex t wi ll appear on the printer. 
Au tomatic page numbering. headers and footers are easi ly accomplished. This program is 
easy to use because of its meaningful and easily mastered commands. Fully documented 
wi th a users manual that ex plains in simple language "how to· completely use the program. 

All this and more, for $149.95. 

Features: 
FULL CURSOR CONTROL Insert a Line 
Home Cursor Headers and Footers 
Scroll Page Forward Sh ilt Lock and Release 
Scroll Page Backward Global and Local Search 
Pause Scroll and Replacemenl 
Scrol l Line at Time Underlining and Boldface 
Scrolling Speed Control Autom atic Centering 
Move Cursor Down Horizonta l Tabs 
Beginning of Text Special Print Characters 

Spl it Catalog 
MULTIFUNCTION FORMAT LINE Pag e Numbering up to 6S535 
Standard Formats a Defau lt Prin ls up to 255 Copies of 
Formats Easi ly Changed Single Text File 
R1gh• Jus11l1cat1on Non Printing Text Commenting 
Left Margin 
Page Width FUNCTIONS 
Line Spacing Delete All Text 
Lines Per Page Delete All After Cursor 
Form Stop Delete All Before Cursor 
Set Page• Delete Next Block 
Top Margin Delete Bulfer 
Bollom Margin Move Next Block to Buffer 

Add Next Block to Buffer 
Delete a Charact er Insert Block From Bulfer 
Insert a Character Merge Tex t Flies 
Delete a Line 

• ppk! 
CIThis program also available on the Apple in 40/80 Video (Super'R' 

Term, Sm arte rm, Videx, Bit-3). You may use any printer type. The 
Hays Micromodem II can be used to send files. Can be Reconfi
gured at any time to use different printer, 80 column board, or 
standard 40 column video. Much, Much, More! 

FREE CONTROL PAGE 
LJK ENTERPRI SES INC ., 
P.O. Box 10827 
St. Louis. MO 63129 
(314) 846-6124 

·Appie T.M. of App le Computer Inc., - TM. Atar i computer Coroora11on 

MAIN-MENU 

..... 
CURRENT DRIVE 

NUMBER #1 

Editor 
Change Drive # 
Load 
Save 
Merge 
Screen Format 
Printer 
Lock 
Unlock 
Delete 
Format Disk 
Data Base Merge 
Quit 

.... 

Press ·<· or ·>' to move cursor 
Press (Return) tor selection 

USE: EPSON MX-80 

and ATARI -825 

PRINTERS 

CO MPUTER BASED SOFTWARE 
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Dynamic Player 
Animation 
With Atari Alon Wotso 

T his a nicle d esc ribes a s impl L · ·hnique Lo ci-ea te 

cl 11a mi · pl a ·e r with AT \RI ': Pi a · r/ Ii ·. il e 

(:ra p hi cs. A ni clcs have a p p 'a n :cl h Tc in COM

PUTE! , a we ll a · ATARI CO L'C'TI O \', which 

d e c ribe ho ,,· Lo se t up P/ l\ I G raphic, b it-map 

pla. e r · a nd rnm·e th e m u ingjo ·· ti ks. l f ro u 

wo uld lik ·o ur a irpl a n LU face in th e clirecLion it 

is mo vin g, o r )'O ur pl a ~ ·c rs Lo s ha ke the ir heads o r 

m ove th e ir fee l, thi s a ni cl ' m a · h ·I p •o u . 


T he centra l idea is LU LI. ca ·tri11 g o r s ubst r in g 

l ho ld th e b iL-ma p d escriptio n fo r ach vie w o r 

pos iti o n )'O U wa n t )'Ollr pla T lo a ·s um e. T h n , 

us i11 g th e VA L fun ction , po k ' clilTc rc nL s tr ings or 

substrin gs Lo m a ke yo ur playe r ·ha nge. 


As a n exa mple p rogra m , we will crea te a fig ure 
who " m a rches" ra isin g first one foo t , th e n the 
othe r. Fir l , we dra w and bit-map th e diffe re nt 
pos iLio n irwo h· cl in ma rchin g. · ~e Fi g u r · I. 

We \\'ill puL o ur bit-lll a p cl sc ripti o 11 s i11 D \ T \ 
·1a te m c nt: LO m a ke them eas>' to !incl : ho uld we 
\\'a n t Lu m a ke cha n ge. in a n · of the p larcr po ·itiu ns 
later. It i · impo n a nL LO u thr ~ d i gi t s fo r ca h 
row in ·ach bit-map. For exa m p l ·. in o ur DAT 
sta Lc m Ill , 7 " ·ill be cmered 007. ()(i will b e nte red 
066, a nd so o n . T h is m a kes it as)' LO fin d each 
c le m e nt of the str·in g o r substrin g wh e n we ge t 
read y LO po ke Lh c d esc ripti o n into lll c m o 1y 

ow le t's ge t LO th e prog ra111 it se lf": 

LINES 100 - 150. I lcrc s1 ri1ws arc dim e n
s io ned. Our d a ta is r ad (in groups o fthrcc 
di g its) a nd p ut int o the strin g P." . P~ no \\· 
co nta in s the descr ip ti o ns !"or a ll three pos itio ns. 

LINES 200- 290. T hese lines sc i u p P/ I 
Graph ic. 
l.I :\ E 220 is o ur p la ·er's s tani n ~r po:iLio n . 

Ll:\ F. 230 e nables do u b l ' li11 · rc ·o lutio n . 

LI:\ LS 2cl 0 a nd '.Z :iO se t pl a ycr/r 11 iss i I · a cl cl rcss. 

I.I:\ F. 21)0 nabks P/1\ 1 C ra phics. 


LI:"\ E 270 ·I Jars o ut p laye r m e 111 o r >· a rea . 
LI ;\ : 2 0 ·et · our p la yc r co lo r Lo gold . 
LI ;'\ F. 290 sets pla yer·s ho ri zo m a l positio n. 

LINES 300 - 390. T he e lin es es tab lis h a ,·ic " · 
o r pos itio 11 po ime r LO incli ·ate ll'hich pos it io n 
is to b · dra wn . "incc a ll o ur ck sc rip1i o 11 s arc in 
th e strin g P$. we use a · ubstrin g \ $LO cx1 rae1 
th e pos ition d esc ripti o n o r eac h ·'m a r ·h" sLe p 
as need ed . Sound is added in lin e 38:> so we 
G ill hea r th e s ie ps as Lh ey a rc m ad e. 

LINES400-470. T hi s i th e m o 1i o 11 ro u1i11 c. 

LI ;\ E -11 0 r ad th j oyst ick. 

LI:\ ES -l 20 -1-30 , -1--1-0, -1-50, a nd -160 chec k for 

no ju · tick m o ,·e rne nt or rn o ,·e rn c nt l ' f"t. r ig ht. 

cl o \\'n , o r u p rc: p cti,·c ly. 

Ll;\ E 470 se nds th · p rogra 111 back to ihe 

po i111 cr to begin aga in ,,·ith the 11 cx 1 p lay T 

pos1uo n . 


LINES 500 - 530. T hese DA TA Late m m s 
ho ld th · bit-map inf"o rm a ti o n . Ea ·h o l"lin ·s 
:) I0 . 52 0, 0:10 co nta ins a diffe rent pos iti o n . 

A l"t e r 111akin g· yo ur wa y throu g h this ex a111pl e . 
)'O U will no doub1 ha ,·e ideas for expa ndin g it o r 
fo r· fi g ur 'S o f" '() Lil"O \\"ll d esig n . l O U m ay \\' ;J il l l O 

acid pos itio ns whi ·h ha ,·c o ur m a rchin g ligur · 
ac1u ;dl · 1urn a nd 111arch !"ac in g lc l"t o r ri g h t. To d o 
this. set u p a pointer \\'hich i cha nged as 1h c . i o ~ · s ti c k 
positi o n is read. r\ no d 1er idea is Lo uses pa ra! 
st rin gs or s ubstrin g · fo r th e h ead and bod~'. By 
·o nc; 11 c nat in g th ·st rin gs. ·o u ·; 111 111 a kc 1 he: p laye r 

: hake his h ' ad ,,·hil e 111 a rc hi11 g o r ,,·hil c 1w1 1110\' i11 g 
his reel a l a ll. 

I!", like m e. ym1 ha ,·e g ro \\'n tired o f" 111 0\' i11 ~r 

s1a 1ic li g urcs a rou11d th e sc reen , these ideas ll'ill 
help )'O U . Now our s paces hips ca n e xpl od e i11 ;1 
c lo ud ll'lt c n th ')' arc hit , your f'i g urcs ·a11 d ;111 ce 
and cha nge c:x pr 'ss ion s. a nd your a11i111 <11io 11 dlorl s 
G ill be more 1-e \\·a rdi11 g. 

Re fere nces: 

C: r ; II\ 101 d . C:hri,. '' l' l,l\tT-:"- l i"'ilc C:r;1phi(' 1, i1h llH· .\t.1ri 
l'l'l ,cirtal ( :11111p111c1 s, ,Jt·111" . p. lili . COMPUTE!. l"t l<' i'-1. 
J11111an 1!181 . 

·· l' la\lT- .\l i~'ilc C:r;1p hic,· ·. p. I 0 . T/,,, A1111 i 
(."1111111.,/11111. \ 'o l. I. :\o. I . Spring- I !I, I . 


. \ /011 /1111 81111 /111 ,11 l fr/1 ·11 ·11u .\/ 1111111tl . . \ Jari. l 11t .. 111 p 1 

rig l11 I 'J:-10. 


Bit-maps For Player Positions 

126 126 126 
090 090 090 
066 066 066 
060 060 060 
219 219 219 

189189 189 
102102 102 

102 230 103 
231 007 224 

Figure 1. 



111 	 PREMIUM 
SOFTWAREII 

.11 '  FOR YOUR 	ATARI
DEDICATED TO ,AT AR I® 

ARCADE GAMES 24Kdisk; l6K cassette; Joystick required 
Add these HIGH RESOLUTION. REAL·TIME. ANIMATED games to your software arsenal. Get 
FASTACTION and FULL SOUND GRAPHICS that take advantage of the unique features of 
your ATARI. Enjoy challenge that requ!res strategy and skill. 
SPACE CHASE Fly against intelligent invader clones. Arm Yourse lf with Nuclear Defense 
Charges and play with or without Defense Shields. Enjoy this action·packed multicolor 
space odyssey. Disp lays top score. number of planets saved and number of galaxies 
conquered. Sl4 .95 cassette: Sl9.95 disk 
TIMEBOMB Meet the challenge of this fast moving animated race against time. enemy 
aircraft and enemy bombs as you attempt to disarm timebombs set to explode amm uni· 
lion depots. Avoid aircraft of varying sizes and speeds - and their bombs. Choose one of 
ten Day or Night Missions. Use from one to four Jorsticks. Any number can play: top 
players listed on scoreboard . S 14. 95 cassette: S 19.95 disk 
DATA MANAGEMENT 
FILE-IT With this startup data base system you can file and rr.anage personal information 
and data. Use this database system to create. sort. store. and manipulate information such 
as appointment calendars. address or telephone data. credit or charge card records. stock 
investments. medical or prescr1pt1on information, hobby, coupon or other types of 
collection informaton...and more. With a printer you get 1 or 2 across mailing labels. disk 
1acket inventory covers and neatly written copy of all your data files. Comes with well 
documented instruction manual explaining basics of computer filing. Fast and easy to 
use. Holds 100+ records in 241\ and over 300 in 40K. Requires minimum of 241\ and one 
disk drive. Pinter optional. S34 . ~5 (Disk Only) 
FILE·IT 2 An eipanded database sy.;tem which extends FILE-IT, provides the following 
additional capabd11les. User controlled data selection for creating subfi les from main data 
Ides. Random access file updating fOf label and frnanc1al data files. Financial entry and 
report generator programs provide data selection by code(s) and / or date(s). Monthly bar 
graph program generates visual pictures of selected data on screen/ pr inter. Requires 1 
disk drive. minimum of 241\ RAM. and an 80 column printer. Suppons single or multiple 
drsk drives. Includes detailed documentation. users manual and utility programs. $49.95 
EDUCATIONAL/ ENTERTAINMENT 
MY FI RST ALPHABET Wrll grve your youngster an unparalleled learning experience. 
Complete with melodies and th11ty·s1x professional drawings, children see pictures and 
hear tunes with letters and numbers of their own choosrng or the ones you choose to 
show. Package includes a GRAPHICS EDITOR for creatrng. ed itrng and VIEWING your own 
custom drawrngs in real trme. Use drawings with any basic program or as part of MY 
FIRST ALPHABET Instruction manual included. Minimum of 24K and disk required. 
S2995 
WORDGAMES Th is package is 1am-packed with hours of fun and challenge. Wordgames 
contains GUESSll WORDJUMBLE and POSSIBLE GUESStT. a deductrve alphabetic 
reasoning game tor I or 2 players can also be used tor teaching or learning dictionary 
look·up ski lls Comes with 60 word vocabulary WORDJUMBLE 1s a multiple word 
descrambling puzzle with play-on·word hrnts and mystery answers. Comes with 20 
pu11les Instructions show how to substitute your own words and clues. Use POSSIBLE as 
a word game lool to assist creatrng or playrng word or letter scrambling games by showing 
all combinatrons of letters you supply. If you like word games you will love this package. 
161\ cassette Sl4 95. 24Kd1sk Sl9.95 
UTILITIES 
PROGRAMMING AIDS PACKAGE I Is four utility programs to help increase programming 
efficiency and learn more about your computer. RENUMBER handles references and eftll 
variables. Generates D1agnoshc Tables for programming error detection. PROGRAM 
DECODER. DECIMAL TO BCD and BCD TO DECIMAL programs give you a practical way of 
studying internal program representation and ATARI number-conversion procedures. 
Comes with comprehensive users manual. 16K cassette $14.95: 24K disk $19.95 
SWIITT UTILITIES Make programmrng lime more efficient; increase programming 
product1vrty. Includes all of PROGRAMMING AIDS I plus has REM Remover , Variable 
Lister . D1sklist. DDS Caller (access DOS Utilities with program 1n core), MENU/ SELECTOR 
(to run programs rn either saved or listed format) and Custom Print (for preparing 
condensed and indented program listings on either EPSON MX-80 's or ATA RI 825 
printers). (l istings skip page perforations and title and number pages.) Minimum of 24K 
disk system required . $29.95 
DISKETIE INVENTORY SYSTEM Use this system to gain control of your expanding 
disk/ program inventory. Quickly get locat ions of single or multiple copies of your 
programs and all your va luable fi les. An invaluable tool . this system is easy and 
convem~nt to use and to update. 24K disk system required . $24.95 Printer suggested . 
GRAPHICS EDITOR (refer to MY FIRST ALPHABET.) 

TO ORDER SEND CHECK OR MONEY ORDE RTO 

SWI FTY SOFTWARE, INC. 
P.O. BOX &41 

MELVILLE, N.Y. 11747 
1516] 549-9141 

Atari 1s a regi sterd trademark of Atari, Inc.. and all references to Atar i should be so noted . 
N.Y. RESIDENTS ADD 7% SALES TAX 

rAVATAR" 

'"SOFTWARE,J 

FOR 

JI~ 

ATARI' 

HOME MANAGER 

Part 

Cash Flow 
This month AVATAR SOFT WAR E introduces a 
tot a I I y integrated pack age tor the home . 

HOME MAN AGER is a series of programs which 
cover cash flow, budge t , tirna scheduling, 
t i I ing, inventory and gas consumption . Each 
proyram a It o w s you to input up to 200 entries 
µer mont l1 dS both i ncome an d expense , in 
c a tegory names that can be used as Is or 
modified to suit your own needs . All entries 
are saved on disk. Categories can be viewed 
on the screen or can be printed . 

Yo u don 't h a v e to b e a c o mpu te r p rogramm er t o 
use this package! The com put er does the work 
f or y ou . Along the way your choice ,; a 11d 
inputs are careful ly monitored by the progra m 
t o insure that on ly the cor rec t data Is being 
used and saved . 

Cash Flow, written b y Jerry Falkenhan, has 
b een ested f or over s ix months with non
co mµu te r oriented people. The result is a 
ni ce , c I ean , smooth - running package that 
makes usi ng the computer an enjoyable 
e~p~ r lt nce w ith u seable , practical 
dpp I i ca t ions . 

Cash F l ow is a total package in it self, and 
is a I so a mod u I e that t its in to the Ho me 
Manager Package. As th ese modu le s become 
ava i I ab I e , th ey can be pur chas ed and put into 
the bin der i nde xes already provide d tor you . 
You can th en ta i I or o ur package to your o wn 
persona I needs. 

Cash Fl o w comes in a handsome, 3- rlng binder 
with docume ntation. 

CASH FLOW , B I NDER & DOCUM ENTATION $ 50 .00 

***** 

PERSONAL QUICK EDITOR 

Our Perso n al Qui ck Edit o r is the c losest 
pa ckage to a t r ue word proces sing syste m 
w ithout the high price! The pro gram a 11 o ws 
you t o crea te, edit , de I ete & move text. 
Vertical scrolling, elongated te x t, special 
te x t formatting abil it ies , centering and 
e I o ngated text cente ring, etc . , a I I combined 
Into an easy to le arn and use form makes the 
Persona l Qu ick Ed itor a r ea l buy a t only 
$ 24 . 95 . 

2096 ·A Walsh 	Ave . 

Santa Clara , Ca. 95050 
Phone [4081 988-5399 
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Program 1. 

10 REM i:U D'~IC PLAYER ~It1ATION 
WITH ATARI tU 

20 REM BY Alan ~!atson 
30 REM June 25, 1981 
100 REM :m: Dit'ENSION STRit-r.;S & REAO 

Ft.AYER DATA *** 
110 DIM P$( 81 ), IJ$( 27 ), [)$( 3) 
120 F~ 1=1 TO 27 
130 READ OS 
140 F1< 3;I-2, 3".U )=0$ 

150 t-EXT I 

200 i;£H :t.n: SfT P/t1 CRAPHICS *** 

210 GRAPHICS 2+16:SETCOL~: 4, 7,2 

220 X=127 :~'=63 


230 F'l](E 559 .• 46 

240 I=PEEK( 106 >-E:: POKE 54279, I 

250 FffiASE=H:C.'56 

260 F'O<E 53277 I 3 

270 FCJ< I =Ft18A:;E+512 TO Ft18A:::E+640 :POKE 

L0=t£XT I 

280 F1J<E 704, 22 

290 F'll<E 53248, :>:: 


300 ~£ti :*::*:* urrn POHHEF.'. & STRU~~ >.~::~),:: 
310 C=C+l 
320 IF C>4 T~ C:=l 
330 Cti C GOTO 34fL 350, 34~L 360 
340 ll$=P$( 1, 27) : GOTO 370 
350 ll$=F'$( ~'8, 54): GOTO 370 
360 ll$=P·$( 55, 8L' 
370 FOR 1=1 TO 9 
380 POl<E Pt'b'ASE+512+'·,'+ I .• UAL( 1...1$( 3t l-2 ) 3:tl 
)) 
385 IF C=2 OR C=4 THEM :;QUt·lD 0, 28t L 6 .. 9
I 
390 t-E>ff I 
400 RH1 :$::~* t~JT IOM ROUT I~~ :*::~(:t 
410 A=STICK( 0) 
420 IF A=15 THEN 310 
430 IF A= 11 THHl >{=>::-1 : Pm::E 53248 , ::< 
440 IF A=7 Tl·Ul >;=X+1 : POKE 53248, >{ 
450 IF A=13 THEN Fm;~ .J=l 1 TO 0 STEP -1 : P 
M FtEASE+512+Y+.J, PEEK( Pt1t:A::;E+511 +Y+.J) : 
!'EXT J=V=Y+l 
460 IF A=14 THEM FOP J=1 TO 11 :POKE Ft18A 
St:+511+'i+.J, PEH/ F'MBA:3E+512+\'+J): t·E <T .J : Y 
=Y-1 
470 GOTO 310 
500 REt1 :Ut BIT-MAP OOTA FOR EACH 

UIHJ :U;:~ 
510 DATA E'6 , 090, 066 .. 1::1E.f1.. 219, 189, 1 (12, lf12 
,231 
520 DATA E'6, 090, 066 .. 060 .. 219, 189 .. 10"2, 230 
,007 
530 DATA 126, 090, 066 .. i)60, 219 , 189, 1(12 .. 1£f3 
,224 © 

GREAT GAMES FOR ATARI 
Gin Rummy 3.0 

The classic computer Gin Ru mmy game now available for Atari, 

with color graphics and sound. Pl ays a regula t ion game, and a 

tough game that will hold its own against anyone. Keeps score to 

game level. Disk version keeps a running score in disk fil e so you 

can start another session where you left off . 24K Cass. IGR/C 

$21 .95, Disk IGR/D $26.95. 


Casino Blackjack/Counter 
Play at a very realistic casino table - learn to beat the house at 

its own game. or just pl ay fo r fun following the recommended 

bets. You play one of f ive hands (t he computer plays the others). 

and practice ca rd counting as the ca rds are dea l t. Choose up to 6 

decks to play aga inst. and set the dea ling speed to slow. medium 

or fast. 16K Cass. IBJ/C $19.95, Disk IBJ/D $24 .95. 


Concentration 
Excellent full-color graphics, grea t fun to play on the screen. 

Where was that sailboat you saw two tu rns ago? Choose up to 15 

pa irs of figures-a smaller game is fasci nating for ch ildren, and 15 

pairs will challenge anyone. For 2 players. 16K Cass. ICO/C $14.95 . 


Atari 3-Game Pack 
These three great Atari games - Gin Rummy, Blackjack and 

Concentration - on a single disk, and at less than the cost of the 

three sepa rately. $49.95 . 


All PROGRAMS OPERATE WITH JOYSTICKS 

AT YOUR DEALER OR DIRECT FROM 

MANHATTAN SOFTWARE 
POST OFFICE BOX 1063 

WOODLAND HI LLS, CA 91365 
California residents add 6% sales tax 

24-hour Visa and MasterCard order line: 

(213) 704-8495 

ATARI BOO SOFTWARE~~ 

IRS - BO EXTENDED BASIC 
COLOR COMPUTER SOFTWARE 

IRS-BO 
S 0 F 

FROM :SEBREE ~ s COMPUTING 
456 Granite Avenue, Monrovia, Calif. , 91016 

ATARI 800 lot. 11 n. 40K Pr eferred . >. 1GRAPHICS EDITOR' 11 <' \ NOW 1 both 2-D and 3-D 
scenes can be designed •1th a JO YST IC, and then saved to disk'!" Th ese scenes 
can then be loaded 1n later to be edited before you save it agai n und er another 
~a1e !! Al l of this can be done ustng ANY 9raph1cs aode!" But that ' s not all" ! 
You can save entire screens OR ;ust 1ndl\'1dual 1aages 1n 2-0 OR 3-D'' You ha ve 
the option of gi ving the ne• scenes different file na aesl a HENU of disk files 
is sho•n on the screen as you choose the file name. A ' HtLP ' option 1s included 
sou ld you ha ve trouble wit h ANY operation. If you decide to use the 3-0 opt ion , 
you aay change the 3-D v1ew (s) of the ob;ectlsl on the screen. Uses Pl ayer-n1s
sil e Graphics fo r the 'cursor'. POW ERFUL, AND WE LL DOCUMENTED " Disk ver sion 1s 
recoaaended 1--add 15. 00--J . W/ 5 Progra1s. ONLY 129 .95 +I I.SO p&h. on Cassette. 

COLOR COMPUTER EXTENDED &ASI C»>1-D C.C. GRAPH ICS PACKAGE' 1<« NOW , you can get 
ou r popular 3-0 Graphics Package fo r your Colo r Co aput er " Design your o•n gra 
phics • i th a Joys t ick and view t hese 1aages froa any angle you want "' Soft •ar e 
selec tab le screen resolutions{ Colors, V1 e•1ng angles, Rotation , obiect erase 
replaceeent wide-angle or te ephoto v1e•s, aIon~ •1th ALL of the required 3-D 
op erations la change viewers locat1on .W /11st1ngs ONLY 124. 95Hl.50 p&h.cassett 

}FLI GHT SIHU ATOR<Req. 20'. ATARI or lbK TRS -BO COL.C HP.A Graphic Fli ght smla 
tor for I player. You have to take-off & navigate to the ne•t airport -wa tching 
ob st i cl es'' Then at teaf t to I and at the airport- 1 f you have enough fu el ' Great 
graphics' 01 erent di f1culty levels.Requires one ioyst1cLOnly-it l .9S +.9Sp&h 

·TRIP TO JUPITER SPACE ADVENTURE ' ~ Req. 24t. ATARI or lbK COLOR COMPUTER . Launch 
you r space uaft froa Earth & get on a traiectory to JUPITER ' Obst1cles to nav 
igate through ~ Land on JUPITER and re-launch your craf & bring 1t to orbit and 
re-connec wit h th e Hothercraft and head bac~ to Earth' ' ONL -i! B.95 1 1.95 pLh 

i 3-D m BARON D06FI6HT/ FLIGIH mULATOR' ( Req . W ATARI or 16 C.C HP . NOW you 
can pla this eu1ting . -0 s11ula t1an fga ae on both coapu ters' Done in Hl-RES" 
You are 1n pursuit of the laaed RED &ARON, ;nd catching up o h1a. If ou don't 
shoot h11 down soon, his tail gunner starts shooting at you" Out-of- he coclp1t 
vie•, • /AL mETER. RADAR. &ANt: INS HETER. &NUH&ER OF WINS. Onl -llb.95 +.95 p&h 

TRS -80 POC ~ET COMPUTER' >WUnPUS ADVENTURE ' '< No• you can p I av our popular WUHPUS 
9ae on your P.C. With A 4 page aan ual and lis ting , on casset t e--17.95 +. 95 p~h 
ra b Chec l or Monev Order I reflered 1.For1egn-U.S . unds ONLV. CAL.H sales. ta" 

http:cassette--17.95
http:1::1E.f1


AND NOW BEHOLD THE ENTRANCE TO 


THE PLACE KNOWN AS DEVIL DWELL! 


LCU:lPlJTER ~IJE '3[]fTVJ~RE 
CA001 "Atari Epson Screen Dump" is a screen dump program that dumps a screen image (up to GR.7) to 

the Epson proportionally. 


CA003 "Atar-Renum" is a general utility that will renumber any tokenized BASIC program that is co 

resident in RAM. Requires only 3565 bytes of RAM. 


CA004 " lnfoFile" is a program designed to act as an electronic file cabinet. A "dynamic keyboard" moves 

the user quickly through this menu driven program. This is a "fast" database program. Use it to create, add, 

delete, edit, print, selectively search, and store your custom files. All files can be secured w/ code. 


CA005 "Binary Load Cassette to Disk" is a utility that will take binary load cassette files like SPACE 

INVADERS (TM) and allow their transfer to disk . 


CA006 " Ork Attack" has been renamed previous to release as " DEVIL OWE LL." This adventure program 

is not easily beaten, has good graphics, and an excellent user d ialogue. 


CA007 Our long awaited "Smart Terminal Emulator Program" has also had a name change . We are very 

happy to announce that "DOWN LOADER " is now available. This fine piece of software allows you to 

download information to : Disk, Cassette, or Printer. 


SWEDE 1 is a package of four programs (3-D, LUNAR LANDER, ALIEN ATTACK, and SPACE BATTLE) 

which is meant to be studied as well as enjoyed . It covers mainly the mysterious world of Player/Missile 

Graphics. By studying the programs you will learn how to smoothly move an object , such as a space cap 

sule, horizontally, vertically, and diagonally. You will also learn how to make the player fire and rotate 

360 degrees. Also included are sections on the Cursor, the ESCape key and conversions of other BASICs 

into Atari BASIC. 


9433 GEORGIA AVE. 
SILVER SPRING , MD 20910 

(301) 588-6565 

Atari is a registered trademark of Atari, Inc. 
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Edilur·.1 I\ oil': I l'e /Jr<'.w1 11/ in thefullu11 •i11g arlir/1•. !ht' 
1110.1/ ro 111jJrl'h1•11.1i<lf' Atari 1111•111u1:r i11jun11alio11 nwr 
/J11blisl/('(/ in a magazine. Bern use of ils /e11glh , WI' harl lo 
make a tradeoff bl'lwren source rode siz.r and 111aKazi11r' 
fit. Th ough .1111111/, it".1 quitr• readabll' and is arm11gl'<I for 
yo ur NW' of 11.11' . F11joy it . - RCL. 

Shoot 
John H. Polevich 
Bethesda. MD 
Editor's u/e: This article /Jrovides a good game, a WO)' 

lo creatt1 cassr1 tt f Boo/ ta/Jes, and extensive material for 
study 011 th e Atari's machine language techniques. R \II 
Shoot is a machin e la nguage arcade st I game that 
must b initia li z cl on a J6K or g1·eater Atari with 
or without DO , but will run on A Y Atari, e en 
an Atari 400 with K of RAM. 

O.K. B for I te ll ·ou ever thing ou ever 
wa nt I to know about how yo u Loo a n write ma
chine language video gam s for your tari, I 'm 
go in g to I t ou see just ·uch a game. Swp r ad in g 
thi paragraph for a mome m , and go and look at 
program I . Program I i a Basic program that 
tak s about 6K to run. It will ta ke the machine 
lan g uage program that I v ncoded in the d ata 
statem ms and write it out onto a cassette ta p . But 
this cassette tape i no ord ina ry cassette tape - it's 
a Boot TafJe. 

What, yo u ma y a k, is a Boot Tape? It i th e 
name of a tape t.hat h as a machine language pro
gram on it, a lo n g with in format ion to tell the A tari 
how to load it in to memor a nd where to jump to 
begin execution. pace In vaders is an example of a 
program that Lari off 1·s in boot tape form. You 
can think or a boot tape as a do- it-yours If R I 
Pac, since you n ed not ha\'e Basic (o r an · oth r 
cartridge) in ·tail ed in 1our Atari a l the time ou 
'boot' (sho n for boot- · trap as in " to pull o ne elf up 
b one' bo t- tra 1 s") th boot tape. 

o what I wa nt ou to do now is warm up th 
Atari, t p in th program in program 1, and run 
it. To those of you \\'ith on ly S K: sorry, you 'll have 
to type thi · in on a friend 's machine . Be ca refu l 
with tho e DATJ\ sta tements! When yo u r un th e 
program, o ne ol" four thin gs will ha ppe n : 

1. It prints the line numbers of th e data s tate
ments on the scr en, Beeps the bell twice , and 
save · a perf ct copy of the Boot Tape o n the 
ca. elle, and ·top . 
2. 	 IL print some of the line numb r , bu t 
tops with th e m e sage "Error in line # I 040" 

3. It prints ome of the line numbers but 
stops with the me sage "Too m a n y/ f e\\' lin es" 

4. IL does ·omething e l e (like uash). 

In case 1, yo u ca n mil e and move on to th e 
nex t paragraph. In case two , check the lin e number 
me ntioned in th e error statement again t th am 

!in in program 1. The)" won't be identical so fi x 
our mistak . In a ·e 3, make sure th a t !in _()()is 

ent red correct( a nd also che k that ou·v not 
forgotte n to type in an of the d a ta statemem: . In 
ca e 4 make sure that the trin on line 300 is: 
'hhh ', reverse-video-a l ri k , 'LV ', reve rs -v ideo-cl. 
If it is, then that's not th e prob! m which means 
you've come u p with a tot.a ll new error, so con
gratu late yourself and try again. 

ow, take the boot tape you ju t wrot a nd go 
over to A Y Atari com put r . Ope n the lid and 
remove the ROM pack. Tu rn off a ll the peripheral. 
(especially a ll 8 l 5's, 8 1 O's, an d 850's) excep t fo r th e 
cassette recorder. Put the boot tape in t he casse tte 
re order, rewind it and press 'Pia '. Turn off th 

Lari 00/ 00, press down on th e TART button , 
and turn the 400/800 back on. It should beep o ne , 
which i your ignal to press th e re turn key a nd 
wait. The boot tape wi ll load into the RAtlf of o ur 

ta1-i. nee there, the cas ette will stop and the 
gam \\ill begin. 

Firs t \ "OU \\·ill sec a cop~ r ight 111 ·ssag · - 111 11 s1 
to make sure C\'erdmd\' kno\\': 1hat I \\'role it 
" ·hich \\·ill la t for ·abou.t 8 to 12 seco nds. -1 h e n 1 he 
111 essagc \\·ill disappear and three zeros "·ill appea r . 
The lef"1 (g ree n) o ne is you r score. Th 111iclcll · 
(red ) crnc is your hi g h sco re. The right (yc: llo\\' ) 0 11 c: 
is ti111c rc 111 a i11i11 g . Plu g a _joys tick into co11trollcr 
_jack I (l'ar lcf't) a nd press th e start buuo11. 

Shazam! Eig ht ro\\'S or assorlccl sizes ;incl 
co lors o l' a irpla11 cl. he licopte rs ;111cl sauct'rs \\'ill 
s tarl ll yi11 g hither a11cl ·on ;1cross 1 he scn:<.· 11. l'u sli 
the joys tick left and right Lo aim the gun , press th e 
button to fire the missile th e n u e the joy tic k Lo 
guide th e mi sile into one of th e plan s. If you 
mi s, try aga in. If you hiL the plane it will exp lode 
an I ) ou will Tore some point ·: Heli op t r - 5 
point , Plane - I 0 poi nts, Sau ·c 1· - 25 poi nts. 
C leari ng a rack of planes ,,·ithin 30 seconds g ives 
you a bonu or - o point . If O U take more than 30 
se onds t clear a rack of planes , th · ~a111 ·wi ll gi\'c 
ou anoth 1· full rack of plan s immediate! ' · For 

e ery 15 p in t. yo u score yo u g tan add itio na l 
second of p lay Lime. \ i\ hen th timer goes to zero. 
yo ur game e nds, th e high score is adjusted, and th e 
program waits for yo u Lo press o n the console 
buttons : Pre s 1 A R1 to re: tan th e gam ._ Press 
OPTION and SELECT clown simultaneously to 

have th e program make a copy of iLse lf". If )' OU d o 
this. it will bee p twice , ,,·a it until you\·c pressed 
1·cturn , and write a co p ' o f" itse lf" LO the cass 'ltc: 
r cord r.(THISt peof"cop 1ing ca nb donco11 
A Y size Atar i, but fir l you ha,·e LO have a ,,·orkin ,. 
Boot Tape ... \\·hich is \\"h · you\·e sp e nt o mu h 
Lim e L ·ping in those data statements! ). 

We ll , if vou are afra id of machin la n g uag , or 
don l want H) program. yo u can ·w 1 r acii'ng t'hi · 
artic le a t thi · point and go back to p la 1 ing Ill) ' 

game. But if you \\·anr to knO\\" ho\\' it \\·o rks, read 
o n ... 
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For The ATARI 400/800 
This arcade game takes you to the candy store 

for a wi ld game of tag with some of the rowdiest 
playmates you'll find anywhere. If you ca n eat 
a ll the sweets. the bratty kids will stop bothering 
you and after a quick stop and a brushing of the 
teeth. it's off to the store for another day of 
sweets and tag. 

• Full Color Hi-Res Graphics 
• Automatically Esculated kill Level 
• Quick Moving Animation 

Jaw Breaker runs on any ATARI 400/800 with 
at least 24K of memory and is avai lab le now for 
$29.95 on disk from your local computer store 
or you may order directly from us. 

ORDERS MAY BE CHECK. VIS/\. MASTERCliARGE OR C.O.D. DEALER INQUIRIES INVITED 
ON-LINE SYSTEMS - 36575 Mudge Ranch Road - Coarsegold, CA 93614 - 209·683-6858 

Now Take Along Your Atari* in 


MICROCASE 

lightweight, rugged protection for your Atari* investment 

Perteet tor Home. School. Office Available at leading computer 
stores including:Protects your Atari " from dirt. 


scuffs. damage 
 Anderson Computers 
Alabama and TennesseeMade from durable CODURA 

Computer Corner 
Completely machine washable Ohio 

Holds Atari" 800 or 400 and Convenience Corner Electronics 
accessories Oklahoma 


Insulated with 5" thick high 
 Math Box 
density foam Maryland. Virginia and 

Washington. D.C.Measures: 14" x 18" x 10" 

Soon: 
 On-Line Micro Centers

Weighs only 3 lbs. 10 oz. California. Texas. Oklahoma.Microcase Protection for otherChoose: Cobalt Blue with navy and Idaholeading microcomputers.trim or Desert Tan with chocolate PCS. Computer Service 
trim Casemaker Nevada 

13715 Quito RoadAlso available Microcase II for Quality Technology
Saratoga. CA 95070810 Disk Drive. Atari" Printer. Utah 


Modem. Modem Connector. two For ordering information call Video Vision Store 

power packs toll-free: 800-543-3000 Ext. 3622 Tennessee 


· A trademark of Alar! used under license Indicates trademark cl ATARI Inc 
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I 've included a li sLin g of the "source code" 
[assembler in/JUI usually docu 111 ent.n l, CL~ here - Ed.] 
for SHOOT, buL I beL Lha t there won 'L be enough 
free room to print it in its entirety. IL I comm ented 
\ e ry \ e ll , and a ll o u a embl y lang uage f"reaks ca n 
La ke it and mod ify iL as much a · . o u lik .... You 
mig ht run into ·o rn c size p robl m. , : in ·e 1 wroLe it 
o n a much la rg r comp uter a nd ju t transfe rred 
the assembled o bject cod e over to the Ata ri , but 
with a bit of luck, yo u hould be able to ·ut it down 
to size. One hint , most of th e Ata ri equates a re n 't 
used , o yo u needn'L bothe r to type Lh · m .... I'd be t 
th a t you 'd need a disk a nd at least 32 K to be ab le Lo 
ta rt cha nging th e code. 

In genera l (a nd here I start using la ng th a t no 
one who hasn 't r ad th tari 0 ma nua l · will 
unde rsta nd ) th re a re three pa rts to a video ga me 
on the Atari - the setup , the main loop, a nd the 
end. In additio n to th ese three parts are two other 
parts- the Ve rtica l Blank Inte rrupt (VB I) and 
the Display LisL InL r rupl (DLI ). 

The VBI oc ·urs e \· r y sixtieth of a ·econd a nd 
is used by the Lari to keep th e realLime loc k d o 
attract mode, update a ll so n s of count r , and so 
forth. The vid o game ma ke r use Lhis Lim e to 
move th e pla ye rs, upda te the score , lir the shot 
deer ment Lhe time le ft , a nd d o o uncl ffects. 

The DLI occurs wh e neve r th e ANT IC chip 
reads a display list instruction that has the hig h bit 
set. The Atari OS doe n 't use the DLI , but Lhe 
video ga me ma ke r can us it to change characte r 
sets, playfi eld colors, and playe r po. itio11 ing/wid Ll1 
o n the fl y. In th e uper Breakout a nricl g , for 
example, all o f th e bricks are ' rea ll y' th e sa me 
color, but ca refull y placed DLI 's in th e di p la) list 
cha nge the hu o f that co lo r be twee n rows o f bri cks. 
The octav bands in th e Music C mpos r ca rtridge 
a re a lso DLI g ne ra ted. 

In any event, he re ' the poop on HOOT: A ll 
the fl ying object A D the gun , a re th ame 
player , Player 0. Ele ,·en di play Ii ·r in te rrupt · are 
used to ha nge th e colo r o f th sk /grou nd , th e 
position of th p lanes/gun , th e o lor or th pla nes/ 
gun , and to check if th e mi ssile hit th e previo us 
plane. Since th sky/ground has no informat io n in 
it , it need no t tak up a n) me mory space, so th e 
p laylie ld disp lay uses o nly Lh · 20 chan1cLe rs int.he 
sco re line a t th e LOl o f Lhe sc reen. 

The venica l bl ank inLe rrLlpl Lipe.l a t · th e score , 
awa rds bonus Lim e, mo ,·es the g un , a nd fires a nd 
moves th e miss il . \t h n th e use r runs o ut of Lim e 
a £lag ca lled T OP is ·t Lo re l! Lh e ma in program 
that the gam is O\"e r. If a mi ii ' is in ni g ln o r th e 
playe r is sco rin g points , this rouLin e will a lso ge ne r
ate t.he appropria te sound e ffects. 

The main hod)' o f th e program act uall y has 
ver little Lo do . Firs1 it cl raws th ' pla )' fi c lcl , s ·ts up 
th e playe r miss il graph ics, knits th·\ 131 and DLI 
handle rs in to th e opcra1ing sy tcm . disp lays th e 

copyrigh t 111 · ssage and zeroes t.h c sco res. T he n iL 
wa its for th e use r Lo pre ·s so m conso le buuons. 
S A RT starts th e ga me a nd OPl IO and SEL ECT 
save a cop to ta pe. 

W hen the ga me i · sta rt.eel , the ma in loop dra \\·s 
a 'CL or p la ne., set. . CounL Do wn r im e r # '!i for 
Lhirty second and wail f'o r c iL11 e r th e u. e r to 
hoo L down all th e plane · in Lhc cu rre nL rack, or 

the coun t d ow n time r to xp ir , o r the game LO 

end. If th e LI er shoots clown all th plane with in 
thirty second , 50 points arc ;.iddecl Lo Lh e ,·a lue o f" 
th e las L pla ne sho L down . Wh en e it.h r 30 s cond · 
a re up , o r a ll th e planes a re hoL clown , the 111ai11 
loop draws a whole ne\ set of planes . This goes 0 11 

until th e use r run out of time . 
Wh 11 Lh e use r runs out or Lim e (a nd, i(' he ca n 

hooL a who le ra k off Lh scr ·e n in I s than te n 
conds, he , or she ca n pla y foreve r) the finals ore 

is compared with the hi g h sco re . l f the fina l score 
is hig he r Lhan the high sc >re iL beco mes the ne w 
hig h co r . ln e ither e e m. Lh prog ram loo ps to 
the wa il fo r user input ec tiu n a nd Lh u e r may 
play anothe r game. 

We ll , that's SHOOT in a nutshell. I' ve hidde n 
mo ·t of the gritt d e tails in the comme nts to th e 
cod e . Fee l free to u ·e an y pa n of m y ode fo r a 
ga me of yuu r own , wid1 Lh e prov ision Lhat. you 
d o n 't try Lo se ll iL ! I'd be L Lhat the VBI a nd Lhe DU 
ha ndle rs could be used in conjunction wi th Bas ic 
programs that take ca re of th e slower d e ta il s. For 
example o u mi ght wa nL Lo LI e th e VB I LO move a 
Pong ball a nd Paddles L whil e the Ba ic prog ra m 
took ca re of Lhe scoring , pla fi Id ge n ra Li o n , 
in ·truCLions , a nd so fon h. BesL of Luck ~ 

Program 1: The Boot Tape Maker 
0 DIM fl$( I) .B$( 2 ) , AD$(4 ) ,A$(60) , BU F$( 1148) 

1POKOFF • 4 •1024 - 1 

2 GOTO 100 

10 IF Hl> =" O" AND ll$ <=" 9 " THEN D=ASC( H$) - 48:RETURN 

12 D=ASC( H$)-55: RETURN 

20 	H$= B$(1, I) :GOSUB 10 : B=O: HS =B$(2,2) : GOSUB 10:8=0• 16+0: 

CHE CK • CHECK+ B:RETURN 

30 0$ =ADS ( I , 2): GOSUD 20: AO =D: 0$ • AD$( 3, 4) : GOSUB 20: AD • AO • 256+ 8 : RETURN 

100 GRAPHICS 0 

110 TRAP 90 0 : LINE= 1000 : LSUM=O 

120 READ AS : IF AS =" END " THEN 200 

130 ? LINE : CHECK= O: B$ =A$( 1, 2) : GOSUB 20 : NOB =B 

140 AO$ • A$(3, 6) :GOSU8 30 : FAD =AD 

15 0 FOR I • l TONOB : O$ =A$(5+2•I ,6+ 2•1 ) : GOSUB 20 

16 0 M=FAD+ I - l - POKOFF:BUF$(M,M) =CllR$ (1l) :NEXT I 

105 SUM• CliE CK-65536 • INT ( CHECK/05536) 

170 AD $=/\$ ( LE tl ( A$ ) - 3, LE tl( AS)) : GOSU8 30 

180 iF SUM<> AD THEN 900 

165 LSUM• LSUM+SUM: LJNE =LI NE + lO : GOTO 120 

200 H LSUM<> 126 120 THCN ? " Too man y / f ew l ines": END 

20 5 CLOSE 111 

210 OPEii ii l, 8 , 128 , "C:" 

220 IOCD =832+ 16 

2JO POKE JOCB+2, 11 

2~0 13UF =ADR(BUF$) 

25 0 POKE IOCB+4 . 13UF-( JNT(BUF /256 )• 250) 

260 PO KE IOCB+G , HIT(OUF/256 ) 

t:70 OU FLEN =LEN(8UFS) 


280 POKE I OCB +6 , BUFLEN- ( l !H (DUFLEN/256) • 266 ) 


http:111ent.nl
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290 POKE IOCB +9 . IrlT(BUFLEll/256) 
300 DUMl~Y = USR{ADR( " hhlt~LVJI. " ), 16) 
310 CLOSE #1 
320 END 
900 ? "ERRO R Hiii ": LINE: END 
1000 DA rA 181 •)0000090 01001! 101 860A93C8 D0 2D3A9 16850AA9 10850BG04C4 E06A9 
1010DATA 181 016 1270 707 04600 1Gr 070F070F070F070r070F070r070F070FOODFO 
1020 DATA HI l 03070F07 or0704 l I 910 28 43293 l 39383 I 20 4A2048 20 50414 C4507GO 
l OJODATA 101040664943~68090029284940B9GB898CU00 1 02038405060 70800A6A 
1040 DArA 18 IO G0 38380 UO l0203tl 4050li0 70R7 C 7CO I 0203020 IF FFEFDFE00000615 
1050 DATA 1810780102030405060708090A080001000100010001000101000100E9 
1060 DATA 181090FF000003060C 1C3C7EFFOOC06030383C7E FF001818 18183C0 77E 
1070 DATA 1810A87E FFOOOOF820F29 E90FOOO OO 1F044F79090FOOOOO IOD3F7F0844 
1080 DATA 18lOCO180000008080FCFE 180000 18247E817EOOOOO 1060008F F050700 
1090DATA 1810D80000020A0118FEOA011003190020FOl90020488A48A680E80708 
llOODATA 1810F08D4C108DOAD48D1ADOA680AD08D0 2901F0 13A9009D62109D0870 
1110 DATA 1811086D 108D781018658185131801EDOE88680130621018706010900ACE 
11200ATA 18112062108DOOD0805710801200130831080080068AA6840A581DOOB40 
11300ATA 18113808A9608003024C901138E90185B1A98 A6003D2A2058000160A4A 
1140 DATA 16115016690109109D0018C91A0009A9 I 09000 16CA4C4D I 1A5B 7000693 
1150 DATA 18116827A6B5E68685EOOFDO1EA20086B5A205BOOE 1618690109900A95 
1160 DATA 1811809DOE 16C99A9009A990900E 16CA4C 781 IA666E886B6E03COOOC6F 
1170 DATA 16119822A20066B6A5B7002EA2058DOE 1636E90109909DOE 18C99FOA6 B 
11800ATA 1811BOD009A999900E18CA4CA311A900A206100018CAOOFA290FC90AA9 
11900ATA 1611C800D004A90165B7A9008540A076024A4AAAB06 E1085133CA6AOB72 
12000ATA 1611EOOAOAOAAAA000809 21099GO IAC69960 1AE8CBC01 0DOFOA5B20C55 
1210 DATA 161IF616658365B28D04DOA584F026AAA9009D8019CAFO I IA5B 1000002 
1220 DATA 1612101266B4A9 FF9060I98E00024C2A1286844C2AI 2A2008EOO D20A 10 
12300ATA 161226C6 B4A5B7D01 6A0840200 11A584DOO DA9628564A5830AOA180BEO 
1240 DATA 181240698 486B2A9FF8580 601 E004CD IE 7A9A8800 1D2A9806003020E26 
1250DATA 161258A9006DOOD2A9308D02u2A280A90090FF19907F 19CAOOF7A90C83 
12600ATA 161 27000A2069 DF FCFCAUOFAA92E802F02A9 18600 7D4A9038D 1DOOOC27 
1270DATA 161 286A910006F02806F0260 !800A9008504A901858 7A940800E 040A7F 
1280 DATA I B 12AOA910803 102A9198D3002A9 10600 I 02A9EA8D0002A21 IA03508B7 
12900ATA 181266A906205CE4A9C0600ED4A9C68DC402A9368DC502 A9 186DC60 CD2 
1300UATA 16!2D002A90A6DC702A214BD3710200El409C090FF17CADOF2A5130AC1 
1310DATA 1812E6166903C5 1300FCA214A9009DFF17CAOOFAA9108D0516A9500C3C 

You r ATARI is a world class persona l computer. But you 
need great software in order 10 exploit its capabilities. 
And you need information about how ii all works. 

IRIDIS is a series o f software packages that will help you 
enjoy and understand your ATARI more fully. The 
programs are outs tanding, just as you would expect from 
the peop le who have published 23 issues of the w idely 
acclaimed CURSOR Magazin e fo r the Pet si nce 1978. But 
IRIDIS is more than just a col lection of excellent 
programs. IRIDIS :i2 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 do s it. 

IRIDIS and you r ATARI : A winning team. World C lass! 

IRIDIS li2- Fondedit and Knotwork programs. 

Includes 56 pag User Manual. 
$15.95 Casselle, $18.95 disk. 
Mastercharge and Visa wel ome. 

Published By : 

Box 550 
Goleta. A 93116 

THECODE 

WORKS 
 805-683-1585 

1320 DATA 161300600C 16A99060131 BA9018567 A9088D I FDOAD IFDOC90 ID0060A1C 
1330DATA 161 316202A l44C4 El2C906DOEFA900A2069DOD189DFFl7CADOF 7A90AOB 
13400ATA 16133091801116A992 601216A9908Dl318A9108U0516A90065B7650952 
1350DATA 161 346Bl85B66565A216A00020C513C8C006DOF6A207AODOA903600C95 
1360DATA 181360 2A02205CE4A9C06DOED4AD2A02D0034C4013A008A900196C09 1D 
13 70 DATA 1813781 088DOFAC 900DOOAA9321 865B 185614C4D 13A507 FOOCA5130C73 
1360 DATA 161390166902C513DOFCA200UD0718291FDDOO18F005B0084CBO 130959 
1390 DATA 1613A8E8 E00 6D OEC4 C08 13A20GUOF F J 7291 FO!l 40900618CADO F34COB64 
1400 DATA 1613C008 13000000llEC2 13llCC3 13ADOAD22007C90680F70AOAAA8D0975 
1410 DAl A 161306D210996D 10DDD3 I09Q 181013DD4109983 IOA90099G2 IOIJDD500CF 
14200ATA 1813F010AAACC2 13A9088DC41 38DAA10990 01AE8C8CEC413DOF39~0D46 

1430UATA 161408AAACCJl360008C ODJ4A8llA48962A2A7.A2 A29 03AA98299F10087A 
1440DATA161420f6FEA868AA9UAC0014 60A220A90C9D4 2032 056E4 A91490450BJ1 
14500ATA 18143B03A975904403A9039D420JA9089D4A03A9009048032056E40900 
l4600ATA 181450A9009D4403A9 109D450 3A9 78904803A9049 04903A900904206D9 
14 70 OAr A 101468032056E4A90C904203205GE 4604J3A900652 
1480 DATA ENO 

ATARI TM OWNERS 
SUB HUNT- It's you against the enemy subs. Blow up as many 
subs in the allowed time and get high score. Three levels of 
play. Great sound and graphics. Requires joystick 32k disk/ 
19.95 24k. cass./12.95 

HORSE RACE-It's a day at the races. Up lo five can play. Pick 
horse and place bet with show, place or win !! Real odds and 
good graphics. 32kldisk 19.95. 24k cass .112.95 

TIE FIGHTER-Try lo blow up the tie fighter in the least amount 
of time to score !! Requires joystick. 24k disk/17.95 . 16k 
cass./11 .95 

CLARKSTON SOFTWARE 
10001 ELLIS RD. 

CLARKSTON , MICH . 48016 
CHECK OR MONEY ORDER 

A Revolutionary Concep In Software 

For The ATARI* 400 and 800 Compu ers 


'1ie VI11teractive Storyboolt 
Sammy The Sea Serpent 


A Storybook Program For Chi ldren Ages 4 to 7. 


Sammy The Sea Serpent 

is the story of an imaginery sea creature who 

is lost and trying to find his way home. The 


story is read aloud to your child by a 

professional actress. While the tale is being 


told, the chi ld uses the joystick to help Sammy 

out of some tight spots. 


The A side of the cassette contains the 

interactive story; the B side contains games 


that the child plays with Sammy. 


The program uses voice, sound effects, music, 

color and mixed graphics. 


Sammy The Sea Serpent 

can be used with either the ATARI 400 or 800 


and requires I 6K. It is available in cassette 

format only. Price is $16.95 plus $2.00 


shipping and handling. 


Also available at fine computer stores. 


l'Di 
Program Design, Inc./ I I ldar Court Greenwich, CT 06830 

203-661-8799 

ATARI is the registered trademark of ATARI, Inc. 

http:disk/17.95
http:cass.112.95
http:cass./12.95
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' ;PU T FI ECOAD (l£.tf) 
18 : Pul CttARA CILA ( S) 
IC :C LOS l 0£VICC 
ID ;S TATUS RCQUCST 
I ( .8£G llltllNG o r SP ECIA L ENIAV COMMA ND S 

0200 

ozoo 
0202 
0?04 
0?06 

I NIAHS 

VO BLS T 
VP RCED 
IJ l lH[A 
VBR[ AK 

PAG[ lltQ RAM ,,_SSIGN1-! ENT S 

S02DO : lll TCRRUP T RAM 

S0200 : OISPLAV LIS T llMI \IC CTOR 
S0 202 ,PROCC[O LIN[ IRQ \ICC TOR 
so20.: ; llll[RR UPT Lill( I RO VECTOR 
S0206 ;SOff WA R( ijR[A( (00 ) lllS IRUCll Otl I AO vccroR 

0040 

ooco 
DCCC 
occo 
0£01 

PLY[Vl 

(XP 
CXP 10 
LOG 
LOG l O 

$00 40 

SDOCD 
soocc 
socco 
~ DCOl 

: rR O <· P{Z) • SU~(t • H 10 O) (•{I} • zu 1) CAARY 

lll PUT : ( l , V} • .\(N), A( tl -1) .. , .\ (0 ) ·> PLY ARG 
ACC •• o r COC HI CJftlT S • DlGR H • 1 ,.. • l 

; I RO < t •• fA O • LXPlO( m o • LOG l O( C)) CMtRY 
: mo ..  1o· · r Ro CARR 'I' 
; m o<- IU ( f RO ) • Lt.l GI O(fR O) I LOG 10 1[) CAnRY 
: fR O <· LOGtO (f AO) CARRY 

00 11 
0012 
002fl 
002 1 
0022 
002 3 
DOZ 4 
OOZ5 
D0 26 
DO FF 

000 1 
000 2 
000 ~ 

0008 
oooc 
00 10 
oazo 

00•5 
0048 
0053 
0060 
0041 
oo • o 
00 44 

ORA~LN 

f ILLI N 
R[tlAM( 
0£ LCI£ 
roAMAT 
LOC Krt 
UNLOCK 
PO llll 
NOT[ 
IOC rR C 

APP[NO 
OIACC r 
OPN IN 
OPNOT 
OP lllNO 
)UOHOO 
IHSCLR 

SCRED T 
'80 
OIS PLY 
PRI HJR 
CASSC T 
H00 £H 
OISIC 

SP£C I Al OHAY COMMA NOS 
I ll ; DRAW LI NE . 112 ; DRAW ll tl f WI Tl\ RICilH ri l l 
110 .ROI AM( DI SK TllC 
Ill :Oll[ J( DI SK fl l[ . Sil : fOAMA f 
113 ; LOC .: r I L( 10 RC.AO ONLY 
11' ;U IH QCI( L0 C(l0 rtL[ 
~2~ : POltH SCC I OR 
110 ;11 0 1[ SCC TOR 
1rr : IOCB ~ rn cc ~ 

AUX\ rou•TCS 
( l IU OI CAILS 1i11111.: u O[V ICES us e Bl I 

I t ;JP[ N roR WH ! f[ APPCNO (0) , OR SC R[(N Rf AO (E ) 
I I :0P[t4 f OR OIRl CI OAY ACCESS (0) 
I< :O Plll fOA IHtlUI (All IJ[V ICCS ) 
18 :OPfN f (lR OU I PUT' (AL L DEV I CES) 
OPPlltl· OPHOT :OPE N roJt lffPUT AtjQ OUIP UI (ALL OCV I CES ) 
1\0 :OPEN f 0A MllfO NODC ( C,S). 110 :O PEi' Wt111 0UT CLURING SCR EE N { C.S ) 

'OCV I CC NAM ES 

~ 
., :S~R[( N (OIJQR (RIW)., :KCYD OARO (A OPILV) 
·s :SCRHll IH Sl11AV (alv ) 

" : PllJlrfTU {W Ofli. Y' ) 
· c : CASS crrc.. :l<OOCM . ·o :DISK /' 

D?OB 
020 .A 
ozoc 
020 ( 
02 10 
02 12 
02 14 
0116 
02 18 
OZI A 
02 1C 
021[ 
0220 
0222 
oz2• 
OZ 26 
0228 
02Z A 
02211 
022C 
02Z E 
ozzr 
OZJ O 
Ol li 
ouz 

DZ J 4 
02J5 

026f 

-

,1\ 

I 
j 

VKEY 80 
VSER I N 
VSEROR 
VStRO C 
VJIMRl 
Vl lMH2 
VI IHR 4 
VIMI RO 
CO IMV1 
CD TMV2 
CD TMVJ 
CO TMV 4 
CU TMV6 
VVffl l(, I 
VVBLl(,0 
CO IM.A I 
CO TMA2 
CO IMfJ 
SR TIMR 
C0 1Mf 4 
C0 1Mf6 
SO MCTl 
SOLS TL 
SO LS JH 
s sic rL 

lPENH 
LPfNV 

GPR IO~ 

c 

. 

. 

S020S 
5020A 
SD20C 
50 20[ 
502 10 
SOL12 
50 21 •\ 
107 16 
S0 2JB 
50 21A 
S02 1C 
S02 1£ 
50220 
50 222 
S022 4 
50226 
50228 
S022A 
50226 
S0 2ZC 
SD2ZE
sour 
Sp 23D 
S02Jt 
l'D231 

10 23 "' 
SOZ35 

SUF' 

;POKCV K.['l'fl OAll D IRO VEC IOR 
: POK CY SrR JAL ltlPUf READY I RQ 
; POK[Y SCAIA L OU IPUT REAOV !HQ 
: POKCY SERIAL OU TPUT COMP UTE I RQ 
:POK£ Y 1 !MCA l IRQ 
:FOK[Y TJM[A 2 JRQ 
;P OKCV llMfR 4 IRQ 
: IMl'-ff OI AI( 1110 V£CIOR 
:COUP / I OOW U I IMCR 1 
:CO UIH OOW/l l IMCR 2 
:C OUtll OOW ll llM£R J 
: COU ll l DOWU I IH£R 4 
:C0Ufll 00\o'll TIMER $ 
; IMH(O ! Alf vcqtl CAl HLAN( fl MI \'EC TOR 
;O [HRHCO V( RI I CAL Bl P. tl K UM! VCCIOR 
:C\J Utll omm I IH(R 1 J SR AOU RCSS 
:C OUtH 00\1,'fl TIMER Z JSn ADDRESS 
i COutlT Dmm Tmu 3 flAG 
:SOHWAR C REP CAf JIHER II:C0Ufll 00Wt4 fl M[R 4 FLAG 
; COunr DOWN Tt MtR ) f'L AG 
;S AV[ 0'4ACf L ltCGtSr£R 
: SAV[ OISPLAY LISJ LOW SY J[ I:SAV[ OlSPLAY usr HI GH DYT [ 
:SKCTL fl CGISTER RAM I 

: UGHJ P[ft ll OR. l ZOftTAL VALUE 
: llGllT P[N v c RdC,lL v•LU[ I 
;Glotal prlorlly cell 

~-

I 
I 

1!08 1 

HU1J 
t104l 
U[Ot 

0004 
00£0 
00(2 
oo r3 
OOF8 
oo r c 

II 

0580 
OHO 

-

SIN 

cos 
AIAN 
SO ii 

rHO 
FR I 
CIX 
IHKUH 
RAOJ'L G 
fLTP( R 

~ · -

L8U Ff 
PLYARG 

Ill[ f OLL OWlllG AR[ 111 111 [ BA S I C C ~klRIOGE: 

$6081 :rRO < SW(Fll O) 0£ GfLG • O •> RADS. 6 • >DC G. 

SBOIJ : mo ..  cos t rRo) CARRY 
SHO ~.l ; 1110 <- Altl( t RO) CAKll Y 
S6£01 ; I 110 oe. • SQU .4 0 LH00 T( rRO) CARR Y 

r LC AllHG PO!fll Rtl ll ll/H S H RO PAG I (lff[(l(;lj OIH Y tr F P, 
ADU I lt/[ 5 /\ AL CALLEO) 
SD00 4 ,IP RLGO 
socr o : r P REG\ 
SOO FZ ; t:WIR PIT IUP UI INDEX 
SOC f l :PO Hll S 10 USER'S Li ii( IU PU I 8UHER 
soo rn :O • RAO IAli S. 0 • OEGR HS 
s core ; POINT S 10 USERS FL OAT lll G POJIH NUHB CR 

FLOAT'IN G POJ/11 RO UllPIE S' NOH· ZP RAM 

(061( l O D5r f} 

SOHO : llNC eurrcR 
L8UfF •S 60 ; P0 LYN0>4 ILA ARGUMCflT S 

CARR Y 

OP CMAflNG SYS I()( SUTIJS CODCS J~l I~~ 0210 
0171 ~ 

P.l OOLO 
JtaOO Ll 

PO HNTl ~Cf [RS 

S0270 
\021 1 

•;ir-/S',,a: ~n~lR@. ~~r.~: r; Cot.L£CH •llEllO~ICS 

000 1 suer rs SOI .succcss r UL OPCR •l ION 0?1Z PAOO LZ S0212 

0080 
DOSI 
0081 
0083 
OOB • 
0085 
0086 
008 1 
0088 
00!9 
QOS A 
DOB B 
008( 
0080 
00 8( 
0 081 

8R<A S T 
PRVOP N 
NOHOCV 
WRONLY 
HVALIO 
ff OIOPN 
8.lOI OC 
ll DOHLY 
£D H AR 
TRHRCO 
TIHOU T 
ONA. CIC 
f Rlol[RR 
CRSllOR 
OVRRU N 
CtllCRR 

180 
IOI 
181 
18 J 
SU 
1e• 
I H 
181 
see 
18 9 
UA 
18• 
1ec 
UD 
18( 
ur 

;8A[ A( Kl Y A8 0 R1 
, JOCI! At. RlADY 0 P£N 
; 110 11 ·( 1.I S IAIH DEVI([ 
; tOC B OPUUO FOR VRI TC OHLY 

Itl'JAL I 0 (01( '1AND 
,O tV I ( [ OR I I LL M f OPl N 
, ltlVA UO IOC H riUM8 ER 
. 1oc e OP(fl[ O f OR lt[ AO OHLY 
; mo or r IL£ 

TRUlrilCAt CO RCCOAO 
PLRJPll [ flA L 111'4£ ou t 

,0 £VI CC D\> £5 11 0 1 AC ,,,OWUDG C COUN A.NO 
;S ERl>\L SUS rPA 'HN G £RR OR 
•CURSOR OV I RR "NG£ 
; SERl.1l !!US DA U OVfR RU H 
,SCR JA.L BUS rttlC , SU:C CRRO FI 

0273 
02H 
Ol75 
0276 
Ol11 

OZ JB 
0219 
0271\ 
oz ;a 

PAOD ll 
PADOL .a 
PAOOl 5 
PAODL6 
PAOO L7 

S f l Cl(O 
S TICt:l 
ST IC(2 
5 1ICK J 

S021 3 
S02 1'4 
50275 
$0 276 
S02 17 

JOYS TJ C(S 

S0 21B 
S0279 
S02J A 
5021 8 

PA DOL [ TR I GGCR 

ozoo 
0200 
0201 
020 2 
OZOJ 
020 4 
OZO!!I 
020& 
0207 
0208 
0109 
OZO A 
OZOB 

ozoo 
DZQ[ 
oz o r 

POK CY 
PO TO 
POT\ 
POT2 
PO J J 
POU 
P0T5 
POHi 
PO il 
AU. PO T 
KHCOO£ 
RAllO OH 
POT GO 

SCR IN 
I AQS T 
S(SIA I 

S0200 
POIC.CV •O 
POl(CY•I 
POKCY• Z 
PQICO"l 
POHY •t 
POUY · ~ 
POIC(V•O 
POUY·1 
P0'- CY • 8 
POHY • 9 
P01(.£Y • l0 
POl( EY•ll .,. 
POj((Y• ll 
POICCY•U 
P01(£Y •ll5 

: V8LANIC. ACIJON : 
:POTC ··>PAOOLO 
; POT1 --> P1' DOL 1 
; POT2- - >P.l00l2 
: POT3· ->PA DO ll 
:POl 4->PA DO L• 
, POl~ ·->PADD L~ 

: PQ1 6· •., PAOO LG 
: POT1--> PAOOL7 
; 111 

;S trobtd 

OCSCR IPTI ON: 
0-227 JN RM4 ( [LL 
0-22 7 Ill RAH CCLL 
0 · 221 IN RAH CELL 
o- n1 IN qA'4 CHL 
0-22 1 IH RAH C£LL 
0¥221 Ill RA't CELL 
U·Zl 7 IN RAH CH L 
0- 221 IH RAM CCLL 

0090 OERA CA 190 , Pfl!IJ' llf RAL 0 (1. ICE ( ARDA (l)P ( n.Al 10 11 llOl COt<!P ll HD) ozoo AUOfl POKCV • O 
0091 
009Z 

tli\0,~00 

rN CPI OT 
19 1 
191 

BllO :.l'.fl f UI M00l 'lUMBlR 
.rurir11f1l l tO T 1"4 P11Hf !Hr o ltl llA ll OICA 

C21C 
0110 

PT RIGO 
PTR IG 1 

S02 1C 
s o no 

ozot 
oz oz 

AUDCl 
Auorz 

PO(CY · I 
POK EY•2 

009 3 SCRH EM l 9J , llt ~U f I (. I ttH ML HOR f I OR SCR H fl f'OOl 0 21[ PTlHG2 SOZ J[ OZOJ AUOC2 POKCY ·J 
O:!'H PIRIG J SG2H OZO • AUOfl POK£ Y• 4 
ozao PTAIG4 s o2a o 0206 AUOCJ POICCY·~ 
028 1 PTRIG5 S028 1 0200 AU1Jf 4 POKCY • G 
0?82 PIRIG6 s o2a z 0201 AUOC 4 P0l£'1'• 1 

PACil l! RO RAM ASS I Ci HMClltS 
02Bl PIRJG1 S021!J 020B 

0200 
AUDC I 
S rJ Mrll 

PO HY • 8 
POICCV•O 

: NON[ AUO CTL <·- [510] 

ODDO lHUBS SOOOD , lUIB lJG RAH (Will BC RlPLA(lD tl'I' MO FO IOR RAJ..J) JO\I STI CK TRI C.G£R 
OZOA SICJ~ CS POKCY • 10 : NON£ S<RC S<-·[S IO] 

OZO B PO TGO P0.([Y•11 
ltll SL I Q( A.l lO MS AR { 11 0 1 C1£Alll0 0200 SlROUT P0C[Y '13 : ll ON[ S£AOU l <·- (Sf0) 

0002 CA. S IN ! S0001 .C A S~l 11[ 11111 I OC A1 ION 028 4 S TRIGO S028 "' OlQE IRQ CN fl0([Y •l4 : POICMH -» I PQC N (AH[ClEO BY OPnl 5 : OR ( : ) 
ooo• R~.MLO ~ ooo .: ,fltiM P0 1111 £R I OR "l rP<"ORV !(Sf 028 5 s 11nr.1 S0 28!) oz or SKCI L POHY•l6 : S SICC TL ·-:.S ~C IL SSICllL <--(SlO] 
0006 IR.IMSZ SO DO& , IH'"OR AH'I' R[Ci l S Tl R f OR R"H S i l[ OZ86 STR IG2 50 286 
0001 TSTD AT S0007 ;RA H !E S T OAIA A[t;JSICR 0281 S I RIG3 S0 287 0000 CTJA $000 0 

0000 llPOS l'O CflA .. O 
Cl l All CO ON CO LD S I AA I Otu. 'I' M4ny rend on OS v11.rio blo~. lho rollowiog ... u r o cor.nOrilod DOD I ttrOS l' l CllA• 1 
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oooz ll POS 11 Z CTlA • Z [nd o f Atu i (q u.ate1 . 
0003 llPOS PJ CTIA·l J f.C.8 - n lssllt: 's i ulocity 
000 4 
ODO!!I 

tHIOSHD 
llP OSMI 

Cf IA·4 
CT IA •5 

Int r~H of thh is (C)198 1 Jr.hn H. Palev\ch Used to convert f r on t ht joystic ~ 

l ht io••O 1ne1 Oir ec li o n o f t he nlssih. 
olrectlon t o 
used h:r veu . 

0001!1 ll POSMZ Cl IA·6 
0001 llP OSMJ CTIA •7 
0008 S llCPO Ct I A•& 108 £ 00 01 rr J f ,&8 ; . dYI[ 0, 1. 255,0 
DODD S l lCPI CTIA•9 1000 ORG S1000 ;Mu st DB a t luH J ( o f neno ry 10'i1 1 00 
OOO A S l/CP 2 ClfA>lO : above th Is poi nt . , .• 
0008 S l l LPJ Cl IA• 11 1000 . • ORG 

oooc 
0000 

!) lllM 
GR.Al PO 

CllA•U 
cr lA •ll :On ce 1n t he actua l 9nn l) you ti n n• ltw 

GlJNIAO Picture o f gu " 
rt1rtc l i ons . 

In 411 th r eo 

OODC GR ArPI Cl IA• 1'4 : •Ucn t1Ca l c op ies o f it oy rru \1nq OPl l (l H 

ooor foRA f P2 Cl IA• Ui : <11111 SC!. CCT dc• ri s 1nu l1 .1n1 i.;u 1ly bet·.0 11.1e n 

0010 Grl ArPJ Cl lA• 16 ,11ays. The Ala rl w11 1 reep twiet 11u1 , ou 

00 11 Gll ArM Cl tA~l 7 s110 11ld ciress 0L1y J. re cord .1n1:1 th en ACT URH 

0012 C:OlPMO CflA• \ 8 : PCOLR O--:. COL PMO •,,if rt! AfJRACI t o nJle .a copy. Ar tor Qn.i COPJ h n 1uh 

MOUE Llut gl\ne stilrts il 11 ovur l\ Q~f n . 

0013 
00 14 
0016 
00 16 

COlPMt 
CCI LPMZ 
co1rru 
rOl l'f O 

CTtA1 19 
CllA•20 
r 11M21 
Cl 1At22 

:CTC. H 
1000 PS I .. , 

thh is LhB Boo t L,. pe heaCler te1ble . 1og z 00 OJ 06 

:. ··· ··· .:··· ····· GUUIAU 8Y I( O.J .n.SC, St C, SJC, \ I( .srr 
0011 COLPI I Ct 1At2J 10!:1!1 oc IC JC 
00111 L01Pt'2 ;: TIMZ 4 IOU /( rr 
1)019 
00 \A 

COi Pf 3 
COLUK 

CT I.t.125 
Cl IA•20 

1000 
1001 

00 

" 
. BYIC 
. BYTC 

0 
PtlD - PST• l Z1112B 

Tr ,ufil lo nol 
I o f 1211 byte b l och In p r og ren : ·• ...... 

DDI B 
DDIC 

Pil l OR 
\/D U.AV 

CT IA•27 
CT IA•28 

IOOZ 
10 0• 

00 
08 

10 
10 

. AOOR 
• .- DOA 

PS T 
PI NI! 

Start o f plocu t o lo~o progran 
Plilce to j ump 11 fttr loao lng : .. ·· .. .. 

OO ID 
001 ( 
ooir 

GR ACTI 
1t11 r 1 M 
COllSO I 

Cl IA•29 
CT IA•30 
Cl IA·Jl : S08-->COll SO L fU Rtl Orr S:> r.a [ ll1 A\' POl!H 

pr og ran 

f OR HULJ l · S TA G( BOO T PROC CSS. 
: .. ···· :. ······ 

"" : 1006 18 CLC tOllA 00 co 60 . BYTE O.SCO. Hi0. S30.SJB. SJC, S1f.SH 
DODO HO Pf CT IA•O 1001 60 RIS I Ql)J JO 38 1C 
llOOZ M1Pf C1 IA+2 IO AQ /( rr 
0003 H3P f Cl IA•J 
(100 4 POPr CT IA · 4 CllT RY POOH fOA FI RS T TI M( IHITl:.lIZA TI ON : ... ·· .. . 
0005 f'!Pf CT IA •6 1008 A9 JC P INll : LOA ISJC 
D\IDIS P2P f Ct IA•6 IOOA ao 02 OJ Sr A PAC TL : t urn o rr c11ss eu no t.or 
000 1 
0008 
DOH 
DOOA 
000 8 

PJP f 
llOPL 
Ml PL 
M2Pl 
MJPL 

C11A• 7 
Cl 1At8 
CT IA•9 
C llA• I O 
C llA~l1 

1000 
!OOF 
10 11 
10 13 

A9 
U 
A9 
U 

18 
OA 
l. O 
OB 

LD.\ 

··~LD.\ 
sr• 

'~£S TAT&Sff 
DOSVEC 
IREStRT" 
DOSV£C• 1 

jSllo•u t he rest rt nctar 
: lht DOS vec tor. 

into 
~---~ ~· · · ·'!. .·-·.. 

10A2 00 18 18 

:. •·· -· .......... 
8YTC o. s1 a. sia. s1a .s1e . s1c. sn .srr 

DODC POPL CJtA"l 2 I OU 80 ars IOA5 11 18 JC 
DODD PIPL Cl I A• 13 10A8 1( rr 
000£ PZ PL CllA • U 
ooor PJPL CTI A • 16 WAf!MSTARr £HHtY POINT 
0010 
00 11 

TR I GO 
TR JGl 

CHA• US 
CfU.-•11 

• fR.JGO · ·>STRIG J 
: llC . 10 16 cc 4( " Als uu : JHP eEG1 H P'"Stt•rn ll• f n' s . 

0012 IRIGZ CflA.•111 
0013 fRIGJ CflA·19 Ustd by OPLA llE t o d raw the planu . No te th H 

OOH PAL CllA•lO : th l LO P two I mes n u st De ohn'I. or \!111 se 11 11 sorts 
: of nH\y chopolng e ff ects wtll occ u r . 

ocoo Allll C 50 400 Loot' . \Jo tn tfle s1t:y1 I ts a helicopter, it"s a pla ne , H's 

0400 Ot~AC TL "'HTT C•O .DHAC IL <··SOMCI L OPI OP(N S: OR a sauce r . ,,o, il 'S J l'l tlt's ... onoer f ul ' SHOO T' gent , 
E: 

E: 
0 40 1 CllAA C IL ANTTC•l ,CHAC TL<·-(~ACT ON OPCll $ : OR 

; liro· Pog1 - V1 r lab l es 
PIU 1tn Z.ro 11111 h o l lcopter flying le f t. 

[: 
0 402 01 IS ll 41111 C•2 ; DI. IS TL.c.· · SOLS l l Otl OP(tl -5 : OR 1(t1 on l -o f lhts& vor 1obi1 u llon t o b,t on the 1ero p.1ge, 

:puUing t hen h o rt spuds u p and shortans the codo) 
bLt l 

0403 OLI S !lt MlllC•J ,Ol! S rll<-- SOLS lll Otl 0 P£N ~ : OR 
[ : 

( : 

0 40 4 
0 4 0 ~ 

040 1 
0409 

0 4011. 
0 408 
0 40( 

O• OD 

tl SC ROL 
\/ St: llOL 
11MllA Sr 
CltllA Sf 

WSY PI C 
VCOUUI 
POHi 
PUN 

AIHIC t 4 
MH l ( •5 
Alll IC +7 
AllJI C•9 

AtlT ! Ct 10 
At/TIC• t t 
AtH I C•t2 
Atlf l C• ll 

:C HBA~E<- -C tiBAS ,.,u OPIN S: OR 

00 80 
0081 
008l 
OOBJ 
008' 

DOU 

00 116 

OLIC 
OSCOR 

"'MOX 

"' 
IJSCC 

Jtrr 

SBO 
set 
SBZ 
SflJ 
Sfl4 

SB.5 

SBEi 

Counte r o f dlsp lc\y I isl i nter rup ts 
Oello score. 
Missile l coo r C1 in11 to 
Hhsilo t vtloc lty 
Mh s 1 le Y pos it io n (lero nun~ no nissile 
o n the sc r ee n . ) 
n o<J 15 counter fer scor ti l o seco nd conve rs lo 

:nod &O taunter f or jif f y t o ucond conversio 

I OAA 
l l AO 
1080 

00 
20 
90 

oo 
rz 
ro 

rs 
oc 

.. ..... ···· .. • , 
: · .. ·.... 
PT OL: . BYTE o. o .sra . si o. s1 z. S9£. sc:io .sro 

040[ 
(Sr I VRV] 

UMILll .\tlf IC+14 : llHl[Nc --40 POWCA Ott AHO 
OO BI S TOP S87 : 11 011 1e r o n ea ns Ign o r e p l11y e r 'i Du tt o n useo 11 e l lccpter flying right. 

ocor 
o•or 

UMIHI S 
UMI S I 

oltll I C•15 
Ardl C·15 

.S TROD ED 
:to ~ eep hi n fr on r1 ring u n leu wtt w;in t hln l 

o. 
Lou and lots o f uno ff 1c1.111 
1~nenon1cs r .,r o isp lity 1ut 1nslrucllons, Dat1 raolu 
as well u o lher till oauerns . 

OOt!O 
00 10 

0L8l1 
DI Kl 1 

Ol pr eft • lnplu1s Clhp lay lh l 
1nHrucllon, n.Hu 1· ally 

0 ; On1 blank. I int 
SI O l1oa Dlln~ li ne s 

blan l - scan · ltnes . 
: HOLI S T ·· My C1 1$olay l ist . Conshu o r the sunlua·7 ' · 

: 8 H4rt l 1nu of lful (lhe score itntl c:o oyrigh t l ine) 
. 11 h!U o f 16 scan lines .. 1th a oisplay list lnurrup l 
: o cc.u r ing 11l th e s tart o r 1uch pai r 
: fin d • I 1nal J1ino & •41 1l f or v1rt lc a l blan l in Struc lt on 

I OBl 
1085 
1086 

00 
O• 

" 
00 

"or 
",. BYlt o.o. s1r .• . s.:r . H 9,9, Sr 

a iro !ant ! l y 1n9 lt ft . 

0020 OlBLJ sz o lhru 
ODJO Ot BL.t SJO four 
0040 
00!10 
0060 
0010 

OLBL!J 
01 BL6 
Ol BU 
Ol KI 8 

U C 
S50 

rn
S10 

rh1 
Si l 

·-" 
: [19ht blant: I i nes 

1019 
10 1c 
1010 
t ot r 

10 
.i: s 
oo 
r o 

10 

ta 
10 

10 ~DUSI 8Y1£ 
BYIC 
AOOR 
BtT[ 

:ll HI R,Ol 81 d,OL BUI 
OllOM•Ol Pr6 : C 
SCOAL N 
DL8Ul• D'. IN l,OL BLB l ,2 

:.•······ 

0080 01 ltll se o Gener.He OHpla y I_ T!i l l ntur upl 'When this 
Instruct ion i s lnli;?rp r e teCI . 

102 1 
IOlJ 
IOZ!i 

J O 
10 
f O 

10 
10 
10 

8 'Tf 
BYH 
RYH 

OLBL &•Od tl l ,OL BLB 
OllnB • r ll•ll .D LBLll 
CLBL8• 0LttlT .O l8UI 

l, • 
5,B 
I . & 

IOBA 
1080 

00 
DO 

00 

" 
01 
7f 

. BYTE o.o.1 .sco .s1r .S H . ua.o 

000 1 OLJMP 
no J t t • o b.. te i 

00 .tt OlJVfl 
'ti l l lhUt v"rt 1 CI ~ Ol l\11lt 

St 

S4 1 : 

Te lls ""ti c CtHp lo j unp t o contdnts o r 

s.uie .u DLJ~P ou t o l so Ml t s AtlfI C 

1027 
1029 
1oz e 
1J70 

J O 
ro 
r o 
f O 

10 
10 
10 
10 

B' n 
1nrc 
OYT[ 
BY ![ 

Ot HL 8 • 0LI tH , DLBLB 
Ol8l6•0l1Nl ,O l8LB 
OLOL6 •fllltH. Ol8lO 
01 RL B•OL! tll , OLB LB 

9, 10 
11,ll 

, l J,14 
: 15, 16 

I OCO 18 00 

.l1rolane fly l n!J rlgri t 



oo .ao \ OZF ro JO . BYr [ DI BUl+Ol. lflT ,OL8L 8 ; 17' 18OLLOM S40 l ulls Antic c ~ip to sta r t r e tr hwln!J 
1Jllt1:1 r ron nenory re r e r e nc ed lly the neAl l 103 1 ro 10 .evrr Ol/JLll •Dl.Trll , Ol8L8 : 19, 20 


ooa OLVSCR S20 (sort of) enah 1es ve r tt c al scro l 1 ,,
1033 ro 10 . BYI[ OL BLB•Dlllll ,OLBLB :21,Z2 
• t"t ••••lOJ:i . BY TE OL JVB 

1036 19 !O . ADO~ HDLI ST 
00 10 DlltSCR • SIO e nable ho r izo ntdl s t:roll 

Ph)' f !ells In s tru c ti o ns 
Me ssage toi b le 1oc2 DO DO 80 . BYT £ 0, 0, $8 0 .S BO, SFC , HE , $18, D 

ooor 
OOOE 
0000 
oooc 
0008 
OOO A 
0009 
0008 

OLP fl!J 
0LPrt4 
OLPrt3 
DLrr12 
OL Pfl 1 
OLPF10 
OLPF 9 
OL Pr& 

15 
14 
lJ 
12 
l \ 
10 
9 

320 tlo ~s 
160 
160 
160 

16 0 
80 
80 
40 

2 co lor s 
4 

t sca n I lne 
I 

1338 
103 8 
103[ 
1041 
1044 
10 47 
104A 

28 
31 
J I 
10 
50., 
•J 

4J 
J9 
20 
•8 

"•• 
48 

"JO 
4A 
20 
4C

•• 

rMS<i: . ASC I 1-(c ) 198 1 J ll PALEV ICW ; He rr Ible buos llltl I inhSI. thlt CO d'I 

1DC 5 
1oce 

ea 
18 

re 
DD 

f[ 

: ... . ~' 

; .. • .. •.. 
; . t••• • •. 

saucer fly ing le ft. right, ho ve r Ing , etc. 

: Characte r Pr types : cf who-so-ever ch 11n 9 ~ s lh ls copyright 
;nessage t o sone t hlng e l al 

D001 
DD06 
0006 

racters) 
DOO .t 
0003 
0002 

DLPf1 
DLPt'6 
ULPf5 

DLP r4 
DLPFJ 
DLPf2 

20 chars 
2U 
40 

40 
40 
40 

~ colo r s 
5 
• 

!ti scan lines 
8 
16 ( hair y 4 colo r c ha 

8 
10 (lc.o.t p r ocus ln g ) 
B (lla r nal tut mod e) 

th e nu t 1 ~ any tables are fer tha d l ip l:iy 11s :. inu r rupt handlor . 
Th e y are all 11 b ytes long. s~ thJt thore ls one byt o 10 each 
ta ble f or eac t1 tllspla y 1 ht lut•:r r upl. Ill e fir st DU us 11s tt1e 
f irs t byte In the lob lb , a tt~ so r ::irth, so In the ICOLB tab le, 

; f o r rnstan;e, tho t.op o f t he s li.y h ll1ack, th c11 t he first Oll 
: ndkes H turn CLBLU( , the second l'. LllilU, on d so on . 

l OCA 
10(0 
1000 

DO 
1£ 
DD 

16 
81 
DD 

24 
7( 

. BYTE O, St8 , $24 , S7(.S81.17C.0,0 

TPLAll( OJ: , VAL , WIO , PAT teble 

TPLAllE il 1t table used by OPLA tlE to 
c r eate pldnes. Wh at DPLAHC ooes is p lck a r anoon nun ber 

Pfl & Pro are spec la 1 . oetween zero a11a r ive ano uu that 11u rnb er t o fi ll in the 
TOX, IVA,L, TWID ano player 1ero slots f or that k.lno o r p lane. 

! COLO - table o r co l o r s f o r boc~ rounLI 

Player & Miu i le Ofrseu. 
Denouo oy PM pref i.11 

T/1e ~'Y :ltart~ 011 t bla c ~ and 
th11 ba ckroun d tur n s groen r or 

tur n s 1 lg f1l lllu tt, then 
the 'ground' unller the gun. 

: rri oru h no rcr111 
; Ii; ln lls o r planes. 

r1111s on t.o stop wtlh o nly S IA 

002 4 
DODD 
018D 
0200 
6280 
0300 
OJftO 
0300 
0400 
O!JOO 
0600 
0700 

PMlf 
PMRf 
PMO~ 

PMOPO 
PMO P l 
PMOP2 
PMfW J 
PMSr.t 
PM SPO 
PMSPl 
PMSP2 
PMSPJ 

S24 
SOD 
SIBO 
S200 
'$280 
SJOO 
1380 
z · P~OH 

z • PMO PO 
2• PMlJPt 
2•PMOP2 
.? • PMDPJ 

: Le ft s Ide o f scrun 
: 111gt1t ~tde o f sc:ru n 
:Missile o ff set. f or llou b le 1 in~ resolulfon 
:Player O 
;Player 1 
: Play ~ r 2 
:Play•r 3 
;J.1iu11e oH sel f o r , .{i\gle 11(18 ruolutfOn 
;Pla!•er 0 

I 

'3 

10 4C 
104r 
1052 
105!1 

jt0/)7 
1069 
1058 
1050 
osr 

"92 ,. 
98 

08 
28 
48 
88 
ao 

" 84 
96 
C! 

18 
38 

" 78 
JO 

82 
94 
86 

38 

TCOL B : . BYTC CLBLU[, Cll8LU,Cl8LU(t2 
. BY T[ CllllLU •2,CLBLUf •.O ,Cl lBLU•4 
BY1£ CUILU(· G,Cll8LU · 6,CLB LUE.. 8 

. BYTE CLLllLU•B, CLGRlN•8 

TCOLP - CO LOR PLl\YER ZCRO 
Pl aver i!r"o .. ts t110 · plai'les in the s\ 'J a ntl 

JCOLP: . BVT( 
, BY1£ 

6Y I[ 
8 '1'1[ 

1B'<Tl 

~LGfl LV +8, CLGQL0+8
9 Oll r1 G•6 ,CLRED *'a 

t11jl gun on the ;round 

1002 
1005 
1006 
1009 
TODA 
!ODO 
tOOC 
10£1 
10£'2 
10£5 
10[6 
10E9 

DI 
08 
ff 
DO 
0 2 
18 
fE 
10 
OJ 
20 
FD 
20 

05 

05 

DA 

•• 
19 

19 

DO 

DD 

DI 

TPLAtl[ : .B Y1£ t ,.!>,O.B ;Helico pter, l e ft 

. BYI ( Sf f ,5,0.0 - , right 

. BVT£ 2, 10 . 1 ,24 :A lrpldne. 1e r t 

. HY I E SfE. 10, 1 , 16 : - - , r i !J ht 

. SVT E 3,25,0,32 ;Saucer . lert 

. SV T[ Sf0,2!> , 0 , 32 ;Saucer, righ t 

Player nisslle ta o le oquatts 

0000 
00 10 
00:?0 
0030 
00 40 
0050 
0060 
0010 
0080 
0090 
OO AO 
0080 
ooco 
0000 

CLGR[ Y 
cu;oLo 
CLOR llG 
Cl R[O 
CLPlllK 
CLPUJ\P 
CLPUR B 
Cll'BLU 
CUlLU[ 
CLI ALU 
CL IUllQ 
Cl.GD LU 
CLGR [tl 
CLY GR PI 

Co lors. d~noted by CL 

0 :g r <1 y 
SlO : gold 
S.?O : br_ange 
.$30 ; re1.1•ora_l'lge 
H O :pint' 
S!IO :pu rp le 
S60 :purple blue 

$70 ( ; blue 1 
$8 0 ~ . :bJuo 2 
SlilO ' : l lghl blu, 
\ AO : t l!rtjUOll. e 
SB O :ore tn b l ue 
SCO :[Jreun 
SOD :ycl l ow g re on 

OD 
03 
06 
lC 

DI 

" 01 
IC 

02 

" OB 

TPX -  Phy1itrs 
ft1• gun 
DPiL A11£ 
Ot, 111 uts 

pJ,fne ano ge t 

TPX : . BVTC 

TOX -  Pli1yer ' s velo c ity . 
lhe gun h a lway s aro, so It wil l not d rift o ff 

1&00 

1100 

0060 

IAOO 

1800 
1801 
180[ 

SCORLN 

GUNOFF 

ORG ·S800 

MPl~BAS 

96 

; P layer nlssllo base 
: Leave 2J( for the nafn progran 

:Score I i ne (u ses 20 bytes) 

: Gun o rr se l - - Y posit fon o r top 
:o r g-.1n . 

MPlolBAStPHDP O· GUUOff :Menor y 1oca Lion c f 

~~g~~~ ~ 1 
Sf.OR l. N•l.t 

: top o r gun In playerll nanory . 

: Aoorus of Sco re (sh dl!]elS) 
: AOdress of High sco re (slA digots) 
;Add res s o f l' ime ren,lin ing (sh dlgols) 

00(0 CLOGll tl H O :01·on ge g reen to eitt.er sloe. 

oD r o Cl I !OR H O : 1 ight o r ange 
Bit Maslls f or co nsole s ..,itchts 

1060 0 1 DI OJ TOX : . BYTC 1.2 ,3 , 2 . 1 ,25!1,2 54, 2!1 3 
This is the Oll hllndle r -· 

it ls c al l fltl ev<1ry t ine the An t ic chip f etchu a lf lsplay 

OOD l 
OD02 
DOO .t 

SWSIRT 
SWS[L 
SW(IPT 

Sl 
S2 
S4 

:Start 
: Selec t 
:Op ti on 

1010 
1073 
10/!J 

02 
f( 

fl 

DI 
ro 
DO 

rr 

00 . BVI[ 25 4,0,0 

11s t tl y te wi th thCl hi gri bit s et. IL saves the A and 1. r eg isters. 
thi1nges the s ky & color & •10th & pos itlon o f th e nNt p lane, 
ano 1.ri e c ' s to :see 1f tne orev 1ous p I ane 11 ns been h H . Ir so . l t 
naves that plar1e o ff the sc reen and adds th e polnl val ue o r that 

Joy.s.t 1d:. ti it r.iasli:s 
TVA L -  PLA vrn·s POllH ·· VALU[ 

pla ne to the OSCOR variable. T h~n It r es t ores X & A and r fl turns. 

RS 

~HT) 

tU I ) 

0008 
000.t 
ODOZ 
ODDI 

DJDO 
DlDO 

030 1 
0302 

0303 

0030 
OOJ A 
009 8 

fJB!J 

JYR 
JY L 
JYB 
JYr 

PIA 
POR TA 

POR TS 
PAC Tl 

PBCTL 

ASCZCR 
COLOtl 
COL 

PUTLlll 

SOJOD 

Right 
Left 
Bil e k 
ror .., a r d 

PIA+O :POR l A-->Sl t CK0. 1 

P I A,. ! ;POR T8 -->ST I CK2 . J 
P IAt2 : tlOll [ 

P lA t 3 : t/OH[ 

·o ;Asct I LU O 

S3A : Ascli Colon 
S9 B :£11tJ o r R.11co ru 

!he f ollow ing aro sub r ou t ine s 

SrJ85 :ll -  l o Dyle 
; V -  HI Dyl e 
:o r 1 ine 

X-Y CO Pll AOL L( 

PACTL< --3C [I 

_. PBCTL <--3C [I 

1078 
1076 
107£ 
108 1 

1083 
1086 
1089 
108C 

DI 
D• 
01 
DA 

DD 
DI 
DD 
DI 

02 
05 
08 
06 

DI 
DO 
DI 
DI 

03 
06 

" 

DD 
DI 
DD 

Set Oy OPLANE 
Us1t<1 by DLJll 

TVAL : , BY TE l, 2 ,3.4 . 5,6.7.8,9 ,ID. ll 

lWID -  wi o th o r the pla yer 

0 ·  n ornttl (two GR. O characte rs) wldtl 
I -  d oub l11 {rour Gr. O c harac ter s: ) wide 
The gun is double wiath 

IW I O: . BYr[ 0 .l.0.1,0,l ,0, l,0 . l,1 

IDEA 
torn 
I DEC 
10 [0 
torr 
1oro 
l 0F3 
t0f6 

l 0 f9 
1ore 
I OrE 
11 00 
I l OZ 
11 0.t 
1107 
ltOA 
11 0 0 
11 0£ 
1110 

"SA 

••
AO 
EO 
80

••
80 

A6 

",. 
ro
•• 90 
90 
80 

"65 

'' 

80 

4C 
OA 
IA 

80 
08 
DI 
I J 
DD 
62 
60 
18 

81 

" 

!O 
04 
DD 

DD 

!O 
!O 
ID 

OLIH : PHA 
IX A 
PH A 
LOX 
IHX 
LOA 
SIA 
s.. 

LOX 
LOA 
AHO 
BCQ 
LOA 
SIA 
SIA 
LOA 
CLC 
ADC 
S IA 

OLIC 

TC OLB,X 
WS'fllC 
COLBK 

DLI C 
MOPL ., 
Ollll2 

" TPX,X 
IOX,X 
IVAL,X 

DSCOR 
OSCOR 

;Save A 

S.tv11 X 
Ch an g!! the 3ky's colo r 4S fi1H as 
we ca n, 
bu t. 
wail until I wo can do It wit hout 
the user n o t I c ing i t . 

Old missi le a tilt anything? 
llkH PO ? 
Ho. 
Yes: 
So 11~ro JI po s it ion, 
and A ve loc lty , 
and adll me value or 
that playu r t o OSCOR 

£701 XVB J[70 1 :SJSle111 VBL All( ult r ou tine 
111 2 80 ![ DD SIA HI ICLR ; And c l u r the hit registers . 

That's the end of l11e 
rou t ine. 

ta bles used by tho OLIH 1115 
111 6 

[! 
B6 eo 

Olllt2: IHX 
srx OLI C 

: I n any e vent, update : 

1118 BO 62 10 LOA fP X,X :plone 's X position. 

01.P I tl K18, CLPURP•8 
C\. PU~0+8, CLP8LU+B 
CL BLUE, CLREDt8, ClflE0t8 

x po"sition 
h (llw~ y s Sluti:. at 124. 

l\l ~~s care o r t he planu ' x pos1lto:1. 
t 11e x position to uro to k111 lfle 

ti o rr the scr-ee n . 
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\ llO 
11\ C 

18 
70 60 10 

CLC 

'"' rox .x Mtl in progran sta r ts tl or e l 11 
1382 
1383 

.. 
65 " 

CLC 
AOC DSCOR 

11 lf 'ilO 62 10 SIA tPX,X I J8 5 
1367 

65 
4( 

81

•• 1l 
STA 
JHP 

oscon 
REOR A\I ; an !! ;a ne w rou nd . 

I \ 22 
1 126 
11 28 
1120 
112£ 
11 31 
1132 
1133 
1134 

BO 
1rn 
80 
BO 
80 
68 
AA 
68 
40 

00 
s1 
12 
BJ 
OB 

00 
10 
DO 
10 
DO 

;planc·i colo r 
S1' 
LO. 
Sf' 
LOA 
STA 
PLA 
IA X 
PLA 
Rfl 

llPOSPO 
fCO LP , X 
COLP MO 
f';l lO ,X 
S f lC PO 

: plane·~ 11 ldt h 

: reSl ore X 

:reHore A 
: ;Jntl return. 

VRLl l - \/erl1c.il tJ\;,nk interrupt 
got~ c.illed 60 t imes a uconCI when t h o IV gun has just 

r e t nced uie Hreen :inti thl! Antic c hljl is S tarti n!) t o rud the 

124( 
1260 
1263 
125::> 

1258 
12 ~ A 

125 0 
125r 

A9 
80 
A9 
8D 

A9 
80 

.,
•• 

A8 
01 
110 
DJ 

00 
01) 

JO 
01 

DZ 

DZ 

02 

oz 

BCG IN : LOA 
STA 
LOA 
STA 

LOA 
STA 

LOA 
STA 

NSAB 
AUDC I 
MS BO 
AUOC2 

•O 
AUOf l 

MSJO 
AU0f2 

; Mi ssi le 1ou11d Is pure al volurl'l 8 

:Score scv nd I s n s Penl f u 11 . 

: n lss l le r reQuency l s ullruon t c 

; score fr equo ocy ls .:i high fu.u . 

Erase pl.tyer n issilo memor y sp~c e . 

\ 38 A 
IJ8C 

138( 
1390 
ll!J l 
1303 
13 05 

AS 
TO 

".. 
"C5 
DO 

" oc 

1J 

02 
1J 
re 

MAlll4 : LOA 
8£0 

SfOP 
1-'A IH 

;(he e l I f pla yer t s stopped , 
: Hope . 
; Yes : 

Player die!!, so updillll hi gh sco r e 
.:ind r e:a itr l . 

lll W: 

LOA 
CLC 
AOC 
CMP 

RICLOC d 

•z 
RICLOC •l 

Biil HIW 

; Wall 4 lo S sucon.:is 

: f o r poin t s t o tJra in . 

ll35 
1137 
1139 

AS 
00 

" 
" "80 

d ls play list all ov~r oyaln, 

It upd;nes tho pl Dyer's score & Llne-lu rt counte r , 
upd"ltes tfle niu1le i f it 1s rn f light, firo s it i f it is not 
in f llght .lntl 1r the joy st1ck's bu tton Is 11rossel1. r esets th1t 
count~r that tne o isplay llH rnterrupt hand l er uses to tell 
wlUH'e Hu . and ldlh th e nl u 11e if It rdt il plane or ae nt 
o rr the top o r the sc ro un . 

VAUI : LOA 

'"'tDA 

OSCOR 
\I BL5 
0 8 0 

Check 1f theru are .1ny un scored 
lh> ints lefl . Yes . 
11 0. 

1262 
120 4 
1266 
12(19 
126C 
1260 

12fl r 
1Z71 
1273 
1276 
1?.11 

Al

•• 
90 
90 

"DO 

"AZ 
90 
CA 
DO 

80 
00 
ff 
)f 

f) 

DO 

" " 
fA 

19 

" 

er 

CLOOP : 

PLOO P : 

LOX 
LOA 
STA 
STA 

""BNE 

LOA 
LOX 
ST A 

"" '"' 

1128 

"11PMBAS•PllDPO - l, l ;'.Je on ly use P la.ye r 
; e11d the niHlle~.MPMB/\ SI PMDM - 1, l 

Ct.OOP 

••.. 
llPOS PO· l .X 

PLOOP 

: Move all the pl tty ~ r s nM nhstles 
:o rr th1t ser1te n. 

1397 
IJ99 
il!lC 
13!) ( 

!JAi 
\ JAJ 
I J A.!i 
13A,8 
I JA9 
13AB 
lJAO 

" 80,. 
DO 
TO 
80 

" " [Q 

DO 

" 

00 
01 
IT 
00 
05 
08 
80 

06 
EC 
08 

18 

18 

1J 

1J 

LO< 
ll l CllK; LOA 

AtlD 
CHP 
8£0 
BCS 
JMP 

111 ( 111(1 : INl 
CPX 

'"'UOlll : JMP 

., 
lllSCOH,X 
.Ulf 
scone .x 
11 1( 10(1 
r1 011 f 
tl( Wll l 

••
ltlC l lK 
REPE AT 

Chec k his h1gt1 score .ig.ll n.st 
h is cu rr11n t :scu1·e. 
Ir his h lgh sec re Is anywhe re 
hss thil n his cu rr en t score 
Equal 
HI > Ho r e. S t op . 
11 1 <sco r e. 

. tlOT( : We c he c k I r on le f t to rtght , 
:uni lltt1 Lt1a ro u t.In es m \I BI H. 

:So go and nu l ort th11 gane . 

1130 
113( 

114 1 
1 142 
1144 

1140 
1148 

1146 
11 4U 

80 
•C 

J8 

"85 

" 80 

AZ 
HO 

Ol 

" 
0 1 
81 .. 
03 

05 
00 

01 
l1 

oz 

18 

VflL5: 

VAL6 : 

"'JHP 

SEC 
SBC 
STA 

LOA 
S IA 

LOX 
LO/\ 

AUDC2 
VBL7 

"OSCO R 

• SBA 
AUOC Z 

IS 
SCOR E, X 

f urn a rr ~o lnt suund 

;S u Dtra c t one fr om t hQ un s c;o fed 
;potn u r;oun te r . 

;Turn on Ult po in t sound . 

; Add one to the SCOR E counter, 
i·Whtch by an ,1nn i ng colnctdenc• 

17.7G 
U7B 
127[ 
1281) 
1283 
1285 

1?.88 
l ZB A 
I ZBD 
1290 

"80 
A9

••., 
80 

••
DO

••ao 

" " "0 1 
OJ 
10 

10

••61 
18 

01 

04 

00 

02 
01 
00 

LOA 
STA 
LOA 
ST A 
LOA 
S IA 

IDA 
ORA 
STA 
sr• 

1$2( 
SOMC fL 
~MPMBAS " 

PMD.\S E., 
GRAC fL 

1 $10 
GPR lOR 
GPR IOR 
PR IOR 

: [nable P~ OM .\ and " nornal playfl e ld . 

:Set up thti pol 11te r Lo tl111 Playo r 
; nhs1le de fu ns. 
; fell t:"le r. llA lo e.xpect PM DHA 

;EMDle r1rtl\ pln~e r so the 
: r.ti u1 1u 'tlll'l bit COLORJ 

IJRO 
1382 
1385 
1387 
1389 
iJBC 
1380 
lJB F 

AZ 
80,. 
09

••
CA 
DO 
4C 

06 
ff 
IT 

'°06 

f J 
08 

17 

18 

13 

Copy flew high score 

/i(Wltl : LOX 
/l[Wll l 1: LDA 

Al:O 
OR A 
STA 
DU.., 
JHP 

.. 
SCOA £ - 1 .X 
...SH 
#$40 
ll l SCOR- 1 . X 

N(Wll l1 
R£P EA I 

1.opy al l $h d igets o f the 
.sco re Into t110 h1 gh score. 
changi ng t ho co l or nt lhe 
une t ine . 

; Than re.star t the gana . 

l lb O 
115 1 
1153 
1155 
1158 
11 5A 

18 
69 
09 

'"C9 
DO 

01 
10 
00 
IA 

" 
18 

CLC 
AOC 
OR A 
STA 
CMP 
811£ 

11 
Ut D 
SCORE, X 
ISlA 
'IULll5 

; I s In a h1mAI'\ r eaO abh! r o r n . 

: If It was a :r.p'aco mGk e It a ' l '. 

Gruter than a '9 '1 
ll o . 

t:nu 
1295 

1297 
129!1 

AO 
61 

A9 

" 

00

•• 
01 
87 

LOA 
STA 

LOA 
ST.A 

10 
MY 

"S TOP 

;lero tho als,si 11t 

:Stop tht playe r f r ort fl r• ln g . 

l.JC2 
JJCJ 
l 3C4 

00 
00 
00 

DPL AHE · ~ pfctt nnd d r aw a plane 
l 
XI I.MP: . 9Y TE 
YI U IP : . 9Y IE 
TEMPA: . !VT ( 

; renporar y va riables 
; Used t o save state o r 
: the procass er . 

115C 
11 5[ 
I Hi l 
1162 
11 65 
ll!i7 

1169 
116 8 
116C 
l 16E 
11 70 
11 7Z 
1 174 

11 76 
1178 
1 178 

A9 
90 
CA 
•C.. 
DO 

" [8 

" [Q 

DO 
AZ 
86 

Al 
80 
18 

10 
00 

•o 
81 

" 
85 

"or 

"00 

" 
05 

" 

18 

l1 

18 

VOUi5 : 

VBL 8: 

LOA 
STA 
DEX 
JHP 
LO~ 

em: 

LOX 
rnx 
S IX 
CPX 
Bli( 
LOX 
STX 

I OX 
LO A 
CLC 

iStO 
SCOR E , X 

VB L6 

STOP 
VB U 

OSE C 

osec 

"'VBL7 
#0 
OS£C 

" fl ME ,X 

Yes . Su to · o · -u d a(Jd one to 
ttie no- t nos t s ion Ir l~a n 1. ., Ige l. 

:No f ree t ine t r 
: we' re STOPed . 

: Hu he scored l~ pqil) t s in a r o• 
: ye t7 

: !lope. 
:Yes. Rest!l this co u11tt1r , then, and 

give tnis r.an a seco nd of f ree t ine . 
(this routine h j us t IH.e the VBL6 
one, only •t I iO.,lvs \oilh nunber s lho\t 

t 29B 
129l) 
12AD 
l ZA~ 

12A5 
12A7 
12AI\ 
l'ZAC 
t?.Af' 
12U1 
1284 
1286 
1208 
l 28A 

! ?RO 
12Hf 

•• ••A9 

••
" ao
••
80 
A9

•• 
Al 
AO 

"10 

"80 

40 
0£ 
10 
JI 
19 
JO 
10 
01 
EA 
DO 
l1 

"06 
SC 

co 
OE 

04 

oz 

01 

02 

oz 

" 
04 

LOA 
SIA 
LOA 
STA 
LOA 
SIA 
LOA 
STA 
LOA 
.STA 
LOX 
LOY 
LOA 
JSR 

LOA 
SIA 

.s.-o 
HHlEN 
IMD Ll S T" 
SO LS HI 
IMDLIS f&S ff 
SD LS TL 
•DL HI " 
\IOB LSl• I 
l OLJll'-Sf F 
\10 6 LST 
IVBLU ~ 

1vau1&srr 
i11 S£ TIMM 
SE 1V8V 

• SCO 
tm!E N 

:Dlub lt ou·s 

;Se t up l he vec t or to our 
:dlsphy 11$ t, . 

;S u up tne vac t or to our
:OLI handler 

Lot1d th e <Jdt!ress o f our 
1t1Htfcle bhnk interrupt 
handler rnto X & Y ;in(I cal 1 
SLrVBV t o 'i11 l up tho \/Bl.I "ector . 

: (nab le Dll ' s 

13(5 
!~Ca 
J :J CB 
\ J C£ 
1300 
IJ02 
130 4 
1305 
1305 
1307 
lJOA 
1300 
IJ[O 
lJ[J 
13[6 
13[9 

13l0 
lJU: 

u 
K 
~ ,. 
a 
80 
M 
M 
AA 
00 
~ 
80 
~ 

00 

" "~ 
00 

Cz 
Cl,. 
07 
06 
f) 

02 
60 
OJ 
78 
04 
8l 
00., 
05 

1J 
1J 
DZ 

\ 0 
10 
10 
10 
10 
10 

10 
10 

DPLAN [ ; STX 
STY 

OPLANl : LOA 
AND 
CMP 
BCS 
AS L 
ASL 
TAX 
LOA 
STA 
LOA 
STA 
LOA 
S TA 
LOA 
SI A 
LOA 

XT( MP 
YT(MP 
RA tlDOM 

"• 6 
OP LA /1 1 
A 
A 

TPLAN[ ,X 

rox .Y 
fPLA /1 £ +1 . X 
TVAl, Y 
TPLAN[+ 2, X 
rw 10, v ., 
I Pl , Y 
rPLANE •3, l 

Savi X 
Savt Y 
Get a random nunb1 r 
reduce H to 0· 1 
ts It> ts 1 
Yes. P i ck a nother one . 
Ho. Hult I p l y by t 

And use It to lndu I nt o 
Th e tp1ane t 8b 1e fo r 
the veloclq1 , th o vnlut, 
the wl l!lh, a n d lht 
lnde.o; In t o Lh A pllnu 
pictur'e lii b lo . 

:Se t the X po s it ion t o O. 
:Ge t lht1 lndu .. Into the 

1 I 7C 
117 ( 

1 180 
1183 
1185 
1187 
1189 
I I OC 
1100 

'' "90 
C9 
90 

"90 
CA 
4( 

01 
90 
Q[ 

9A 

" 90 
Q[ 

,. 

ta 

f8 

11 

ADC 
ORA 
S TA 
CHP 
BCC 
LOA 
SlA 

"" JMP 

" 090 
TIME , X 
I S9A 
VB L'I 
IS90 
I I ME , l 

VBLB 

ilre ii di ff erttn t co l or . . • ) 12C2 

IZC4 

lZC7 
t2C9 

1ZCC 
12([ 

A9 

80 

A9

•• 
A9 
60 

C6 

C4 ,. 
C5 

18 
C6 

oz 

01 

oz 

LOA 

S IA 

LOA 
S TA 

LOA 
SIA 

l CLGR EN •6 

CO LORO 

NCLR(0·6 
CO LOR I 

illCLGOL0•3 
CO LORZ 

:Color O {s i:o re) Is greo n 

:Color l ( h igh score ) is rtHI. 

:Colo r 2 (t ine ) ls gold . 

lJrt 
IJfZ 
1J f6 
IJ J 7 

IJrA 
1~ ro 
1400 
1401 

u 
K 

" 00 

80 
99 

"ca 

CZ 
OB 
(4 

AA 
DO 

1J 

13 

10 
IA 

TAX 
LOY 
LOA 
STA 

DPLANJ : LOA 
SIA 
I NX 
UIY 

..XHMP 

TEM PA 

PT OL, X 
HPMBA5 t PMOPD, Y 

;plc tur" t 11b le , 

:Cosiy e ight Ll y tu r r oo 
; t he olcture t Jble t o 
: the playe r's de r un space. 

1100 
1 19 2 
1193 
11 95 

" "86 
[0 

86 

••
JC 

V8L1 : LO\ 
I NX 
SIX 
(PX 

J l rF 

J IFF 
'60 

: tt ~ve M 11ff 1es (ii jiffy is uac 
:by Pet owne rs ana o th ar peopl e 
: t o aenote " 60t h o r a secono) elapu<1 ? 

1201 
1Z03 ••00 

OA 
Cl oz 

LD• 
SI A 

.tCl.GRlY • 10 
CO LOfl.3 

;Colo r J (t1lssl l es ) Is white . 
1402 
1405 
1.:01 
\ 408 
1409 

CE 
DO 

" AA 
AC 

(4 

fl 

Cl 

13 

1J 

DCC 
8N£ 
IYA 

'" LOY 

T£HPA 
OPLA/1 3 

YT EMP 

He.store t he procusor 
HDU , and re tu r n 
(X hl!S tud B l)Cded l o i l 

1197 
1199 
1196 

DO 

"86 

22 
00

•• 
Bl/( 
LOX 
S IX 

VB L9 
10 
J I FF 

: liol 
: Ye s. ReSd t jtrry co u11ter write out tri.1 co pyrlQht nessaga. 

140( 60 RT S so t h1tt th e ne xt plan e 
dr:1wn will be one position 
l o1o1er l u t he 111.lye r 's de f u n) . 

I l UO 
I l 9 F 

A!> 
00 

8) 

" 
LOA 
Bil[ 

S TOP 
VB ll2 

;!l as tme stoppol1? 
:Yu , 

1Z06 
1208 
tZDB 

Al 
80 
10 

" J) 

0 £ 
10 

" 
LOX 

COPi'Rl : LOA 
JSR 

#ZO 
Tr-tSG-1 .X 
ASTO ltl 

r or t he twenty Cha ra t ers 
lond .l char nctc r , 
Call ASIO IU to !]Ol 1t to 

In ~he Mess age. 

1ntern.ll 

As di cha ra c t er in A -» Scree n rn t or na l characte r 
state saved an d res t ored. 

In A 

I IA! 
1 lA J 
11A6 
I 11\7 
l\A'J 
I \ Al:! 

I I A( 
11 00 
1192 

fl.2 
BO 
lB 
£9 
09 
90 

(9 
OD 
,\I] 

05 
OE 

01 
90 

" 
" " " 

18 

VBU O: 
LOX 
LOA 
sec 
SBC 
OR A 
SI A 

CH P 
BU( 

LO• 

., 
llME , l 

" IP§ 90 
Tl ~IE, X 

NS!J r 
V8l9 
if\1)1) 

no. so we sria11 t,1}e a•NJJ a sucond rr o11 
the user''i t ir'll' ( llur har h.ir) 
in JUH the s,inc way i\S IHI u.:llleJ one , 
e1ttept f or a f ttw c t •.1n(}1H. 

; LH:e ~ hli cru:cl~ f •J r horro w in p iece 
:o r ~ cruu. • f o 1· car ry . 

1Z0[ 
l?EO 
12.C J 
12r .: 
1H6 
1ZE8 
12£0 

12£8 
lHI> 

09 
90 
CA 
DO 
A5 

".. 
C5 
DO 

co 
ff 

rz 
1J 

OJ 

1J 
re 

I) 

COPYW: 

ORA 
SI A 
DE X 
811[ 

LOA 
CLC 
AOC 

CttP 
Bil[ 

..sco 
SCOR Ul -1, • 

CO PYR 1 
RTCLOC• 1 

#3 

RTCLOC• 1 
CO PYW 

rorn, Chilngo It lo color J, and 
sto re it on the p l i'ly field , 

:gel the re.tl ti ne (4 second ticks ) 

:8 t o 11 secon d s o f glory 

; Wa lt 11 ... hi le · t l 1 1 u~er"s rr:.)d It. 

1400 

140[ 
1411 
14 12 
14 13 
1414 

00 

8C 
A8..,, .. 

DO " 

(sli ghtly nod ifl ed rr on the Interna l 
Atari OS 1·outi ne & use s ROM tabl es) 

ASHMP : .BYTE 

AS TOltl : S TY 
IAY 
llA 
PHA 
IYA 

AS IEMP 

:Used to save the st ale o f Y 

;Save Y. 
:Copy A In t o Y 

:Save X. 

l lll 4 90 OE " S IA TIM[ , X 



1181 CA " ' I 188 4C Al 11 JMP 

1186 A9 00 VBLIJ : LOA 
1180 Al 06 lOl 
11er ID OD 18 VRll 1 : ORA 
1 lCZ CA 
1 lCJ DO r A 

11cs zg or 
11C7 CCJ 00 
\ 1C9 oa 04 
l tCB ACJ 01 
l l CO 85 117 

11 Cf ACJ 00 
1101 85 40 

1103 
1106 
1107 
1108 
1109 
110( 
110( 
llOF 
ltEO 
11£1 
1 1[ 2 
11CJ 
11[4 
11[ 6 
11[9 
urc 
11£0 
tHO 
ltrl 
1tr2 
IHC 

I H 8 
llf6 
1 lr9 
tire 
11ro 

1200 
l l02 
1l04 
1206 
120 7 

AO 
4A 
•A 
AA 
BO 

" CA .. 
OA 
OA 
OA 
AA 
AO 
BO .. ,. 
" " CB 
co 
DO 

., ,. 
•• •• 80 

., 
fO 
AA 
A9 
OD 

120A CA 

" 

" ., 

00 .. 
60 

60 

10 
TO 

82 

" 82 
O• 

•• ,. 
00 

•• 
IZOB ro 1l 

1200 AS 81 
uo r oo 12 
1211 86 u 
12 13 A9 ff 

02 

10 

10 

" 
" 

DO 

1215 90 80 IV 

1218 8£ 00 DZ 
12 18 4C 2A 12 

U 1£ 85 ec 
12:>0 CC 1A H 

1'2 2l AZ 00 
1225 8 [ 00 02 
12 28 86 u 

122A AS !1 
122C DO 16 

122 [ AO 8 4 02 
123 1 00 11 

1233 AS 84 
1235 DO OD 

1237 ACJ OZ 
12 39 85 8.& 
12JB AS BJ 
1230 OA 
IZJC OA 
123r u 
1240 6i e• 
1242 85 82 

12 44 A9 rr 
12 40 85 80 
12 48 80 lC DO 
1248 •C DI C1 

OU 
Btl( 

A"D 
( MP .. , 
l OA 

s" 
V8L 12 : LOA 

STA 

LOA 
l SR 
LSR 
!Al 
LOA 
SIA 
on 
TIA 
ASL 
AS l 
ASl 
IAl 
LOY 

CiU HOl P : LOI\ 
SIA 

'"' S IA 
!NI 

'"' "' BNC 

LOA 
ClC 
AOC 
SIA 
SlA 

I.DA 
eco 

"' LOA 
Sa 

OCI 
8£0 

LOA 

••• 
SU 
LOA 

SI A 

SIX 
JHP 

VMDI( : STX 
JNP 

VJIOlll : lDl 
STX 
SU 

VCOHT : LOA 
BNC 

LOA 

'"' 
LOA 

'"' 
LOA 

"' l OA 
AS L 
ASL 
<LC 
AOC 
SI A 

VCO tl l '/: LO A 
SIA 
ST A 
JMP 

VllllO 

10 , llu lflf' u ur r un ou t or t lne71 
16 ; If st1, Q;f-1ng to~Hflt!r .t 11 o r hh 
llMC- 1 , l : tuH -ll ft a 1ge t:; sflou l d ght e ttro 

VBLl l 

I Sf 

10 :Oou 1l7 
VBl \l ; Uo , 
11 :V u . Stop tinel!I 
SIOP 

fO :S t art • zero fnto lfle .llRACT '109 
.I.TRAC T : t o 'I.up tnt At<lrl f ro" rutzing 'illlth 

:our screen co\oq , • or co urse 
: trih "'°'"' t hU tl'le u u1 ni gh t tno 
; up wlt fl tfl e ga~I! f 1elO ptrn•ntn t l ,. 
; .int:ioH eO on flh IV screen • • • , 

S II Cl(O : h 'e 511(1(0 

: Oiv\C:o it oy 4 

:U~I! tflat number t o l oo k up th• 
J TAB . • ;Cl i rtCllon tfle n1sstle shoulo 
MDX : travel In . 

10 

; I fltn 'ublr .sc l one r r on tfltt 
: {it betttr Ml Ot 0 . . , • ) 
: And nul t 1p 1,. oy eight 
: t o ge t an 1ncie ~ 1nto the 
; tab l t o r t" e gun pictures 

GU NIAS.l :Copy tflt olc turt of tfle gun 
GUrlPOS ,Y : In to p lll yer uro . Uso l\1110 

: llyl.u f or tac fl by te in the 
GUNPOS,Y : J11t ur t! tanle so t fl e ilU n I s 

; 10 tlOLS (Jl .scan 1 tr11U) hlgfl , ... 
CiO NOLP 

MDl .. 
HPOSMO 

MY : Ml ut\ e ""Y 
YCO,. r : tjo r.;i hs i le , 

•O :frau old nlssila 
)4 ~M8AS • PMOM, It 

!UJll 

DSC OR. 
v lilll 

·~ IS H 

: tl tt top o f screen? 
: Yes . 
: NO . 
~l i l t n lrthn~ ltti 1111 nus; l tf 
: No . 

:O r av nt"' nlui lt 

HPM8AS•PHOM, l 

AUOF 1 : fw!!ep souno e ffect 
VCO NT 

MV :Uro tfl1 nlul l e's Y coa roln1te 
VCO NT ; t o 1( 1 11 th1 ~hsllo . 

, a :Sinc e ... . flit i'lnetfllng .. . shou1o 
AUOr 1 : .s1lenu Ute souno regis ter 
MV' : anll ur o the nlutl e . 

STOP : StopeCI? 
VCONTZ : Vu . 

SHllGO :C ti eck It huci(ln wants t o 11rt 
VCO HlZ ; Ho . 

MY ;C flec~ If ht CAN fire . 
VCO NT 2 :Ca n ' t 

•C.UHOFr •2 ,S iil tflt V coo rC1lnatt1 t o Jult 
~v ; aoo.,.e the nu lz1e o r the oun . 
~Dl , To gtt t fl t l coo,.Olna t t. 

; r'lul tt p1y ~01 ( tht dtrectlon th e 
: gun I S po1n tin!J) Oy 4 
: and ado to tl2 {wfl 1c fl u the 

•132 ;CC IH CR o f U\I~ Gun) 

•• 
"' SH : Reset Ol I count.e r 
ouc 
Ill fCLR :Zero flit\. 
xva : Junp t o the OS's e 1d t ~t11 o n~ routine. 

1ZH ,_, 14 
12F 1 A9 00 
1zr 3 9D rr 
12f6 CA 
12r 7 OD FA 

l HO A9 10 
12fti !D OS 

12F( ACJ 60 
lJOO 80 OC 

t JOJ A9 90 
t Jos ao 13 

lJ Otl 
t JOA 
lJOC 
l JDC 

13 11 
131 4 
131 6 

i31a 

1318 

131( 
lllO 

1322 
1324 
tJZ6 
137,g 
13ZC 
l JZD 

lJZF 
1ab1 
133.& 
13l B 
13J.9 
t JJO 

1J3£ 
1340 

13 43 
13415 
llH 
lJC!l 
1 J~,B 

1340 
1J4 f 
1351 
135 .a 
1J55 
1357 

1J59 
1358 
13!.ID 
13 6 r 
13 62 

1365 
13 67 

13 6 A 
1360 
136 f 

lllZ 
1374 
1J7[j 
1J79 
137A 
137( 
13/ [ 

1360 

.. 
" .. 
eo 

AO 
cg 
DO 

10 

" DO .. 
Al 
00 
00 
tA 
OD 

,, 
•• •• BO 
Ai 
80 

•• BO 

QI 

81 

•• If 

If 
0 1 

•• 

•• er 

00 
o• 
oo 
fl 

" 
91 
11 
u 
ll ,o 
H 

10 
o~ 

00 ., 
Bl .. 

as -u 

Al 18 
AO DO 
20 (~ 

t• 
CD 08 
DO 18 

Al 01 
AO 00 
ACJ OJ 
ea ZA 
20 5C. 

A'il co 
eo OE 

AD 2.1. 
OD OJ 
•C tD 

AO QI 
A9 DO 
U 6C .. 
DO rA 
Ci 00 
00 OA 

A9 ll 

II 

•• 

DO 

DO 

18 
17 

•• 
•• 

13 

02 

" 
O• 

02 

1J 

10 

Crue & lnitlo!ltn score line 

LOX 
LOA 

I RAS CS : ST A 
OH 

• 20 : r, 11 sc o rt lint w1t fl sp1c u . 
• O 
SCORl tl - 1 , l: 

SIU [RAS CS 

LOA 
S IA 

LOA 
STA 

LO A 
Sf.\ 

R[P[Af : LOA 
S TA 
LOA 
SIA 

WA I I : LOA 
CHP 
8NE 

JSR 

JHP 

WAI 1 l: CHP 
8NC 

LOA 
LOl 

~ ESHll:: STA 
STA 
OU .. , 
LOA 
SIA 
LOA 
STA 
LOA 
SIA 

LOA 
SIA 

LOA 
STA 
SIA 
ST~ 
SIA 

#S10 
SCOR E ~6 

11 ~0 
HI SCOR• 5 

•S 90 
IOIC • b 

.. 
S TOP 
#$ 08 
COllSO L 

COll SO L 
• S't111StRJ 

Al fl 

MA ([ TP 

BCG IN 

•• 
\/A ll 

10 

•• flMt-1 ,• 
SCORC-1.X 

llCSI R2 

1:$91 
f1Mh3 
•Ul 
1110: · • 
.. n o 
ruc~ -·s 

rtio 
$COA£ •5 

•• 
STOP 
OSCJIR 
iJ lrf 
oscc-

:Ha'-.\! sco r• o· 

: Ma'l..e fltgh score · o· 

,M1~e tine • D' 

.Stop tfll! pl.:lyer (j ust to 1~ (1~• 

:sure I) 
:Set uo to rcod ~h e co nsol 
;swilc fles 

: Tht o tfler t\lil"l sw it c fle s ·- St l tct 
: 1no op tt on . Me not pruull da•n . 

; Jr tfley a r e preued do• n. ria\1 a 
;cop7 o f tflh wrtole p,.c 9r1t'I 
,Ir.no reset since tfle ' ou nd regn.te rs 
; wi ll ot roused up .• , , 

: Is tfle surt s wit c h preuecH 
: fl op e , 

: Yes . Stoir t gamu (I) 
;[r ,ue -1.U"IC ~nd scoro Oul no t 
tfligfl ilCOrt . 

:S•t i tie t lat le fl t o • no· 

:Sot tflt SCl)rt l.O ' 0' 

:ctur 011\. tp1 vb1tn k 
;c.oua t er s . 

Set up he PM ornphlcs . 

REDR AW : lOJ: 
LO I 

Cl.OO Pl : J SR 

'"' '" BNC 

fSlB 

•• DPlANE 

•• 
CLOOP 1 

:S tart ot 1 lne lB. 

; Ora •;1 8 plilnes . 

Se t up 30 S'lltcona cou n t llo•n t •f"lt,. {us tO to ti n• r ou nds) 

LOl ,, 
LOY MZ08 
LOA 
S IA 
JSR 

LOA 
S IA 

MA IN : LOA 
8.C 
JNP 

MAlllZ : lOV 
LOA 

Ml\ltJJ : OR.-
Q[Y 

" C0 1Hr3 
SC TVIJV 

•ICO 
llHIC H 

(0 TMf3 
MA IH 2 
RCOA AW 

Brl[ MA INJ 
(MP #G 
BU£ MA lN-4 

LOA ••• 

:JO ucs • 1800 JI H !es . 

;CO T fl J . 

; Re·•n<ll>le OL I 't 

;.w:ain too o -- 1t lO ~~conos ar t 
. uo . llraw .ino lllt1r wn.,.e o r planes. 

,Chee• 1r ;111 Lhlt piano fl•n 
:011en sflo t down ( 1 , tt lfloJi r 
;ll'tloctt ies ara t111 1e r o1 

: If so, plll.,.tr Qff s ~o point' 

14 H1 1A 
14 16 lA 
1-1117 ZA 
14 10 lA 
141 9 19 OJ 
1418 AA 
141( 9a 
141D l9 gr 
141f 10 rs FE 

14 22 A8 
1423 ea 
l42 A A.A 
14 2!1 98 
1426 AC OD 1' 
14 29 60 

14 2A 
14 1:( 
lll l[ 

14 3 1 

i4 3 4 
14J6 
1•39 
1439 
14J[ 
144 0 
1443 
144 !1 
I.U S 
1114A 
1440 

Al 
AO 
90 
10 

A9 
90 
A9 

•• A9 
OD 
A9 
90 
AO 
90 
70 

•• ~b •• 00 
A9 
90 

" 90 
A9 
op 
1D 

Ai 

•P 
I D 

t 414 eo 

20 
QC ., 
" 
14 .. 
" .. 
Ql 

•1 
o• .. 
•• .. 
56 

00 .. 
10 .. 
11 
•B 
O• 

•• OB 
l • .. 
oc 
•2 

•• 
14 15 IJ H 
1 471 H 

1411 

0000 

03 

" 
03 

Ol 

03 

03 

03 
t • 

Ol 

Dl 

03 

., 
OJ 

" 
03 .. 

ROI 
AOL 
ROL 
ROL 
ANO 
!Al 
IVA 
AHO 

o .. 

TAY 
PlA ... 
!VA 
lDY 
AIS 

A 

" 
tfl9 r 
sn rn.x 

AS TCM P 

; Gtt 1>l t 1 6 & 5 o f cflil ra c ur 

: Zero bits 6 & !I o r ch ara c ter 
:anti fill lhtm wit h tfl o b its 
: f ro r.1 lh !! flOM t able , givi ng 
, lha In LO rna I ( ~craon) code. 

: Rutort x & Y r egh ters . 

doot ttpe wr 1 t er, ..-n tes out tl !loot t ar e •no return1 , 

MAKCTJI : LOX 
LOA 
STA 
JSR 

lDA 
SI A 
LOA 
SIA 
I DA 
st A 
LOA 
SIA 
LOA 
SI A 
JSR 

LO• 
SIA 
LOA 
SIA 
LOA 
SIA 
LOA 
SfA 
L04 ... 
JSR 

Lil,< 
S T~ 
JSR 
RIS 

ffl CTWO 
AICLQS [ 
ICi:OM,X 
CIOV 

l (ASL 
I C8A ll ,X 
# CAS UH 
I CBA L , l 
1' 0P£ N 
l ( CO M,l 

• OPNOT 
1(1\l l, x 
.080 
I CAX2,X 
CIO\I 

• Ps r&:srr 
IC6.AL.l 
•PST 
ICBAll . l 
• ... PND - PS h!l.Srf 
I CB LL . l 
' .:P NO -PSh· 
IC8Lti ,l 
#PUIC llR 
ICCO M,X 
CIOV 

.fCl OS C 
ICCO M,l: 
CIOV 

CAS: ASC II 'C : ' 
.nn EOL 

PHO • 

. [NO 

:C. floose IOC ll two 
:Close ll , 

:Open th• C : U1Jv tce . 

: for uutp u t 

:51'10r t IRO 

;Wr ltl' ou t the pro;ran 1n 
;One r('ll !j woop (using I 
;b1cc t putcfler) 

:Clos e cns1a tt n bu H•r 

; 11411e o f u 11s1Hl!! de .,.l ce. 

;Uuo Dy HA( CIP to rtg ure 
;out wh4' t to save . Must 
; .> t nt t o j uH af ttr last 
:D r t • o f pr ognin . 

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

£ u::.~~~~~~~~!~rs ~ 
MUSIC1 and Christmas MUSIC - for the Atari a 

Music Composer Cartridge · 24K •24 95 Disk. 1 19.95 Taoe i 
MENUMAKR - to make and store GRAPHICS 
0 text and graphics screens · ·g~ : ;~ · ~~ ¥~~~ 

HANGMAN and MATHFAKS - for educational 
~ help for YOUr Children, 24K Each · Disk '24 95, Tape ' 1995 i 
'?' Word Search Puzzle Maker, P11nrcr Requ11ea . 2•K •2• 95 Disk 

t ' 19.95 Tape 

And More!!! (Ask about our Word Processor.) 

iC . wc~;p~t'~;;~vev~r~;· a 
t 2370 ELLA DR.· DEPT. C·9 
• . FLINT, Ml. 48504 • (313) 238·5585 

¥¥-¥••···~···········~··~·· 



THE STAR MODEM 
From Livermore Data Systems 

We carry Apple 11+ from 
Bell & Howell 

PROGRAM YOUR OWN EPROMS 
Br1ndlng Iron for PET/CBM $79 

EPROM P11111mm11 wtlk u llwa11 for all ROM nrliHL 
lnciudn all 111mury urdw111 11HI u ltwua ti pragram or 
ca,y 2716 ad 2532 EPROMS. 

WOROCRAFT 80 Word Promsor·CBM $300 

Extremely comprnhensrve wad tJ!OCessing package IOI' 8032 

Allows you to view full 117 character line on screen by uSlng 

··window" appcoach Suppons all maJOI p11n1ers 


Dow Jones Portfolio M1n1gem1nt Syitem S120 

Online access to QlXltes and data fOI' 6000 stocks "°"" Banons. 

WSJ, and Dow Jones News Service Maintains ponlotro 

accounting 1nclud1ng tax records 


6502 7.4 5 10/6.95 50(6.55 100/6. 15 

6502A 8.40 10/7.95 50/7.35 100/6.90 

6520 PIA 5.15 1014.90 50/4.45 100/4.15 

6522 VIA 6.45 10(6.10 50/5.75 100/5.45 

6532 7.90 10/7.40 50/7.00 100/6.60 

2114-L200 ns RAM 3.75 25/3.50 t00/3.25 

2114-L300 ns RAM 3.15 25/2.90 10012.65 

2716 EPROM 7.00 5/6.45 10/5.90 

2532 EPROM 14.50 

6116 Hitachi 2K x 8 CMOS STATIC RAM 14.50 

4116 200ns 8 for $20 

Zero Insertion Force 24 pin Socket 52 00 


CASSETTES - AGFA PE-611 PREMIUM 
High output, low noise. 5 screw housing, labels. 
C-10 10/5.65 50/25 00 100/48 00 
C-30 10/7.30 50/34 00 100/66.00 
Al l other lengths available. Write for price list. 

4 PART HARMONY MUSIC SYSTEM for PET 
The Visible Music Monitor, by Frank Levinson. allows you 
to easily enter, display, edil and play 4 part harmony 
rrusic. Includes whole notes thru 64 ths (with dotted and 
triplets). tempo change. key signature. transpose. etc. The 
KL-4M unit includes 0 to A converter and amplifier (add 
your own speaker). 
KL-4M Muk: Burd wl~ VMM Pratra• $69.90 

RS232 MODEM SALE $128 
IEEE 488 MODEM SALE $199 
RS232 CCITI $170 
IEEE 488 CCITI $280 
STAR Modem 1s the price performance leader with a full 

2 YEAR FACTORY WARRANTY 

REVERSAL (Spracklen) 32K Apple 28 00 

Super FORTH 48K Apple 40 00 

Energy Miser for PET, Apple. or Zemth 24 50 

Data 'Aanager (Lutus) 24 K Apple 40 00 

H1sto-Graph (Boyd) 48K Apple 24 50 

Dala·Graph (Boyd) 48K Apple ~ 0.00 


Apple Ii User's Guide (Osborne) I 2 00 

lntroduCHon to Pascal (Sybex) I 0 30 

Pascal Handbook (Sybex) t 2 00 

G1aph1cs Cookbook tor Apple 9 90 

Musical Applications ol Mic os (Chamberlin) 20 00 

Basic FORTRAN (Coan) 7 25 


Leg1I Time Accounting $500 

Allows au1omat1c 1J10Cess1ng of matters by clien t. lawyer, and 

acttvity. PrOVtdcs reports on client data. aging analysis. actMty 

revell.Je, and PlodUCtMty Interfaces with WOl'dcrafl 80 


EBS Busfnm System for CBM $600 
PrOVtdes extremely comp-ehens111e integrated 1nventOl'y and 
accounts recervable package 1nclud1ng invooces. packing slips. 
mail labels. statements. dcpo51t slips, and t 7 reports 

EASTERN HOUSE SOFTWARE 

ROM Rabbit 42.50 

Cassette Rabbit 25.50 

Macro Assembler and Text Editor 42.50 

MAE Macro Assembler and Editor 144.00 


[~canmoda-8_.~
, 
CBM-PET SPECIALS 
~ u, lo S380 1111 m1rc-11dl11 ' 

I 
•••••.-'I 

<.~ wit- ,1rclla11 of m 
' al fllltowt11 CBM-PET 111111: FREE 

8032 32K.80 x 25 CRT. business keyboard 1495 320 

Micro Mainframe - available soon 

8050 Dual Disk D11ve- 1megabyte capaci ty t795 380 

8250 Dual Disk Drive - 2 megabyte available soon 

2031 Single 01sk Drive 695 I 35 

4016 full size graphics keyboard 995 200 

4032 full size graphics keyboard 1295 275 

4040 Dual Disk Drive I 295 275 

4022 Tractor Feed Printei 795 160 

C2N External Cassette Deck 75 13 

VIC 20 Peisonal Computer 300 25 

Used CBM/PET Computers CALL 


*** EDUCATIONAL DISCOUNTS *** 
Buy 2 PET{CBM C1m,ut111. ractlYI 1 FREE 

WordPro 3+ - 32K CBM. disk. printer 250 

WordPro 4+ - 8032, disk. printer 335 

OZZ Data Base System for CBM 8032 335 

VISICALC for PET or ATARI 170 

SM-KIT - Super PET ROM UtUl titu 40 


Programmers Toolkit - PET ROM Utilities 34.90 
PET Spacemaker II ROM Switch 36.00 
2 Meter PET to IEE E or IEEE to IEEE Cable 40.00 
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 f 7.00 

WRITE FOR SYSTEM PRICES 

MI PLOT Intelligent Plotter 
by Watanabe Instruments (DigiplotJ 

SPECIAL 

$1195 


Has all intelligent functions for producing graphs and 

drawings 1nclud111g 8 vei: tor and 4 character commands. 

f.olid and broken lines can be specified. Character gell

e1ator for alpha. numeric.and symbols. Characters can be 

rotated 1n 4 orientations. and can be 16 sizes. Coordinate 

axes drawn by specifying graduation interval andnumber 

of repet itions. Parallel ASCII interface 11 x 17 paper. 


SPECIALS 
EPSO N MX-80 Prin ter 

EPSON MX-80 FIT Printer 

EPSON MX-70 Prlnltr 

EPSON MX- 100 Pri nter 

Centromcs 739 P11 nter 750 

STARWRITER D1l1y Wbn l Printer I 445 

Leedex Video 100 12" Mom tor 129 

ZENITH DATA SYSTEMS 


Z19 Video Te1m111at 729 

zag With 48K 2150 

Extra 16K RAM 115 

Z-47 Dual 8" Drive 2775 


SYM-1 209 

SYM BAS-1 BASIC or RAE-1 /2 Assembler 85 

KTM-2/80 Synertek Video Board 349 


DISK 

SPECIALS 
 II 

SCOTCH (3M) 51/<' 10/2.85 50/2.75 100/2.65 
SCOTCH (3M) 8" 10/2.90 50/2.80 100/2.70 
Verbatim 5 '!.'' 10/2.45 50/2.40 100/2.35 

(add 1.00 for 51/• " Verbatim plastic storage box) 
Verbatim 8" Dbl. Dens. 1013.45 50/3.35 100/3.25 
BASF 5V•" 1012.40 20/2.35 100/2.30 
WRITE for prices on WABASH Disks 

WE STOCK MAXELL DISKS 
Diskette Storage Pages 10 for 3.95 
Disk library Cases 8" - 2.85 5" - 2.15 

a ATARI 800 $745 

..11'9 All Atari Modules 20% OFF 


ATARI EDUCATIONAL PLAN Writ• tar d111 111. 

AP Products 15% OFF ii 

A P Hobby-Blox 15% OFF 

ALL BOOK and SOFTWARE PRICES DISCOUNTED 
The 8086 Book (Osborne) 14.00 
Z8000 Assembly Language Programming 16.90 
PET Personal Computer Guide (Osborne) 12.75 
PET and the IEEE-488 Bus (Osborne) 13.60 
6502 Assembly Language (Osborne) f 4.45 
Programming the 6502 (Zaks) 10.45 
6502 Applications Book (Zaks) 10.45 
6502 Software Cookbook ( Scelb~ 9.45 
CP/M Handbook (w/ MP/ MJ Zaks 11.85 
Practical BASIC Programs (Osborne) 13.60 
Some Common BASIC Programs (Osborne) 12.75 

. WRITE FOR CATALOG. 
252 Bethlehem Pike AddSt 2sperorderforsh1pping wepaybalanceoruPssurlacechargesA B CompUlerS
Colmar, PA 18915 215-822-7727 on all prepaid orders P11ces listed are on cash discount basis Regular 

p11ces slightly higher 

http:100/2.30
http:100/3.25
http:100/2.35
http:100/2.70
http:100/2.65
http:revell.Je
http:100/66.00
http:10012.65
http:t00/3.25
http:100/6.60
http:100/5.45
http:100/6.90


ABSuperGraphics 
by John Fluharty $30 

SuperGraphics provides machine language extensions to 
Commodore BASIC to allow fast and easy plotting and 
manipulation of graphics on the PET/CBM video display, as 
well as SOUND commands. 

Animations that previously were too slow or impossible 
without machine language subroutines now can be pro
grammed directly in BASIC.Move blocks (or rocketships.etc.). 
or enlire areas of the screen with asingle, easy to use BASIC 
command. Scroll any ponion of the screen up. down, lefL or 
right Turn on or ott any of the 4000 (8000 on 6032) screen 
pixels with a single BASIC command.In high resolution mode. 
draw vertical, horizontal. and diagonal lines. Draw a txix. fill a 
txix.and move it around on the screen with easy to use BASIC 
commands. 

The SOUND commands allow you to initiate anote a series 
of notes (or even several songs) from BASIC. and then play 
them in the background mode without interfering with your 
BASIC program. This allows your program to run at full speed 
with simultaneous graphics and music. 

SuperGraphics commands indude GRAPHIC. TEXT. RVS, 
SET. DRAW, Fill PLOT, MOVE, PRINT. CSET, CMOVE. 
DISPLAY. PUT. SWAP. PAUSE. and SOUND. 

Please specify machine type andROM version. disk or tape. 

RAM/ROM 

for PET/CBM 

4K or SK bytes of soft ROM with optional 
battery backup. 
RAM/ROM is compatible with any large keyboard machine. 
PllJ!lS into one of the ROM sockets above screen memory to 
grve you swttch selected write protectable RAM. 
Use RAM/ROM as a software development tool to store data 
or machine code beyond the normal BASIC range. Use 
RAM/ROM TO LOAD AROM image where you have possible 
conflicts with more than one ROM requiring the same socket. 
Possible applications include machine language sort (such as 
SUPERSORD. universal wedge, Extramon. etc. 
RAM/ROM - - 4K $85 
RAM/ROM - - BK 1 20 
Battery Backup Option 30 

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

abi lity • User manual and sample programs • In· 

eludes source code edi tor 

Specify ROM version ( 16K minimum). disk or tape. 


EARLfor PET (disk file based) $65 

Editor. Assembler. Relocater. Linker. Generates 
relocatable object code using MOS Technology 
mnemon ics. 
Disk lile input (can edit fi les larger than memory). 
Links mult iple object programs as one memory 
load. Listing output to screen or printer. Enhanced 
editor operates in both command mode and cursor 
oriented "window" mode. 

SUPERSORT by James Strasma $35 

Supersort is an excel lent general purpose machine 
language sort rout ine fo r PET/CBM computers. 
Sort s both one and two dimensioned arrays at 
lightn ing 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. Al lows sort ing by bit to provide 
8 ca tegories per byte. The routine works with all 
PET BASICS. adjusts to any memory size, and can 
co·exis t with other programs in high memory. 

252 Bethlehem Pike 

FORTH for PET 
BY L C. Cargile and Michael Ailey $50 
Features include: 

full FIG FORTH model. 
all FORTH 79 STANDARD extensions. 
structured 6502 Assembler with nested decision making 

macros. 
lull screen editing (same as when programming in 

BAS IC). 
auto repeat key. 
sample programs. 
standard size screens (16 lines by 64 charac ters). 
1SO screens per diskette on 4040,480 screens on 8050. 
ability to read and write BASIC seque11tial files. 
introductory manual. 
reference manual. 

Runs on any 16K or 32K PET/CBM (Including 8032) with 
ROM 3or 4, and CBM disk drive. Please speci fy configuration 
when ordering. 

Available soon: 

Metacompiler for FORTH $30 


simple metacompiler for creating compacted object code 
which can be executed independently (without the FORTH 
system). 

SINGLE DISK DRIVE 
FOR PET/CBM 

PEDISK II from cgrs Microtech is a new system 
ready to plug into large keyboard PET/CBM systems. 
The package otters speed.rel iability, and IBM 
compatibility. 

Complete System Prices with DOS and cable: 
5" 40 track, 1 drive, 143K $495 
5" 80 track, 1 drive, 286K 690 
8" IBM 3740 lormat, 77 track. 250K 995 

SOFTPACK-1 from Competitive Software 25 
t6 games and utili ties for PET 

MICROREVERSI for PET by Michael Riley 10 
Super Machine Language Version of Othello 

~~ Jfr~t~ft~ 

Flex File is aset of flexible. friendly programs lo allow you to 
sel up and maintain a data base as well as print files with a 
versaule Report Wnler or a Mail Label routine.Programmers 
w1ll lind it easy to add subroutines to their own programs to 
make use of Oata Base files. 
RANDOM ACCESS DATA BASE 
Record size limil is 250 characters.Thenumber of records 
per disk is limited only by the sizeof each record and the 
amounl of free space on the disk.File maintenance lets you 
step forward or backward through a file, add, delete or 
chdnge a record. go to a numbered record. or find a record 
lrom aspecified field. The Find command locatesany record 
when you enter all (or a por1ion of) the desired key field. 
Field lengths can vary from record to record prOVJded the 
sum of the fields does not exceed lhe size of the record. This 
allows maximum packing of information. The file can be 
sor ted by any field. Any field can be specified as akey field 
at any time. Sequenlial files from other programs can Ix: 
converled to random files, and random can be converted to 
sequen!lal Maximum record size, fields per record. and 
order of fields can be changed at any ume. 

PERSONAL SOFTWARE 
M1crochess t 700 
Checker Kmg t700 
Gammon Gambler 17 00 
Time Trek t3.45 
Bridge Panner 13 45 

HAYDEN SOFTWARE 
Complex Mathematics 12.70 
Engineering Mathematics 12.70 
General Mathematics t 2.70 
MCAP Circuit Analysis Program 21 00 
Energy Miser 24.50

A 8 C I 


PAPER-MATE 
60 COMMAND 

WORD 
PROCESSOR 

Paper·Mate 1s a full-featured word processor 
for 529.00 by Michael Riley Paper-Mate mcor· 
porales 60 commands lo give you full screen 
ed1t1ng wl!h graphics 101 all 16k or 32K PETs. all 
printers. and disk or tape drrves 11 also includes 
most features ol lhe CBM WordPro Ill.plus many 
add1t1onal features 

For writing tex t Paper-Male has a definable 
keyboard so you can use e11her Business or 
Graphics machines Shilt lock on letters only, or 
use keytJoard shill lock All keys repeat. 

Paper-Mate texl ed1ling includes floating cur· 
sor. scroll up or down. page forward or back. and 
repeating insert and delele keys Text Block 
handling includes transfer. delete. append, save. 
load. and insert 

All lo1matting commands are 1mbedded 1n text 
for complete conlrol Commands include margin 
control and release. column ad1ust. 9 tab sett ings. 
vanable line spacmg.1ustrfy tex1. cen1er text,and 
auto p11nt lorm letter (varrabfe block) Files can be 
linked so that one command prints an entire 
manuscrrpt Auto page, page headers. page 
numbers. pause at end ol page. and hyphenation 
pauses are included 

Unlike most word processors. PET graphics as 
well as text can be used Paper-Mate can send 
any ASC 11 code ove1 any secondary address to 
any printer 

Paper·Mate works on 16K or 32K PETs wllh 
any ROM. casseue or disk and CBM or non· 
CB~ prrnters An BK version 1s 1n the planning 

To order Paper·Mate. spec1ly machine and 
ROM type 

On Tape (with manual): . . ....... $40.00 
On Disk (with manual): . . . . . . . . . $42.00 
Manual Separate: . . . . . . . . . . . . . S I.OD 

MAILING LABELS 

When recordsize is 12 7characters (typical for mailing lis t), 

each disk can handle over 1000 records (about 2800 with 

the 8050 drive). Labels can be printed any number of labels 

across. and in any column position.Any number of fields can 

be printed on a label in any order,and two or three fields can 

be joined together on one line (like frrst name.last name.and 

title). A "type of customer" field allows selective printing. 

REPORT WRITER 

The contents of any field can be placed m any column. 

Numerics can be decimal pomt 1ustihed and rounded to any 

accuracy. Any column can be defined as a series of math

ematical functions performed on other columns. These 

functions may include+ . - . x./ . %. and various log and 

trig functions. Results ol operatlOlls such as running total 

may be passed from row to row At the end of the report a 

total and/or average can be calculated for any column. 

Complete record selection. 1nclud1ng held wl!hm range. 

pattern match. and logical funcuons can be specified 

ind1v1dually or m combination with other parameters. 


Flex File was developed by Michael Riley. 

Flex File System $60 


Specify machine size (32K recommended) and ROM type 

!or bolh disk and computer 


CBM SOFTWARE 
Legal Time Accounting Package 
Medical Accounting Package 
Complete General Accounting Package 
Comprehensive Investment Analysis Package 
Dow Jones P011folio Management S135 
Personal Tax Calculator 65 
Tax Preparation System 445 
Information Retr ieval and Management Aid 400 
Wordcraft 80 Wordprocessor Package 325 
Pascal Development Package 295 
Assembler Development Package 99 

WRITE FOR CATALOG215·822·7727 ompu ers Add $1 25 per order for shipping. We pay balance 
. C0 Imar, PA 18915 of UPS surface charges on all prepaid orders 
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Exploring OSl's 

Video Routine 


erry Lourosh 
Decatur. IL 
Welcome Lo th BAS IC- in -ROM Explore r s' C lu b . 
On ourjournC)' Lhrou g h th e Fill -Lh '- Buffe r rouLine 
we had LO I ypass a tour of' the\ ideo routine a t 
$ BF2 D . 'ow \\' e are read r to urira\-el th e m ys tcri s 
of th e rout in e that m a kes o l~ j ccl. appea r a nd disap 
pea r on th e s T e n. 

Th ' \ idco routine( \ R) is a section or machine 
la nguage code locate d in BAS IC- in-ROM a t 
$ BF2D-BFFC. Input from th e keyboard a nd th 
LOAD routin e and output !'rom th e SAVE, PR I 1T , 
LIST, e tc. routin es are fed to th e \IR , ,,·hi ch clisplars 
th e inf'or111 ;11 ion on th sc r 'C n . 

T hi s is \\'h a t th e \'R docs: 

1. Pr·ints te xt on th e screen . 

2. Docs au to matic ca rria ge return (C R) a nd 
lin e kcd (LF) \\'h e n th e e nd of th e video lin e is 
r cac l1 cd . 

3. Scro lls th e scree n . 

4. S lo ,,·s printi n g rate. if' necessary for 
·o m pa t i bil it )' ,,-ith print crs o r ot h e r s in,,· 
iph crals. 

Preparing For Our Journey 
T h e format of' o ur map (see Fig. I ) is th e sa m e a · 
th a t of' o ur rirs t trip (COMPUTE!# 12. p. 90). I \ 'C 
sho,,·n subroutin ·s imme cliat e l>· af't c r th e point 
\\'h ere t h ev a rc ca llccl. in s tead o l' in nttmeric tl 
u 1·d er. d ~l resses a t t h e le f't ;ire pan or the m a in 
ro utin e a nd inde nted addresses a re subrou tin es . 

T h e r ·suit approxim a tes an ou tlin e of' tl1 e \ ' R. 
Machine language add resses h ;t\'l bee n reta ined so 
ML read ers ca n pinpoint ;111d dis;1ssemb le an · pa rt 
o f th e routin e for more inforn1ati o n . BAS IC:
o ri e nte d readers should co ns id e r th e adcl r es cs as 
lin e numbe rs . los t assc m bl · lan g u age mn e moni cs 
ha\·e be ' fl r placed by xpl;111atio11s of' ,,·h a t is 
h a ppe ning. T h e re \\' n rn e m onics that are used 
h a ,·e Lh e ir R:\ S LC: equi\·;1k11ts liste d in th e head in g 
o f th e c ha rt . 
A// numbers ;ire he xa d e cim a l u11l ess specified 
o t h cr \\'i sc. 

T h \Ruse · se \·e ral locatio11s in RA l\I and 

ROI\! : 


0200 - Holds address o f' th e video m e m o r y 

locatio n where curre nt characLe r will be 

print e d . 


0201 - T c mpora r v storage f'or c ha racte r to be 

printe d . 


0202 - SLorage fo r .A r g i. te r whil e A, X , a nd 

Y are pu ·h e el o n th e slac k. lso hold s th e 

numbe r of' b ytes t.o be sc roll cl in th e la . t page 

or vid eo m e mory. 

0206 - TV d e lay loo p value. 


0207 - 0 20E Sc roll-on e-br te subroutine. 


BFFB - Holds num be r of la . t page of video 

m e mor · for C I P(D3) . 

BFFC - H o lds num be r of' las t page or vid e o 

m e mory for C2 P(D7 ). 


FFEO - Cursor " h o m e" p os itio n ; C l P = 65 , 

C2 P= 3 F. 


FFEI - C:haracte rs/ lin e- 1; C ll'= 17 ,C2 P= ~ F . 


FFE2 - \ icleo m e m or)' s ize: 0 = I K . 

I =2K . 


DOOO - 0 3 FF C I P \·id eo m e m o r y. 


DOOO - D7FF C:2P video m e mor>" 


Both th ' Fill -tlt e- Bulfc r ro t1ti11 e and th e \·id eo 
routin e ge n e rate a n a utom a tic C:R/ LF, b u t th e two 
fun ction s sh o uldn 't be conf'u s d. U nlike t he FTB . 
whose "termi nal ,,·iclth" co u m 'l' i- in RA 1,( loc. 
OF), th e \' R h as its charac te r/ line permanent I · s ' L 

in th monitor (loc. FFE I ) . I f' ·o u se t the termin al 
width a t less Lh a11 th e ch a r ./lin c \·;du e . th e FTB will 
tel l t he \ R to d o a CR/L F befo re l h e VR docs o ne 
a uwmatic tll y. Hm1·eve r , if' you sc i th e ter minal 
width g rea te r th ;1n 1hc \·icl eo lin e I ·11 g th , th e \ R 
wil l s till be tri gge red a t 2-1or6-1 (dec imal) charac 
te r s . and th \'icl co lin e le n gt h will n ot be lo n ger. 
You m a · ee a CR/Lf at eemingl~ · rando m in te r 
\·a ls. The intcr\'a ls a r e n o t ra ndom; both FTB a nd 
\I R a r c doing C: P LFs i11d c pcnd c 1nl y of' e;1c h oth ·r . 
A n o th e r cliffcrc ncc is th <il the\' R clocs11' t genera IL' 

nulls af'tc r it s C:R/ LF. as th e FTB c;111. A third dif'
feren ce is that th e ac rual C: R/ LF subro u ti nes a r e 
loca te d in 1 he \ ' R. W h e n vou hit th e RETL' R ' k '\' 
Cff th e FTB docs a C:R/LF" the FTB is sen din g- ;1 C: l~ 
a nd a LF c h a rancr to th e \ ' R. 

1·c1 ;tl so like to clear up 1he dd 'i11it io11 o!' ;1 1·e 11· 
te rm s. su c h as '· hi g h .. a nd ··1(l\\_., b ytes an d .. pages ... 
T h e address D '.~fr-> is a L\rn-b \'t a ddress. D;) is the 
hig·h b~ · tc and();) is th e low b)' tl'. r\ page co11t;1i11s 
256 (cl c.) or() I()() (hex) b)·tes. o tin: th a t 1hc hi g h 
b )·te is a lso th e page numbe r (0000-00FF is zero 



OSI AARDVARK OSI 

NOW MEANS BUSINESS! 


WORD PROCESSING THE EASY WAY ACCOUNTS RECEIVABLE - This program BOOKKEEPING THE EASY WAY 
WITH MAX I-PROS will handle up to 420 open accounts. It wi ll age - WITH BUSINESS I 

This is a line-o riented word processor de
signed for the office that doesn't want to send 
eve ry new girl out for training in how to type a 
letter. 
. I~ has automatic r ight and left margin justi

f 1cat1on and lets you vary the width and margins 
during printing. It has automatic paginati on and 
automatic page numbering . It w ill print any text 
sin gle, double or triple spaced and has text cen
terin g com mands. It wi ll make any number of 
m ultiple copies or cha in fi les together to print an 
entire disk of data at one t ime. 

MAX I-PROS has both global and line edit 
capab il ity and the p olled keyboard versions 
contain a corrected keyboard routine t hat make 
the OSI keyboard decode as a standard type
writer keyboard. 

MAX I-PROS also has soph is ticated file 
capabibi l ities . It can access a f ile for names and 
addresses, stop for inputs, and prin t form letters. 
It has file merging capabi lities so that it can store 
and combine paragraphs and pages in any order. 

Best of all, i t is in BASIC (OS65D 51 /4" or 
S" disk ) so that it can be easi ly adapted to any 
printer or printing job and so that it can be sold 
for a measly price. 
MAXI-PROS - $39.95 

NEW-NEW-NEW 
TINY COMPILER 

Th e easy way to speed in your p rogram s. The 
t in y com pile r lets you write and de bug your pro· 
gram in Basic and then automatically compiles a 
Machine Code versi on that ru ns from 50-1 50 
t im es faster . The t iny compiler generates relocat 
able, native, transportable m ach ine code that can 
be run on any 6502 system. 

It does have some limitations. It is memory 
hungry - SK is the minimum sized sys tem th at 
can run th e Comp i ler . It also handles only a 
limited subset of Basic - abou t 20 keywords in
clud ing FOR, NEXT, IF THEN , GOSUB, GOTO , 
RETURN, END, STOP , USR(X), PEEK, POKE , 
- ,=,*.!,(.).(~.Variable names A-Z, and Integer 
Numbers from 6-64K . 

T INY COMPILER is written in Basic . It can 
be modified and augmented by the user . It comes 
with a 20 page manual. 
TINY COMPILER - $19.95 on tape or di sk 

THE AARDVARK JOURNAL 
FOR OSI USERS - This is a bi-monthly 

tutorial journal running only artic les about OSI 
systems. Every issue contains program s custom
ized for OSI, tutoria ls on how to use and modi fy 
t he system, and reviews of OSI re lated products . 
In th e last two years we have run artic les li ke 
these! 

1) A tutorial on Machine Code for BA SIC 
programmers. 

2) Complete listings of two word processors 
for BASIC IN ROM machines. 

3) Movin g the Directory off track 12. 
4 ) Listings for 20 game programs fo r the OSI. 
5) How to write h igh speed BASIC - and 

lots more 
Vol. 1 (19SO) 6 back issues - $9.00 
Vol. 2 (19S1) 2 back issues and subscription for 
4 additional issues - $9 .00 . 

accounts, print invoices (including payment 
reminders) and give account totals. It can add 
automatic interest charges and warnings on late 
accounts, and can automatica ll y provide and cal
culate vol ume d iscounts. 

24K and OS65D req ui red , dua l disks recom
mended. Speci fy system. 
Accounts Receivable . $99.95 

* * * SPECIAL DEAL - NO LESS! * * * 
A complete business pac kage for OSI small 

systems - (Cl , C2, C4 or CS). Includes MAX I
PR OS, GENERAL LEDGER , INVENTOR Y , 
PA Y ROLL AND ACCOUNTS RECEIVABLE 
ALL THE PROGRAMS THE SMALL BUSI
NESS MAN N EEDS. $299 .95 

P.S . We' re so confident of the qual i ty of these 
program s that the documentation contains the 
programmer's home phone number! 

SUPERDISK II 
Th is d isk contains a new BEX EC* that boots 

up wi th a numbered directory and w hich allows 
creation , deletion and renaming of fi les without 
ca ll ing other programs . It also con t ain s a sligh t 
modificat ion to BASIC to allow 14 character 
file names. 

The d isk contains a d isk manager that con
tains a disk packe r, a hex /dee calculator and 
several other utilities. 

It also has a full screen editor (in machine 
code on C2P/C4)) that makes co rrections a snap. 
We' ll also toss in renu mbering and program 
search programs - and se ll the whole thing for 
SUPERDISK II $29.95 ( 5 1/4") $34.95 (S " ). 

AND FUN, 

TOO! 


Our business package 1 is a set of programs 
designed for the small businessma n who does not 
have and does not need a full time accountant 
on his payroll . 

This package is built around a GENERAL 
LEDGER program which records all transactions 
and which provides monthly, quarterly, annual, 
and year-to-date PROF IT AND LOSS statements. 
GENERAL LEDGER also provides for cash 
account balancing, provides a BALAN CE SHEET 
and has modules for DEPR EC IATION and 
LOAN ACCO UNT computation. 
GENERAL LEDGER (and MODULES) $129 .95 . 

PAYROLL is designed to in terface with the 
GENERAL LEDGER . It w ill handle annual 
records on 30 employees with as many as 6 
deductions per employ ee . 
PAYROLL - $49 .95 . 

INVENTORY is also designed to interface with 
the general ledger. T his one will provide instant 
informat ion on su pp liers, in itial cost and current 
va lue o f your inventory . It also keeps track of the 
order points and date of last shipment . 
INVENTORY - $59 .95 . 

GAMES FOR ALL SYSTEMS 
GALAXIAN - 4K - One of the fastest and f inest 
arcade games ever written for the OS I, th is one 
features rows of hard-hitt ing evasive dogfighting 
aliens thi rsty for yo ur blood . For those who 
loved (and tired of) Alien Invaders . Specify 
system - A bargain at $9 .95 

NEW - NEW - NEW 

LABYRINTH - SK - Th is has a display back
ground similar to MINOS as the ac tion takes 
place in a realistic maze seen from ground level. 
T his is, however , a real time monster hunt as you 
trac k down and shoot mobile monsters on foot. 
Checki ng out and tes ti ng th is one was the most 
fun I've had in years! - $13 .95 . 

NIGHT RIDER - You've seen similar games in 
the arcades . You see a winding twist ing road 
ahead as you try to make time and stay on the 
road . NIGHT RIDER uses machine code to gen
erate excel lent high speed graphics - by the same 
author as MINOS . 
NIGHT RIDER - $12.95 cassette only 

THIEF - Another machine code goody for the 
C1 P cassette on ly. You must use mobile cannon 
to protect the va luable jewels in the middle of 
th e screen from inc reasingly nasty and trigger 
happy thiefs . Fast action and fun for one or two 
playe rs. THIEF $13.95 on Cl cassette only ! 

SUPPORT ROMS FOR BASIC IN ROM MA
CHIN ES - C1S/ C2S. This ROM adds line edi t 
func t ions , software selectable scro ll windows, 
bell support , choice of OSI or standard keyboard 
routines, two ca ll able screen clears, and software 
support for 32-64 characters per line video. 
Has one charac ter command to switch model 
2 Cl P from 24 to 4S character line. When in
sta lled in C2 or C4 (C2S) requires insta llation 
of additional chip . C1 P req uires only a jumper 
change . - $39.95 
Cl E/C2E simi lar to above but with extended 
machine code monitor. - $59.95 

Please specify system on all orders 
This is only a partial 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 it all and contains free program listings and programming hints to boot . 

AARDVARK TECHNICAL SERVICES, LTD. 
2352 S. Commerce, Walled Lake, MI 48088 -OSI (313) 669-3110 OSI 
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page). The C l P video me mory has ~pages (0000
03fl) and the C2P ha (0000-07FF). 

The cursor stays on th e "home" line; its address 
varies by only 24 or 64 (dee.) . Because we know it 
·w il l a lways be on th e same page, the cursor's location 
ca n be specified by on ly one b yte (loc. 0200). l cal l 
this byte th e cursor offset. The locationn of th e 
cursor is found by adding the cursor offset to 0 300 
(ClP) or 0700 (C2P). 

For those not familiar with machine language , 
I suggest you think of th A, X, and Y registe rs as 
variables. Whe n a va lue is load ed into th e X registe r , 
think x =value. 

On Our Way At Last! 
We start with the character to be displayed in th e A 
registe r. This character may come from an y one of 
seve ral routines such as LOAD , LI T, or FTB. At 
BF20, the A register is loaded into location 0202 . 
The A, X, and Y registe rs are saved on the stack. 
At BF35 , the contems of 0202 are put back into th e 
A registe r. Th is seeming ly meaning! s back-and
forth shift is done because the X and Y registers 
must be transferred to the A register so that they 
can be pushed onto the stack. At BF38, the character 
is checked to see if it is a null (00). lf so, the routine 
bra nches to BF60 wh e re the Y, X, a nd A registe1-s 
a rc pulled from th e stack and restored. Then, a l 
BF72 , the VR returns to the routine that called it. 

If the character is not a null , location 0206 is 
examined to see if it is greater than zero. If it is 
greater tha n zero, the co n ten Ls of 0206 are used as 
a counter for the TV delay loop. This timing loop 
slows th e VR to kee p it from printing too fast for 
slower pe riphe rals . If 0206 contains zero , the 
Liming loop is bypassed . 

At BF4 7, th e character is check cl to sec if' it is 
an LF(OA ). l f'Lhe charac te r i · other than an LF, it 
!'alls through to BF48. If the characte r is an LF, we 
go to BF76. For the time be ing, let's bypass BF76 
and see what happens if th e character is not an LF. 

At BF48, the characte r is tested Lo see if it 's a 
CR(OD) . If th e character is a CR, th e routine fal ls 
through to BF4 F. Again , le t's defe r exp loration of 
this route and bra nch to BF55. This is th e route al l 
non- ·on trol characte rs 1 ra ve l. 

Stalking The Non-Control Character 
At BF5:) , th e character is sLOred in loca tion 020 I . 
We JSR Uump to subroutine) to 13 FC2 where th e 
conlcnLs of 020 l are prinLed 0 300 (C I P) or 0700 
(C2P) p lus th e cursor olTsel. The cursor offset is 
stored in O'.:WO. which was initi ;tlizcd l\'itl1 th • COll 
lClllS ol" FFFO \\'h e n the BRE A K kc)' was pressed a t 
S)'Slelll start-up. The co 11Lc11ts of' FFEO arc () ~j (C: IP) 
or 40 (C~P) . This means "home·· position in th e 
C: I P is D'.HiS a nd D7'.JO in th e C~ P. ,\ ftcr thc char
acter is pri111cd . ll'l' RTS 10 BF.'l B and i11crcmc 11t 
the cursor offset (loc. 0~00 ) . 

At IHli :), the n1rrc:.'. tll cursor ofTscl is compared 
I() the maxi Ill U Ill cursor offs c l. Ir I he end or t hc 

video line has been reach ed, a n automatic CR/ LF is 
done UMP BF73). Otherwise, Lhc routin .JSRs lo 
B FD E. At B FD E Lh e charaCLer al 0 300 (C I P) or 
D700(C2P) , plus the cursor offse t, is stored in 
020 I. Remembe r that location 0200 was incre
mcmed al BF5 B, ·o the characlcr sto red is Lhc one 
in front of the cu rre n l cha ractcr. As far as I can 
te ll, thi s character is neve r reused , except whe n a 
CR is done. At BFEF the cursor character (SF) is 
printed and a n RTS to BF60 is done . 

AL BF6D, th e A, X and Y 1·egisters a re pulled 
from the tack a nd res tored . Then Bl· 72 docs an 
RTS back LO Lhe routine tha t ca lled the VR. 

Let's go back and see the path a CR character 
follows. The CR starts at BF4F with aJSR to BFD5 . 
BFD5 does a JSR to BFC2 , which prints the charac
te r in 020 I, the character " underneath" the cu1·sor. 
This character is invariably a "space" (20) . At BFD4 
we RTS to BFDS, where the character in the "home" 
position is stored in 0201 . At B FEF, th e cursor 
characte r (SF) is printed a l th e "home" position. 
Now we RTS to BF52, whichJMPs lo BF6 D. The 
A, X, and Y registers are r stored and we RTS to 

the VR call ing routine. 

Spoor Of The Wily LF 
Let's review the stallls or th e TV di sp lay at th e end 
of' the CR. The cursor character has moved from 
its former position at th e e nd o[ the home line to 
the home position . The character that form e rl y 
occupied this position is now stored in 020 I. 

\i\lith Lhi in mind, we track Lh e lin f'ecd char
acler through the \IR. The LF is usua ll y done 
immediately after a CR. 'v\ e left th e LF at BF76 , 
which .JSRs to BFC2 and prints the con Len Ls of 
O ~W I at th e home position. Th is res tores the first 
chara 'lcr or 1.hc line and erases Lhc curso r . At. 
BFD4, we RTS Lo B F79, where th e cursor offse t is 
AN De el with the hex 11u111ber EO. This has the 
effect of rounding th e offset to th e start of Lhe 
video lin e . 

The rou nclcd-ofT 11umber is stored i11 O~O~ . 
Next. a sc roll -one-byte rou tine is co pied from 
13 \SIC ROM to RA l al 0207-020E. At BFSC:. th e 
X regis ter is loaded with 0 3(C IP) or D7(C2 P). The 
X registe r will he used late r 10 d e termine 1d1e1he r 
or not the routine is scrol ling the last page ol' \'idco 
mc mor)'. H ex 20 is stored in the J\ rt'gistcr ;ind the 
line width is pul into th e Y registe r. If th e line 
width is greater than 20, \\'hich indicates ;1 ~K 

n1c111or. . th e \ rq.~ iste r is doubled (-10) . .'\l 13 F!l9, 
the A n:gister is used to sc i 1lic 0'.207-[ s11brn u1i1 1l' 
for ;1 20 n2 eke.) or ;i 40 (!i·I dee.) character li11e 
length . Th e Y register is 1.c roed i11 prepara tion !"or 
use as an offset counter r·or I he 0207 subroul inc . 

1\1 BF!JF , the ;1ctual scroll is s1;1rtl'Cl ,,·i1h a_jSR 
to 0207. which ge ts rn1c b ·1c l"rn1n l'ideo n 1 c 1nor~ · 
a nd stores it in the 11cx1 line ;1bovc. Tile Y reg iste r 
is i11nc 111 e 111 c cl a11cl \\'C RTS 10 BF,\ I ;111 d check to 
~cc ii' the current page li ;1s been co 1 11p l c1cl~ · snollccl. 
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If th e pag i · no l don , we branch Lo BF9E LO ·crol l 
a noLhe r b l , . V\ he n Lhc page is clone , lhe 0207 
ubroutinc is . Cl Lo sc ro ll Lh ne xt page. A check is 

made LO see if the 0207 subroutine is L to the last 
page of' vid eo me mory. I(' Lh c sub is no t se t to Lh e 
last page, w · go bac k Lo B HJE Lo scroll a nother 
page. l I' w • a r on l he la st page , we s To ll clo\\'n LO 

th e home line, u sin g th Y rcgisle r a nd loca l io n 
0202 w te ll whe n to sLOp sc ro llin g. At BFB6, the 
home li11 is c leared by storing "spac "characLe rs 
in ils me mory lo ·aLion s. \Ne .J S R to BFDl, which 
prims 1he c ursor in lhc horn · posilion . Fina ll y, we 
RT Lo B F!i D, pull lh A , X. a nd Y re ,·i ·lc rs !'rom 
lhe s lack a nd . al B F72. lh · V R re Lu rn s to 1he ro uli 11 c 
thal call ed iL Ou r j o urnc)· is finall r o \T r. ~ind r 
hope iL has bee n an in fo r111 at i,·e one. 
Video Routine (BF20) 

Fig ure l. 

JSR - GOSUB 

RTS - RETURN 


BRANCH, JUMP - GOTO 

INCREMENT - Add one 

/0200/ - Contents of loc. 0200 

AND - Logical function 


All numbers are in hexadecimal. 


BF2D Put /A reg./ (char.) in 0202 

BF30 Save A,X,Y registers on stack 

BF35 Put /020 2/ (char. ) in A reg. 

BF38 If char. is null, branch to BF6D. 

BF3A Load Y reg. with /0206/ (TV delay) 

BF3D If Y is zero, branch to BF47. 

BF3F TV delay loop 

BF47 If char. is a LF, branch to BF76. 

BF4B If char is no t CR, branch to BF55. 

BF4F JSR to BFDS. 


BFDS JSR BFC2 
BFC2 Load X with /0200/ 

(cursor offset) 
BFCS Load A with /0201/ 

(char to print) 
BFC8 Load Y with /FFE2/ 

(video mem size) 
BFCB If Y is not zero, go to BFDl. 
BFCD Store A is 0300+/X/ (ClP) 
BFD0 RTS 
BFDl Store a in 0700+/X/ (C2P) 
BFD4 RTS 

BFD8 Load A with /FFED/ 
(cursor "home" offset) 

BFDB Put /A/in 0200 (cursor o ffse t) 
BFDE Put /0200/ is x. 
BFEl Put char at 0300-/X/ in A. 
BFE4 Put /FFE2/ (video mem size) in Y. 
BFE7 If Y is equa l to zero, (l K video 

mem .) goto BFEC. 
BFE9 Load A with char. at 0700 +/X/ . 
BFEC Put A in 0201 

(temporary char . storage) 
BFEF Put cursor char. (SF) in A. 
BFFl Branch always to BFC8. 
BFC8 Load Y with /FFE2/ 

(video mem size) 
BFCB If Y is not zero, go to BFDl . 
BFCD Store A is 0300+/X/ (ClP) 
BFD0 RTS 

BFDl Store a in 0700+/X/ (C2P) 

BFD4 RTS 


BF52 JMP BF6D 
BF55 Put char. in 0201 

(temporary char. storage) 
BF58 JSR BFC2 

BFC2 (See BFC2 subroutine above) 

BFD4 RTS 


BFSB Increment /0200/ (cursor offset). 
BFSE Put /FFEl/ (chars/line-1) in A. 
BF62 Add /FFE0/ (cursor "home" offset) 

to A. 
BF65 If A is greater than /0200/ 

(cursor offset) JMP BF73. 
BF73 JSR BFD8 

BFD8 	 (See BF08 subroutine above) 
Put char. in "home" position into 
0201 and print cursor in 
its place. 

BFD4 	 RTS 

BF76 	 JSR BFC2 

BFC2 (See BFC2 above)/ 

Print char. from 0201 at home 

position. 


BFD4 	 RTS 

BF79 Put /FFE0/ (cursor "home" offset) 
in A. 

BF7C AND A with number E0 and put 
result in 0202. 

BF81 Transfer scroll subroutine from 
BFF3-A to RAM . (02 07-B) 

BF8C Load X with /BFFE/ (03) or 
/BFFC/ (D7). 

BF8F Put 20 (line length) in A. 
BF91 Put /FFEl/ (chars .line-1) in Y. 
BF 94 If Y greater than 20, then / A/. 
BF99 Use A to set line length in 

scroll subroutine (0207- E) . 
BF9C Zero Y register (byte counter). 
BF9E JSR 020 7 

0207 Loa d one byte from video memory 

020A Store byte one line above 


previous locat ion 

020 0 Incremen t Y. 

020E RTS 


BFAl If page is not done, loop to BF9E. 
BFA3 Increment h igh byte of video 

addresses in scroll subroutine. 
BFA9 If high byte not equal to 03 (ClP) 

or D7 (C2P) then branch to BF9E. 
BFBl Scroll last page down to 

cur s or line. 
BFB6 Put "spaces" in home line 

(erase line). 
BFC0 Branch always to BF6A. 
BF6A JSR BFDE (See BFDE sub above.) 

print cursor at home position, 
store char. in 0201. 

BF6D Pull A,X,Y from stack. 
BF72 RTS (Return from calling routine.)© 
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Odds And Ends 

String Array Bug 
J Horemons 
If o u use sLrin g a rra )' fo r exa mple A (N), the n 
be a wa re of OS l 's program bug Lh a Lca n \ ipe out 
your prng ra m if th FR E fun ctio n is ca ll ed by th e 
mac hine wh e n le h ove r strin gs fill your RA M. 
Avoidi11g th e prob! mis simple. I r I choo ·e th e 
DIM nsio ns o f th e t r ing array with th e fo rmula 
N = 3* + 3 . For exam ple DI MA$(44) i O .K., bu t 
DI lA$(45) ca n ca u ·ea p rogra m to cras h . Also ca ll 
the FR E fun ction afte r doin g a string a rray manip
ula tion . Write yours If a prog ram to find (a nd 
the n make a pe rm a ne nt li st o f) th e va lues that 
circum ve nt this p roble m . H e re i a uita ble 
exa mple . 

10 for I= 1 to 20 (or any other values e.g. 21 to 40) 
20N=3*1+2 
30?N 
40 next I 

You should get a list like: 

2, 5 , 8, 11 ,14, ... 44 , 47 , 50, ... 


T he va lues o f p rinted o n th e ere n ar th o ne 
LO use. C hoose th e 0 11 e closes t LO the size a r ray you 
need . It is a lso neces a r y to put a line like this a fte r 
string a rray ma nipulatio ns: 

100 X=FRE(O) 

For Those Inclined To Experiment 

He rc i · a p rogra m to demonstra te th <.:.s t r i11g array bug in OS I. 

5 A$= " B" 
10 FOR I= I TO 100 
20 B$(1) = B$(1) +A$ 
30 next 
40 B$(1) = "" 
50 X=FRE(O) 
60 A=A+ l:?" DONE"A;X 
70 GOTO 10 

Run th e program as is. Nothin g happe ns for a f'c w 
mo me nts, t he n th e :creen sta rts to fli cke r . This is 
the ex te rn a l symptom o f the strin g bug. Recover 
by press ing the brea k key and doing a wa rm start 
by p re. ing \i\. ow add line o ne: 

I DIMB$(2) (or use any number gene rated by 3*N + 2) 

The compute r sho u ld no w hum th ro ug h this liu lc 
prog ram te lling you it is hap p il y doin g its)ob .and , 
in th e process, clea nin g u p th e le ftove r stnng •.n 

1li11 c :) 0 . Reme mbe r-, it is 1111c11.1.1r111• to lun 11 r1 /11 11' hhl' 
li1111 50 to ca ll this !'unct ion. T t')1 -rn1111i11 g th e prn
(fram without line 50. I f' th e DIM st a te me nt is o. k. 
o 	 I .th e screen won 't fli ck 'l', but m y HK mac 1tne neve r 
ge ts past DO NE I. . . 

If' mt a r · ma kin g a g ra phic d1spla , , and th e 
o .k . 111 ·ssage kee ps r orni11g u p to Ill ·ss it up . he re 
a rc two ways to cl ·fea t it. 

1. 	 I11 immediat e mode (110 li ne numbe r): 

POKE 3 , 96 


T his will tum off th e me · ·age a lwg th 'l', but ) 'OU 

ha \·e to p res RET R to get the ·u r o r bac k to 
the left of th e screen . 

2. 	just be fore your subroulines, put thi s line : 
3990 FOR I= 1 to 10000: NEXT:END 

) o u r program will now wa it fo r th time ·pecifi cd 
by counting fro m I to I0000 (or \\'h a t ve1· numbe r 
yo u pul in ) before fl as hin g th e o .k. mes age and 
ruinin g yo ur disp la y. Ir your subroutin e · a re n 't a t 
th e e nd o r yo u ha ven 'La n y ye t, jusl u e a n y con ve
nient hig h number for th e lin . 

T ho · fas t sc reen clea rs a re g rea t, but th o e 
pokes LO locations 11 a nd 12 ca n be ha rd to kee p in 
o rd e r if seve ral ML ca ll a re need ed . H ere is a fa st 
full sc ree n clea r th a t d oes OT use th e ML ca ll vi a 
US R(X). T he me th od is d escribed in Th e Firs/ Boofl 
of OS I by Willia ms a nd Do rn e r. I have ad a pted iL to 
the C I P/Supe rboa rd sc reen. It d oes ta ke mo re 
memo ry tha n some machine screen cl ars , but 
ma n y o f th m need DATA lines to PO KE in too, 
a nd Lh al ·a n cause confusio n with yo ur DATA 
sLateme nLs. 

5000 A= PEEK(l29): B=PEEK(l30):POKE129,0: 
POKEl30,212 

50105$= " " :rem31 BLANK5PACE5 
5020 FOR I= I to 32:5$ =5$+ " " :NEXT:POKE 129,A: 

POKE 130,B:RETURN 

T o ca ll this screen clear inse n a line like this : 
100 G05UB 5000 © 

SOFTWARE FOR OSI 
~€.~\

VIDEO GAMES 3 ... . . .. .. . ...... .. ... . .. . .. $14.95 

T hree games. M eteor Mission is an astero ids game. Space Wars 1s a ba ttl e between 
two s1arsh1ps_Meteor Wars is a com binati on o f th e two above games. Al1 three are 
in machine language with fast. reaJ lime ac tion . and super graphics. 

€.~\ADVENTURE: IMMORTALITY .... ~ . _. . ... . $11.95 
You are an intrepid explorer searching tor !he fabled " Dus i of Immortali ty ·· This is 
the largest adventure yet avai lable fo r BK OSfl With hidden room load so you can't 
chea 

SUPER BUG! ....... . . . .... . .......... .. ... . .$6.95 

H ere's a super- fas t, BASIC /Machine language hybird race game Ten revels o l 
d1ft1cu lly and a infinately changing !rack will keep you challenged 

STARGATE MERCHANT . . . ........ ..... . . . . .$9.95 

You are a trader in the distant future. traveting through 'starga1es· 10 get to various 
star systems. Pa rt video game. part boaro game. always challenging. 

ADVENTURE: MAROONED IN SPACE . .. .. . $11 .95 
An adventure lhat runs 1n SKI Save your ship and yourse lf lro m destru ct ion 

DUNGEON CHASE ................. . . .. ... . .. $9.95 

A real-lime video game wh ere you explore a twenly level dungeon 

DISASSEMBLER .... . . ...... .. ...... .. ..... $11.95 
Use this to look at the ROMs m your machine to see wha1 makes BASIC tick 
Reconstruct the assembler source code o l machine langliage programs 10 
understand how they work Our disassemble r outputs un1Que sutflxes which 
1denlily !he addressing mode bemg used. no other prog ra m r1as th1s1 

{!,SUPER! BIORHYTHMS ........... . ... ... ... $14.95 
/ 	 A soph1s11ca1ed bt0rhythm program wuh man y unique features 

Fo. all BASIC-in-ROM sy51ems Selectca p•ograms av.o•laole _ 
on 01sk Color ano sound on V•deo games ra · ..... 
Write tor FREE ca1a1og ~ _,, -~ 
(For ln1er'la l!ona1rcqucs1s, please supply 2 01 posiacielt~'<•QRIQNSOFTWARE ASSO.#-. 	 147 Main SI. Oss ining. NY 10562 
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The Unwedge 
Tape Append 

And Renumber 

David A Hook 

Ontario. Canada 

Late! in COMPUTE! there ha be n a great emphasis 
on th ubj ect of appending. Both Harve Herma n 
(# pg. 96, #I 0 pg. 164) and Roy Busd i cker (# 10 
pg. 132) have presented their techniques. 

T he e examples all require the use of a Basic 
program, which must be d eleted later. Refe rence is 
made to the need to correctl y ar range the line 
numbers. However, the program m r is required to 
find his uwn so lution to this panicu lar obstacle. 

Wouldn't a utility combining Append with 
Renumber be help ful ? The NWEDGE attempts 
to sari f 1 th e needs: 
1. \t\ rill n in ma hine la nguage fo r sp d of op
era tion. 
2. Self-relocating. The Basic program loads the 
cude into h igh memory and prot cts it ·elf from 
intrusio n b Basic. 
3. Work · wi th Basic 2.0 (upgrade RO 11) o r Ba 1c 
4.0 . T he Ba ·i loader a utomaticall y lakes the 
prope1· cod fo r· the machine in use. 
4. Read and a ll o\\·s Append in r of programs 
r co rded on origina l ( 1.0) upgrad e, a nd -LO 
mac hines. 
5. T he U WEDGE attaches it ·elf to th o perati ng 
system (CH RGOT routine). Its com mands ma y be 
used in the direct mode, with a minimum of user 
e ffort. 
6. Compatible with th e popula r DOS support 
program . While the Ap pe nd fun Lion on l ' wo rks 
fo r tape append, the 1 ' WEDGE doe. n't interfe re 
,,·ith th Wedge's function. 
7. T h sa me 'S YS' ommand is uscrl LO ac ti ate 
and ro ca nce l th · routines. 
8. Consu me onl y 77 1 bytes of user me mory. 

Bill Se iler deserves the credit fo r nea rl y a ll the 
codi ng. ' PET Renumbe r 3.0' for original RO 1 
( 1.0) appeared in Pel Use r <>l ' S ( o l I. # 7 ov./ 
Dec. I~)78). l hav upgraded thi s for -.0 and -l. O 
ROM and provided for us r input of line number . 

e iler was also responsible fo1- the Append 
Wedge' for original ROM , which was printed in 
Commodore Canada's Tran a tor (Vol. 2 # 3 Jul 
1979). 

T he above PET User Note · issue included 
' M7 l 7 l " by Jim Russo and Henry Chow. This is a 
high-monitor with me rge ca pability for original 
R M. 

Fea tures of both of these wer annibalized 
and on ver ted for use with th re e nt ROM relea es. 
Add itions were mad e to provide messages and to 
a llow loading of tape recorded on o lder machines. 

To Use The Program (First Time): 
1. op the Basic program Ii tin g. Watch for th 
" L", " H" and "-" in the DAT A tatements. 
2. Save the Basic Program . If yo u try to run it 
first , an error may req uire a reset of the PET. You 
know what that means! 
3. R U the program. ln about 20 seconds the 
screen will clear and give yo u the important in fo r
mation. Copy down the SYS number shown 
ou' ll need it to activate/cancel T\ EDGE. 

4. 	(OPTIONA L) 
( l f ou'1·e not fam ilia r with the machine 

language monitor, the next set of' fu nny number ·" 
might confuse you. Don't le t it, they a re there to 
ease the next step.) 

Pre pare a tape to ·av th machine language 
code by it If. Move th e cu1·so r up LO the line that 
begins: 

.S "AP/REN... (etc.) 

Hit the r turn ke), and fo ll ow in tructions (PRE 
PLI\ Y ... ). When the curso r return., t pe 

X RETURN 

' hich gets you back to Basic. 
You will note that the fil e name conta ins both 

th ve rsion (2 o r 4) saved as well as the correct SYS 
numb r to us . T hi s will b h lpful when yo u come 
to use th e machine code again . 

Th i · copy will load fa ter than the Basic 
program and doesn t require R l after loading. 

Y nu mbe r will activate/can e l. T he re. triction is 
that it a lway it in th ·am pot, and cou ld 

v n rite something a ir ad in that spot in high 
m 111 01-y. Use the re locating Bas ic ve rsion if yo u're 
not sure. 

For Tape #2 or Disk: 

C: ha n 'C the ··o I" to "02" if yo u' re av ing to 
Tat e # '2. lnsen "O:" or" I:" (Drive # ) after the 
q uote and ahead of the "A P/RE ". and change 



104 	 COMPUTE! September. 1981. Issue 16 

"O I ' to "O " if ou ' re a ing the obje l ode o n 
disk . 
5 . Activate th e routine with the given SY numbe r. 
Since this is rever ibl e, you may cancel UN V\ ED E 
using th e sa me numb r. (Don t tr to save the 
machine lang uage as in step 4 abov when th e 
UNWEDGE is active). 

To Use The Program (Subsequently): 
Either: Load th Ba: i program , th e n Le ps 3 
and 5. 
O r : Load the machine cod e, then te p 5. 

To Renumber A Basic Program In Memory 
Th Append routine r quire ea h segme nt (o n 
Lape) w hav h ig he r lin e numbers than th e pr viou · 
one (in memo r y). Thus, Renumber will often b 
called upon to pr pa1·e the va rious egme nL - th 
benefit or combinin g th e utilitie . 
I. Clea r th ·er e n a nd mov the cur o r about 3/-1 
of th e way d o wn th e screen. 
2. T ype th e '< ' (I -than ke ') in the fir ·t column o f' 
a line. 

Examples o f optio n · ava ilable: 
·R 'RETURN' 
·R 1000 ' RETURN' 
·R 250, 5 ' RETURN' 

The fir ·t example will renumber with sta ning 
line o f I 00 a nd st ·p _ ize of' I 0, whi ch arc the d e fau lt 
setungs. 

T he second o ne se lects a starling !in o f" I000. 
and incre me nt I 0. 

The final e lection result in a tarting line o f' 
250. with ·1 ·t p iz of' 5. 

T he maximum st p iz a llo wed i 20 - . Be sure 
th a t th e las t lin numbe r (afle r Re nu mbering) wi ll 
noL exceed 63999. 
3. V\ he n 'R ET R ' i pres ed , the uppe r pa n of 
th e s · ree n will hO\I' a va ri e ty o f characters. ( IL is 
be ing used to ·tor· th e lin e numbe rs). "1 he m ·ssage 
'RE M BERi C ' will be displa )'ecl . 
4. \ i\ he n the cu r:or returns ( I - I0 econds) th e pro
ce s i com plete. Al l 'GOTO· . 'THE 1·, 'CO, UB' 
and R ;\ ' destinations ha\'e be n u1 elat ed . n · 
1· fe1· nccs to no n-ex iste nt lines h'il l be numb ·red 
'65535' (ill ega l line numbe r) to fl ag th e e r ror. \' ou' ll 
ha ,·e to co1Tect th e e I e fo re proceedin g. 
5 . Re number \\·ill ha ndle up to 500 line . . \\·hich 
should cm·c r mos t I rograms. 

To Append One Basic Program To Another 
1. Plac the program to be appe nd cl in Ta pe # I . 
Its first line numb r must be hig he r th an the las t 
line of th e program in me mor y. Use the Renumber 
feature to pre pa r this segment beforehand . 
2 . Typ the'.' (l ess- th a n key) in the fi1-- t ·o lumn of' 
a sC1·een line. 

Examples: 
·APPEND 'RETURN' 
·A 'RETURN' 

·A 'PROG" 'RETURN' 


T he fir ·t two example. will A ppe nd th e n xt pro
g ram fo und on tap to th p rogram in me mo ry. 
J ote that on l th e fir ·t letter 'A" i nece a ry, 
though the who le " or I ma be e nte red. 

By sp cif')' in g a ti l nam (in quot es), th e pro
g ra m ' PROG' wi ll be Appe nd d . 0th rs found 0 11 

th e tape will be I ypassed . 

3. Only Ba ·ic programs may be Appended a nd 
Appended -to. If th in-me mo r)' prog ra m i, not all 
Ba ·ic, th routine ·ti on · g i,·in u· ' OT . LL BA IC: 
PROGR M' me. sage. 
4 . I f th e specified prug1·am is no t a ll Ba ·ic. a simple 
LOA D, not Append i· executed . T he am me sao·e 
i printed , but witho ut th e erro r cond it io n . Be car~ 
l'ul h r . inc' the me mo 1· pointer mar ha\' ' be n 
cha ng d. 
5. If the combin cl program will not fit into 
me mory, a n 'O T OF MDvlORY ERRO R' will be 
show n . T he ppcnd will not ta ke place . 
6. 	 T he ro utin · handles o ne o l' th e differ ·nc ·s i11 

AVE loca ti ons b t w e n Ba ic 1.0 and 2. 0/-1.0. 
T he othe r diffe re nce may be ha nd! ·sin one o l' 

two wa ·s: Sine Re number (" ·ith subseque n t 
SA \ E) will o f"t 11 pr ced e Append of a ro u tin e , th e 
o th e r dis T pa11 )' will be covered. As an c :-ara pre
ca uti o n , imp! )' re \ E a n y ·eg111c 11t I •f'orc 
a ttempting to ap p ncl it. 
7. T he messag 'APPENDING' will be clisp la · cl as 
th e prope r fil is found a nd loaded. \i\ hen th e cur 
so r r turn s, th ', job is com p le t . 
8 . Re pea l ste p 2 for f'urth e r Appe nds, tt sin g Re
number as nee s a ry. 

I hope th a t this utilit · \1·ill find a hom e in your 
machin . Loa lin !.{ L' l\WEDCE into mc mon· ;1f"tcr 
power-up will k ·c"p it a\'ai lable fo r use. , 

As with most or Ill )' \1'0 1·k, liule \\'OUlcl be poss i
ble \1·ithout th e I ublished refe rence · by Jim Butt e r 
fi e ld. Additio na ll '.my tha nks to Jim fo r the ach ·icc 
and sugg s t io ns 011 man r s ul~ j ec ts. 

~) F.:EM APPEND & RENUMBER BASIC PROGRAMS 
1 REM SELF-F.:ELOCAT It·m 
.
.::. 
-. F.:EM FOR BASIC 2.0 AND BASIC 4.0 
.-. .,,:. F.:EM 
4 F~EM DAVID A. HOOK) 58 STEEL STREET 
c::
._I REM BARRIE) ONTARIO , CANADA 
6 F.:EM L4M 2E9 (705) 726-8126 



DR. 
DALEY'S 

SOFTWARE 
Software with a difference. 

THE MAIL LIST 

A Proven Performer 

Proven Performance with The Mail List is now in 
use by many satisfied customers. 

It has been nearly two years since the first version 
of The Mail List was introduced . Only the BEST 
software will stand this test of time. 

The Mail List has been specially designed to be 
used by the novice computer operator. All opera
tions in the system are menu driven with built in user 
protection. This insures that you can have hassle 
free and error free operation. 

Why waste time with other inferior mailing lists? 
Compare these features: 
1. User defined data structures. You are the best 

judge of how your files should be organized. DR. 
DALEY'S mailing list package is unique in this 
feature. With The Mail List you can divide each 
record to suit your needs. 

2. User defined label format. You can print from 
one to eight labels across and up to 10 lines per 
label. 

3. Interface to WordPro 3 or 4. 
4. Fast and easy input and editing. 
5. 	Easy to use 'wild card' sorting. This will allow 

searches through the file using up to 3 fields. 
6. 	Multiple disk files. Maximum capacity is 80 disks 

per file. 
This powerful package comes on diskette with 

nearly 100 pages of documentation. It is packaged 
in an attractive binder. 

When ordering please specify the version you are 
ordering. It is available for the following systems: 
Version 4.4 $159.95 
(Any computer with Commodore BASIC 4.0 and 
32K memory with the 4040 (or upgraded 2040) disk 
drive.) 
Version 4.8 $179.95 
(Commodore 8032 with the 8050 disk drive.) 

Call or write for details of our other software. 

NOTE OUR NEW ADDRESS 
DR. DALEY'S SOFTWARE 

Water Street ~ ~ 

Darby, MT 59829 Ll!i_J ~ 

Phone: (406) 821-3924 


(Hours: 10 a.m. to 6 p.m. Mountain Time) 

KILO CORPORATION 
313 N. First Street 
Ann Arbor, MI 48103 
Telephone: {313) 668-1566 

DIRECT PAGE REGISTER FOR THE 6502 

Create pseudo " zero-pages" at user specified 
memory locations * Access by poking from 
Basic or directly with machine code * For 
6502's running at 1 MHz or less * Inquire for 
faster frequencies* EACH $155 .00 

CBM RUN TIME LINKING LOADER 

Allows : * Linked loading of Basic programs 
anywhere in memory * Run time linking of 
Basic program segments * Saving Basic 
Machine Code loads during Basic execution 
Creates M.C. virtual memory * EACH $27.95 , 
with Screen Form , BOTH $45 .95 

SCREEN FORM CBM 

Create invoice and other forms by using the 
cursor to layout CRT Input/ Display fields * 
Avoid Input statement problems * Avoid 
programming Get commands * Formatted 
printing * Programmed controlled status line 
similar to Word Pro's* EACH $27.95 

CBM KEYBOARD EXPANSION FOR BASIC 4.0 

16 keys allow : Inst/Del Lines, Erase Begin / 
End, Scroll Up/Down, Set Scroll Top/ Bottom , 
Set Text / Graphics Mode * Plus numeric pad 
Return / Minus , Inst , Del , Slow/ Stop-Scroll 
keys and joystick cursor control * $89.95 

A CBM/PET SOFT ROM (8 KBYTES!) 

8K CMOS RAM with write protect allows extra 
machine code or data storage * soft loading of 
ROM images to avoid ROM conflicts * EACH 
$190.00, with battery back-up $225 .00 

STD-BUS INTERFACE AND MOTHER BOARD 

Expand with STD-BUS board level products. 
Used in industry , the variety of relatively low 
cost cards available make this bus a wise 
choi ce for development or laboratory systems . 
Interface $135 .00. Mother Board and Rack - 6 
slots $125 .00 

SEND FOR STD-BUS PRODUCTS CATALOG! 

Spec ify all system hardware when ordering . 
CBM / PET and WORDPRO are trademarks . 
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8 REM ALL RIGHTS RESERVED 
9 REM PERMISSION TO COPY FOR NON-COMMERCIAL PURPOSES 
10 QV=PEEK(50003 ):I F QV=1 OR QV=160 THEN12 
11 PF.: ItH 11 :'l·mt·r T ~·JOF.:K ~·JI TH 'r'OUP F.:OM 11 

: Et-m 
12 EA=PEEK ( 52 )+256*PEEK (53)-t:B=770 :SA=EA-B :J%=SA/256 :J=SA-256*J% 
13 POKE EA-1 .. J% :POKE 53 ,J%: POKE 49,J% 
14 POKE EA-2 .. J :POKE 52,J :POKE 48,J 
15 J%=(SA+31)/256 :J=SA+31-256*J% 
16 POKE EA-3,J%:POKE EA-4,J 
17 PF.:I tH II :11!!Il!!I~l!!I~l!!Il!!l·JOFJ< I t·Ki .•• ( 2(1 ~;ECOND '.::;) 
18 FOR I=SA TO EA-5 :READ A$:A=VAL(A$) 
19 IFASC(A$)=72 THEN J=I+VAL<MID$(A$,2)):A=J/256 :GOT021 
20 IFASC<A$)=76 THEN J=I+VAL(MID$(A$,2)) : A=J-256tINT<Jl256) 
21 POKE I , A: NE>::T 
22 IFQV=1THEN25 
23 PF.: ItH" :~l!!Il!!~:: oF.:PECT nm FOF.: BA'.:::1 c 4. 0.•. 11 

24 FOPI=1T028 :READA .. D: POKESA+A,D : NEXT 
25 pp ItH II :.riCT I '·/ATE OR CAt~CEL ;:1iPPEt~D/F.:Et-~UM II 
26 A$=MID$ (STR$(SA ),2):QV$=MID$ ( STR$ (4+2*(QV=1 )),2) 
27 PF.:ItHTAB( 18) 11 J!t---~·JITH : ;:l··'.::;'r''.::;( 11 A$ 11 

) ••• 

2:::: PP Hff 11 :l!!?:;A '·.·'E Mm·J o.JI TH Mot·H To~: ::i ot·~ TAPE# 1 : 
29 A$= 11 AP /REN"+Q'·/$+ 11 

-
11 +A$ 

30 pp I tH II :~. '.:; II CHF.:$ ( 34) A$CHF.'.$ (34) II ) (11 11 
_; 

31 X=SA/4096:GOSUB33 :X=EA/4096 :GOSUB33 :PRINT :PPINT 

11 11:~::::: F·F::It·~T ·' .; : FC1F.:.J=l TCt4 : ~-::;·~ =::.:;: ;:-:: = (;:·::-::-~;-~)*16 : IF::·::;-~:>9THEt·~~-=::.·~ =;:-:;;.~+7 

34 PRINTCHR$(X%+48); :NEXTJ :RETURN 66 DATA 169 .. 13 .. 32 .. 210 .. 255 .. 169 
35 DATA 173, L767 .. H766, 133 .. 52 .. 173 67 DATA 63 .. 32 .. 210 .. 255, 162 .. 1 
36 DATA L763, H762.. 133, 53.. 162 .. 3 68 DATA 32, L83, H82 .. 76, 11 9 .. 195 
:;:7 I1ATA 1:31 .. 12(1 .. 72 .. 1:39 .. L74::: .. H747 69 DATA 32 .. L70 .. H69 .. 177 .. 42 .. 208 
3::: DATA 149, 120 .. HM, 157, L742 .. H741 70 DATA 3, 32 .. L63 .. H62 .. 173.. 125 
39 DATA 202 .. 208 .. 241 .. 76, 121 .. 197 71 DATA 2 .. 56, 237 .. 123 .. 2 .. 170 
40 DATA 96 .. 201, 60 .. 208 .. 8 .. 72 72 DATA 173 , 126, 2 .. 237 .. 124 .. 2 
41 DATA 165 .. 119 .. 201 .. (1 .. 240 .. ::: 73 DATA 168.. 165, 42.. 56, 233, 2 
42 DATA 104 .. 201, 58, 176 .. 239 .. 76 74 DATA 141.. 123 .. 2 .. 165 .. 4:3 .. 233 
43 DATA 125 .. O, 32 .. 112 .. 0, 201 75 DATA (1, 141 .. 124 .. 2 .. 1 :~:f:, 24 
44 DATA 65 .. 240 .. 7 .. 201, 82 .. 208 76 IIATA 1~19 .. 12:3 .. 2 .. 141 .. 125 .. 2 
45 DATA 237 .. 76 .. L282 .. H281 .. 162 .. 1 77 DATA 152.. 109 .. 124 .. 2 .. 141.. 126 
46 DATA 134 .. 212 .. 202 .. 134, 209 .. 134 78 DATA 2 .. 197, 53 .. 144 .. 3 .. 76 

179 I1ATA ~:5.. 195 .. :32.· 1:::5 . 24:3_, 76 
48 DATA 112 .. 0, 170 .. 240 .. 23 .. 201 :::0 DATA 221 .. 243 .. 32 .. L2 .. Hl .. 230 
49 DATA 34, 208 .. 246 .. 166, 119 .. 232 81 DATA 42.. 208.. 2.. 230 .. 43.. 96 
50 DATA 134 .. 218, 32 .. 112, 0 .. 170 ::::2 I1ATA 
51 DATA 240 .. 8 .. 201 .. 34 .. 240 .. 4 :::3 IIATA 210 .. 255.. 232.. 208.. 245.. 96 

.-, .-, .-e 
1 52 DATA 230 .. 209 .. 208 .. 242 .. 32.. 86 :::4 DATA 1:3. ?::: .. 79_. :::4 .. ..:•.::. .• t· -· 

-, .- .-..-. --c- ,-,.-,
53 DATA 246 .. 32, 18 .. 248 .. 32 .. 10 ::::s IIATA ,. t:• .• 76 .. ~.:: .• 66 .. t• ._1 ·' ·:r ·~ ....,.-. ,-,.-,:36 IIATA .. ..:,. .. ~=:(1 .•54 DATA 244.. 165 .. 209 .. 240 .. 8 .. 32 67 .. C•.:: .• 79 
55 DATA 148 .. 244 .. 208 .. 8, 76 .. 110 :37 DATA 71 .. :::2 .. 65 .. 77 .. 32 .. ~~1 

56 DATA 245 .. 32 .. 166 .. 245 .. 240 .. 248 ::=:::: IrATA 1:3 .• 65.. 80 .. f:[1 .. 69 .. 78 
""?·J -:-.-,57 DATA 224, 1.. 208 .. 235 .. 165 .. 150 :::9 I1ATA 6::: .. I ·-' .• ( ,_:. ·' 7' 1 .. ::::2.. 0 

5::: DATA 41 .. 16 .. 2~18 .. 127 .. 162 .. 24 90 DATA 13, 82, 69 .. 78° 85 .. 77 
59 DATA 173 .. 124 .. 2 .. 201 .. 4, 240 91 DATA 66 .. 69 .. 82 .. 73 .. 78 .. 71 
60 DATA 7, 162 .. 0 .. 32 .. L128 .. H127 92 DATA 13, O, 32 .. 112 .. 0 .. 240 
61 DATA 240, 108 .. 32 .. L123 .. H122 .. 56 93 DATA 33 .. 176 .. 249 .. 32 .. 115 .. 200 
62 DATA 165 .. 42 .. 233 .. 2 .. 133 .. 42 94 ItATA 72 .. 166.. 17, 164.. 1:;:: .. 134 
63 DATA 165 .. 43 .. 233 .. 0 .. 133 .. 43 95 DATA 62 .. 132 .. 63.. 104 .. 240 .. 24 
64 DATA 160, 0, 177 .. 42 .. 240 .. 24 96 DATA 32 .. 112.· (1 .. 24(1, 19 .. 176 
65 DATA 32 .. L91 .. H90 .. 32 .. 110 .. 242 97 DATA 249 .. 32 .. 115 .. 200, 166 .. 17 
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98 DATA 134 .. 66 .. 208, 12, 169, 100 
99 DATA 133 .. 62, 169, 0, 133 .. 63 
100 DATA 169, 10 .. 133 .. 66, 162, 36 
101 DATA 32 .. L-115,H-116, 169 .. 254, 133 
1[12 DATA 3::::, 169 .. 127, 133" 34, 165 
103 DATA 40, 133, 31, 165.. 41 .. 133 
104 DATA 32, 32, L292, H291, 160 .. 3 
105 DATA 177, 31, 145, 33 , 185, 92 
lt16 DATA [1, 145 .. :31, 136.. 192, 1 
107 DATA 208, 242 .. 177, 31, 240, 16 
108 DATA 32 .. L301 .. H300, 170, 136, 17~ 
1f)9 I1ATA :~: 1 .. 133 .. 31 .• 1:34 ·' :~:2 .. :32 
110 DATA L267,H266,208,220, 169 .. 255 
111 DATA 200, 145, 33, 200, 145, 33 
112 DATA 165 .. 40.. 13:::: .. 119, 165.. 41 
113 DATA 133, 120 .. 208 .. 3 .. 32 .. L277 
114 DATA H276, 32 .. L274, H273, 208, 3 
115 DATA 76 .. 57, 196 .. 32, L266, H265 
116 DATA 32 .. L263, H262, 32, L260, H25 
117 DATA 170, 240, 233 .. 162, 4 , 221 
118 DATA L262 , H261, 240, 5, 202, 208 
119 DATA 248, 240 .. 238 , 165, 119, 72 
120 DATA 165, 120 .. 72, 32, 112, 0 
121 DATA 176, 230, 32, 115, 200, 32 
122 DATA L51 .. H50, 1f14, 133, 120 .. 104 
123 DATA 1:33 .. 119 .. 160, (1, 162, 0 
124 DATA 1:::9, 1.. 1 .. 240 .. 15 .. 72 
125 DATA 32. 112 .. 0.. 144, :3. 320 

126 DATA L82, H81, 104, 145, 119, 232 
127 DATA 208, 236, 32, 112 .. 0 .. 176 
12:3 I1ATA f: .. :;:2 .. L1[12 .. H1~31 .• :~:2 .. 11 E: 
129 DATA 0, 144, 248 .. 201, 44, 240 
130 DATA 192 .. 208 .. 175 .. 32, L134 .. H133 
131 DATA 169 .. 0, 133 .. 33, 169 .. 128 
132 DATA 133 .. 34 .. 160 .. 1.. 177 .. 33 
133 DATA 197 .. 18, 240 .. 21, 201 .. 255 
134 DATA 208, 24, 133, 95, 133, 94 
135 DATA 165 .. 94 .. 133 .. 96 .. 162.. 144 
136 DATA 56, 32, 85, 219, 76, 233 

IEEE-488 BUS 
SYSTEM BUILDING BLOCKS 
For Commodore PET/CBM and other computers... 

TNW-1000 Serial Interface: $129 

TNW-2000 Serial Interface: $229 

TNW-2320 Dual Serial Interface: $369 

TNW-103 Telephone Modem: $389 
>\1ifn .1ns t.f'r au1i~ ·di Usl" ... 11n OAA 

SOFTW,A RE PTERM: ~\program ll'"lal lut'lS )Our T ~n [O a 1errn1nal 
1-\ 1Use .'. 1ln N "I 2000, ~, .' 2 LJ, or 103> 

SWAP: ;...10... s stora e u~ u o 8 proorarns 1n PET 

PLUS 1vst 00 u.ar corr·pu ' '''S me on, at once Run enl 1n an oroe1 
.sks orm:ers. etc PAN: :. s1.1 ~ s ca t: Ciec ron•c a,1 program 

use ....11 TNW 03) 

Write or calt tor Information today: 

lr~TNW TNW Corporation

~\110'1 3351 Hancock Slreel 


San Diego CA 92110 


(714) 225-1040 

TOLL FREE 
Subscription 
Order Line 

800-227-1617 
In CA 800-n2-3545 


Please ask for Extension 401. 


1:37 I1ATA 22~~1 .. 1 :~:6 .. 177 J 3 :~: .. 197 .. 17 150 DATA 96, 165 .. 42, 133, 31 .. 165 
138 DATA 240, 236, 32, L96, H95, 32 151 DATA 4:::: .. 133 .. 32 .. 165 .. 119 .. 133 
139 DATA L116,H115, 208 , 212,32,L62 152 DATA 33, 165, 120, 133, 34 .. 96 
140 DATA H61 .. 160, 0, 177, 31, 200 153 DATA 165, 62, 133 .. 94 .. 165, 63 
141 DATA 145, 31, 32, L90, H89, 208 154 DATA 133, 95 .. 96, 165, 94, 24 
142 DATA 8 , 230, 42, 208, 2 , 230 155 DATA 101, 66, 133 .. 94, 144, 2 
143 DATA 43, 1:36 .. 96, 164 .. :3L 208 156 DATA 230 , 95 .. 96, 165, 31, 197 
144 DATA 2 .. 198, 32 .. 198 .. 31, 76 157 DATA 33 .. 208 .. 4, 165 .. 32, 197 
145 DATA L-29, H-3[1 .. 32 .. L28 .. H27 .. 160 158 DATA 34 .. 96, 32, L2, Ht, 230 
146 DATA 1, 177, 33 .. 136, 145, 33 159 DATA 33, 208, 2 .. 230, 34, 96 
147 DATA 32 .. L56, H55, 240, 5, 32 160 DATA 160, 0, 230 .. 119, 208 , 2 
148 DATA L65, H64, 208 .. 239, 164 .. 42 161 DATA 23(1, 12(1 .. 177, 119 .. 96, 137 
149 DATA 208, 2 .. 198, 43, 198, 42 162 DATA 138, 141, 167, 76 

163 DATA 28,240 .. 29,181 .. 107,149 .. 110,87 .. 113 .. 73 .. 120,211 .. 125,173 

164 DATA128 .. 229,184,162,202 .. 237 .. 203,179 .. 264,205,265,179,267,248 

165 DATA270 .. 28,271.244 .. 352,246 .. 353 .. 184,374 .. 246 .. 375 .. 184,481 .. 173 

166DATA482,180,519 .. 246 .. 520 .. 184,608 .. 127 .. 609 .. 205 .. 611 .. 147,612 .. 207 


READY. C 
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1 	 SMART TERMINAL FOR PET AND IEEE MODE"STP-488 2 
3 EARL llUCHTER 
4 1611 llASHINGTON ST.A Smart 5 CA TASAUQUA , PA 18132 
6 JUNE 81 
7 	 ,Terminal 8 ;- - ROM ROUTINES USED IVER 3.0 & 4.0) 

9 $FFC6 SET INPUT DEVICE. X=FILE NO. 


1i $FFC9 SET OU TPUT DEVICE. X=FI LE NO.
Program For 11 $F FCC RESTORE DEFAULT 1/0 DEVI CES. 
12 $FFD2 PRINT (A l ASCII 
13 tF FE4 GET ONE FRO" KYBD BUFFAn IEEE-488 14 SF 2E2 CLOSE FILE A <4.ll 
15 t F2AE CLOSE FILE A 13.fl 
16 $B811 PRINT A STRING 14.1)Modem 17 ; SCA1C PRINT A STRING 13.ll 
18 ;-- SYSTEM VARIABLES <VER 3.1 & 4.1)Earl Wuchter 
19 	 $35 PTR IHI> TO TOP OF HEHORY

N. Co lo sauqua, PA 21 	 $96 ST 11/0 STATUS> 
When the time comes that you 21 $98 STOP AND RVS FL AG 


22 $9E KEYBOARD BUFFER CHAR COUNT
decide to hook up to a commercial 
23 	 $A7 ENABLE CURSOR FLASHsharing network, or take advan 24 	 tC4 ADDR OF CURRENT SCREEN LINE 

tage of some of the hundred. of 25 tC6 CURSOR POSITION ON LINE 

free systems in opera tion aero s 26 SCD QUOTE FLAG 

the country , yo u wi ll have to 27 $D1 FILEMA"E LEN6TH FDR OPEN FILE 

make a hardware/software se lec 28 SD2 FILE NO. FOR OPEN 


29 	 $D3 SECONDARY ADDR FOR OPENtion . The options fac ing you are 
31 	 ; SD4 DEVICE NO. FOR OPEN 

as confusing as they are n umer 31 ;-- ZERO PAGE USED FOR PROGRAM UORK SPA CE 

ous. T he program gi e n here 32 Sil 11 BPT = $11 BU FFER POINTER 

may he lp you decide. 	 33 CTRL $40 CTRL FLA6"" 40 

T he most straigh tforward 34 1111 41 CCMT $41 CHARACTER COUNT 
35 H 42 LCNT S42 LINE COUNTway to go is with a n IEEE modem , 
36 1111 43 ASAVE $43 RAU CHARACTER

either the Commodore 80 I 0 or 37 II 44 VER = $44 ROH VERSION INDICATOR 

the STAR 488 . My persona l choice 38 H 45 HODE = $45 SAVES ORIGINAL UC/LC STATUS 

was the STAR, but I think that 39 ;-- CBH/ASCII STUFF 

the 80 l 0 is id en tical. The STAR 41 10 12 RVS $12 RVS USED IN PLACE OF CTRL KEY 

41 II 92 OFF = $92488 has a ll the features a mode m 
42 01 00 CR = $00shou ld have . It has both originate 43

and answer modes and a half/ fu ll 44 NOTE: ASSEMBLER QUIRK: 

duplex switch. T here is also a tes t 45 > RETURNS LOU BYTE OF ARGUMENT 

(a na log echo) mode. In add ition , 46 < RETURNS HIGH BYTE 


47
the re are LEDs to ind ica te carrier 
48 	 •= U401detect, xm it, recv , a nd tes t. 49 1401 01 0B 14 BYT $00,$0B,$14 BASIC LINE 1 SYS1837 

You must select a term ina l 51 1413 11 II 9E BYT 11,18,S9E, ' 1137 ' ,01 

program that is compatibl with 51 1416 31 31 33 

the hardware. The PET doe not 52 i409 37 ii 

use tru ASC il , o the program 53 041B H H IYT H,01 


54must do som conversion if you 
55 1400 AD 4C EB LDA 59468 SAVE ORIGINAL MODE 

wa nt to send or receiv lower 56 14111 85 45 STA HODE 
case. Some I EEE to RS-232 inte r S7 1412 A9 IE LOA H14 SELECT LOUER CASE MODE 

face dev ices do this conversion 58 8414 BD 4C EB STA 59468 POKE 59468,14 


59 9417 A9 95 LDA H05 SET UP TO OPEN A FILE
for you . T P-488 will probabl 
61 1419 85 D2 STA $02 FILEN0=5 not work with that t pe or 61 t41B 85 D4 STA SD4 DEVICE= 5 IHODEH l 

i11 tcrfa ·c. 62 141D A9 H LDA H01 
It is possib le to commu nica te 63 841 F 85 D1 STA 	 tD1 NO FILE HAHE 

with an IEEE mode m in B S IC, 64 1421 85 D3 	 STA $03 SECONDARY ADDR 

STA $9E CLEAR KYBD BUFFER COUNT
bu t if you t. ry to write a te rm in al 65 1423 85 9E 

66 142S 28 61 BS JSR RESET SET BUFFER POINTE Rprogram , yo u wi ll most lik el y b 
67 1428 91 11 STA CBPT l, Y INSERT INITillL EOF

d isappoinLed with the resu lts. 68 i42A AD ES FF LOA SFFE5 TEST FOR 3.8 OR 4.0 ROH 

T h implest BAS IC "dumb ' 69 94 20 29 84 AND llS4 

term ina l program will be hard 79 B42F BS 44 STA VER 0=3.0 4=4.1 
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On The 
Built-in 
DisplayBC x25 

PET /CBM™2000/3000/4000 Series 

$275.00* 

Select either .. . ... BO x 25 or 40 x 25 ...... display forrnat 

From the keyboard or program 

Features the sarne rnemory rnap and subroutines frorn the Basic ROMs (specify 
which version of Basic when ordering]*•, for standard programming. You also 
gain the use of 1023 extra rnemory locations in the 40 column mode, or 47 
extra locations in the 80 column mode. (These locations are available only to 
machine language programs, or peek & poke frorn Basic] . 

Displays the full, original character set, including graphics characters in either 
mode. 

All utility software, firmware, like Toolk it™, Dos Support [Wedge], Extra-man, etc.. 
is compat ible in both rnodes of operation. 

The complete enhancement consists of: 1 dual 24-pin socket [one socket for the 
40 colurnn screen editor, and one for the BO column screen editor], and a circuit 
board that replaces the existing screen RAM. Each c ircuit board is registered 
to the original owner. There is also an BO column reference ROM that plugs in 
one of the expansion sockets [specify the address when ordering]. An option 
board is available ($25.00) that allows the ROM to be used w ith any other 2K 
ROM, in any of the expansion sockets. 

Available from your loca l d ealer or: 
EXECOM CORP. 

1901 Polaris Ave. 
Racine, WI 53404 
Ph. 414-632-1 004 

• Plus appropria te installat ion charges. This requires some circuit modification. 
[available from the factory for $75.00 p lus shipping] 

* * If power-on message = ### COMMODORE BASIC ### you have 3.0 Basic . 

[Available only f or Basic 3.0 & Basic 4 .0 at the present]. 


PET™& CBM are trademarks of Commodore Business Machines. 

We w ill ship via Master Charge, VISA, C.0.0., or pre-paid. 


Toolkit™is a tradernark of Palo Alto IC's, Inc. 

Installation may void your Commodore 90 day warr. 


The E xecom™board is guaranteed for 1 y ear. 
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pressed to kee p u p with a steady 
stream of incom ing charact rs 
without losin g some. I t may have 

71 
72 
73 
74 

1431 Fl 16 
1433 21 63 FS 
1436 4C JC 14 
0439 20 24 FS INIT2 

8EQ 
JSR 
JHP 
JSR 

INIT2 
SF563 
QUERY 
tf524 

4.0 OPEN 

3.1 OPEN 

5,5,0 

to ignore the keyboa rd as long as 75 ' char acters are coming in , which 76 IHC A9 14 QUERY LDA ll:>PROllPT 
mean yo u a n't interrupt th e 
other syste m. BAS IC i · c rtai nl y 
no t fas t enough to d o the com
m unication a nd also sto re tex t in 

77 
78 
79 
Bl 
Bl 

143E Al 16 
0440 20 09 95 
1443 21 E4 FF 
1446 29 7F 
144B C9 41 

GE TANS 

LDY 
JSR 
JSR 
AND 
CMP 

ll<PRDMPT 
PRMSG PRINT PROMPT 
SFFE4 GET ONE CHAR 
llS7F ACCEPT UC OR 
l ' A' UAIT FOR AN 

LINE 

LC 

me mory. B2 144A 99 F7 BCC GETANS - ALPHA CHAR 
On the o th e r ha nd , a machi n 

languag progra m can be mad e 
as elaborate as you like. T he 
biggest proble m with a mach ine 

BJ 
84 
BS 
B6 
B7 

S44C A2 16 
844E DD 15 16 
1451 Fl 17 
1453 CA 
1454 CA 

CHECK 
LDX 
CHP 
8EO 
DEX 
DEX 

1106 
CMDS,X 
OKCHD 

2*< N.COMllANDS  ll 
CMOS EMBEDDED IN PROMPT 
FOUND A llATCH 
TO SLASH DELIMITE R 
TO NEXT CliD CHAR 

ST RING 

la nguage program is writing it. 8B 1455 11 F7 8PL CHECK TRY AGAIN 
PET I/O ro u tines a re very good , 
bu t no t ea y tu trace. STP-488 
d oes the equi vale nt of BAS IC fil e 
ha ndlin g com mands by ca lli ng 

B9 
91 
91 
92 
93 

1457 
145A 
145C 
ll45D 
145F 

4C 
A9 
4B 
A9 
4B 

43 
14 

38 

14 
OKCliD 

JHP 
LDA 
PHA 
LDA 
PHA 

GETANS UAIT 
ll <<OUERY-ll 

II ><OUERY-1 l 

FDR A VALID 
PUSH ADDR 
- FOR EASY 
- RTS TO 
- MONITOR 

REPLY 

the ap p ropria te rou tin es in ROM. 94 0460 DD 21 96 LDA PGMA+1,X PUSH ADDR OF 
T his tec h niqu was d e cribcd b) 95 1463 4B PHA - ROUTINE FOR 
Ray mo nd Diedrichs in the Apri l 
8 1 issue of COMPUTE!. 

STP-488 begi ns with th e 
fa miliar SYS I 037. If you are not 
u p o n this t ri ck the r e a re two 

96 
97 
98 
99 

1111 
111 

9464 ID 29 16 
1467 48 
9469 60 

1469 68 
046A 68 

' EXIT 

LDA 
PHA 
RTS 

PLA 
PLA 

P6HA,X - JUHP VIA RTS 

JUllP TO ROUTINE 

PULL RETURN ADDR 
- TO llONITOR 

thi ngs to know: Yo u may not. 112 146B AS 45 LDA MODE RETURN SCREEN TO 
chan ge the B SIC lin e, a nd you 
can not copy t he program without 
usin g t he (mac hi ne language) 
mo ni tor. Yo u ca n list it, bu t yo u 

113 
114 
115 
116 
117 

146D BD 4C 
1471 A9 15 
1472 A6 44 
1474 Fl 16 
1476 21 E2 

EB 

F2 

STA 
LOA 
LDX 
BEQ 
JSR 

59468 
1105 
VER 
EXIT3 
tF2E2 

- ORIGINAL 
CLOSE 5 

-4.tl CLOSE 

llODE 

won' t see m uch . llB 1479 4C cc FF JllP tFFCC RESTORE DEFAULT I/O 
T he program \\ as d signed 

to be as powerfu l a nd easy to use 
as possible witho ut becom in g too 
la rge to be k ed in ma nuall y. 1n 

119 
111 
111 
112 
113 

147C 
147F 

14B2 
14B4 

21 
4C 

A9 
At 

AE 
CC 

2A 
06 

F2 
FF 

EXIT3 

, 
ONLINE 

JSR 
JMP 

LDA 
LDY 

tF2AE 
SF FCC 

ll >"SG1 
l<MSGl 

3.t CLOSE 
RESTORE DEFAULT 

PRIHT ONLINE 

1/0 

orde r to ach i ve this goa l, some 114 14B6 21 19 15 JSR PR MSG 
frill s such as a help opti o n had to 
be o mitted . 

I have tested the p rogram o n 
a va ri ety of PETs. It wo r ks with 

115 
116 
117 
11B 
119 

14B9 A9 10 
1488 B5 40 
14BD 21 7C 
1490 Fiil 03 
1492 21 49 

es 

15 

MIN 

LDA 
STA 
JSR 
BEU 
JSR 

1110 
CTRL 
RECV 
Illl<EY 
STORE 

RESET CTRL FLAG 
RECIEVE AND ECHO 
UHEN NOTHING 
CHAR TO BUFFER 

U pg rade and 4 .0 ROM , with 121 1495 21 13 15 INKEY JSR TSTOf' CHANCE TO EX IT 
gra phic and bu ·iness keyboards, 
in 40 a nd 80 column mac hi ne·. 
The fu nctio n o f the shi ft ke 
va ries sli ghtly d e pe ndi ng on th 
type of keyboard u ed. 

121 
122 
123 
124 
125 
126 

1498 21 C6 
1498 ft Ft 
149D 21 BB 
14AI 4C BD 

14A3 A9 ID 

15 

15 
14 

, 
FORURD 

JSR 
BEO 
JSR 
JHP 

LDA 

KYBD 
HAIN 
XHIT 
HAIN 

llCR 

TRY THE KEYBOARD 
UHEN NOTHING 
SEND IT OUT 
LOOP 

NO MSG NECESSARY 

Program Features 127 
12B 

04A5 2f D2 
14AB A2 13 

FF 
PAGE 

JSR 
LDX 

SFFD2 
119 

PRINT CR 
21 LINES PER ' PAGE' 

I. STP-488 Load s a nd run s like 129 14AA 86 42 STX LCllT SET THE COUNTER 
BAS IC. 131 14AC A2 27 LOOP1 LDX H27 SET CHAR COUNTER 
2. It works \\"i th Upgrade a nd 
ROMS. 
3. Mon itor style ope ratio n . 

.0 131 
132 
133 
134 

14AE B6 
1481 21 
1483 21 
1486 fl 

41 
24 
4F 
39 

15 
15 

LOOP 
STX 
JSR 
JSR 
BEO 

CCNT 
TSTOP2 
FETCH 
EOFMSG 

- FOR LON6 LINES 
STOP KEY TEST 
RETRIEVE NEXT CHAR 
END OF TEXT 

4. U ppe r/lower case se nt a nd 135 0418 20 6C 15 JSR PRINT DISPLAY IT 
rece ived. 136 1488 C9 ID CMP ICR END OF LINE ? 
5. CA PS LOC K (mod ified). 
6. CTRL cha racte rs ma y b sc n l. 
7. Au tomatic storage of rece ived 

137 
13B 
139 
141 

14BD Fl 
148F C6 
14C1 11 
14C3 C6 

84 
41 
ED 
42 EOL 

BED 
DEC 
BPL 
DEC 

EOL 
CCNT 
LOOP 
LCNT 

YES 
COUNT CHARACTER 
NOT END OF LI llE 
COUNT THE LINE 

tex t. 141 14C5 11 ES BPL LOOPI UHEN NOT END OF PAGE 



1 drive, double density ( 143K) ...... ......... $595.00 
1 drive, quad density (286K) ........... ...... . $795.00 
1 drive, IBM 3740 business (295K) ... $1,295.00 

NEW LOW COST FLOPPY DISK FOR PET*! 


C'e~ PET .,..,...,. ,.., 
o"Jaa1-... c•:aputcr 

( C§~IJ:JISK 11 ] 

WHY PEDISK? 

FAST - The Pedisk system loads directly to main memory from th e disk 

and loads - saves information at least 3 t imes faster than any other disk 

available. 


SIMPLE - A simple command syntax makes i ts BASIC commands easy to 

use. At the same t ime, its sophistica ted indexed, sequential, or relat ive file 

handling ma kes i t powerfu l . 


RELIABLE - The ultra-simple circuit design with its LSI disk contro ller 

ch ip provides maximum t imi ng margins for error free operation. 


2 drives, double density (286K) ............... $945.00 
2 drives, quad density (572K) ............ $1,195.00 
2 drives, I BM 3740 business (590K) ...$1,895.00 

Introducing PEDISK II, a low cost high performance floppy d isk system 
consist ing of: 1) PED/SK II controller, 2) flat disk cable, 3) Disk Drive 
Assembly, and 4) PDOS II software . The PED/SK II is a full function 
peripheral that provides high speed program storage and a sophisticated 
file handling package . 

The small PED/SK II controller board mounts inside any 2000, 4000, or 
8000 series machine. Standard systems are available with one or two disk 
drives. An optional third drive can also be added. The PED/SK II System 
can be operated simultaneously with any Commodore disk system for data 
exchange purposes. 

The PDOS II software l inks BASIC by adding a new repertoire of disk 
commands. !OPEN, ICLOSE, !INPUT, and !PRINT provide th e basis of 
the powerful file handling package. ILOAD, ISAVE and IRUN allow 
complete disk contro l. PDOS 11 also offers a full DOS -mode of operation 
for all disk diagnostic an d utility functions . Diskette format, backup, 
diagnostic, and reorganization capabili t ies are provided. 

NEW SPACEMAKER II switch between one of FOUR ROMS 

514" system 
514" system 
8" system 

•~1+!i119"'" 

PEDISK II CONTROLLER BOARD 

SPACEMAKER II is the new ROM switch from Microtech. It allows eit her 
manual or software controlled switching of up to four ROMs in a single 
ROM expansion socket. The switching is accomplished with a side-mounted 
slide switch or via ROMDRIV ER , an accessory board which allows soft
ware controlled switching and key board controll ed switching. ROM 1/0 is 
a special software package available on d isk to implement full keyboard 
control of the ROMs . In addition, it adjusts for memory d iffe rences found 
in various utility ROMs . 

SPACEMAKER 11 .............................. ... ... .. .. ...................... . $39.00 

ROMDRIVER .... ... .... ..... .. ........... .. ...... .... ........ ....... .. .... ...... .. . . $39.00 

ROM 1/0 Commodore or Pedi sk .... .. ...... .. .............. .......... . $ 9.95 


SEE YOUR LOCAL DEALER FOR ALL cgrs MICROTECH PRODUCTS 

(MICROTECH) P.O. BOX 102, LANGHORNE, PA. 19047 (215)757-0284 
•PET IS A TRADEMARK OF COMMODO RE 

http:1,895.00
http:1,195.00
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8. Allows reation of discrete 
files. 
9. Ea y rev iew of fil s with page 
control. 

In general, the program 
opera te as fo llows: A prompt 
line "o/r/f/x/?' is displayed and 
you make your selection by 
touching the proper key. You 
may use upper or lower ca e 
com mands. Ther will not be a 
nashing cursor at this point. The 
options are Online, Rew ind, 
Forwa rd , and Exit. The STOP 
key get you out of the on line and 
forward modes and returns you 
to the prompt line . Exit takes you 
back to the PET READY mode, 
so there are really only three 
program functions. 

In the onl ine mode, a flashing 
cursor will appear. All characte rs 
received (including the echoes of 
those sent) will be stored in a 
buffer. T his buffer is circu lar, 
and ext nds from addr s $0700 
to the upper limi t of memory. 
During program initia lization an 
EOF (e nd-of-file) mark is put into 
the first buffe r location. When 
the TOP key is u d to go off1ine, 
anothe r EOF is inse rted and its 
addre s is printed for re fe rence. 

The Rewind fun ction moves 
the buffer pointe r backwards to 
the prev ious EOF and aga in 
prints the add res . 

The Forwa rd fun ctio n r 
prints the stored in formation 
from the current location up to 
the nex t EOF. Forwa rd wi ll p1·int 
twent screen lines and paus 
until o u hit any ke ' ·The STOP 
key can be used to get back to the 
prompt mode. It wi ll not insert an 
EOF wh n used in Forward , but 
wi ll leave the point rat the cu1Tent 
location. 

T he re is no fast fo rwa rd 
function tha t wi ll jump yo u to th 
next EOF without 1 rinting, but if' 
you know the acldr ·ss of' the E.OF 
you wa nt to reach , ·nu can get 
there quickl y with one o r more 
rewind commands . 

File Control 
C:oing in and o ut of' th e ot~lin e 
mode does not h1·ea k 1he lme. 
\'o u sLOp sending and rcceiYing. 

142 14C7 21 E4 FF 
143 14CA F" FB 
144 14CC DI DA 
145 
146 14CE A9 34 
147 14DI Al 16 
148 14D2 20 "9 05 
149 14D5 A2 H 
151 14D7 Al 16 
151 14D9 C6 11 
152 14DB A5 11 
153 14DD C9 FF 
154 "4JF H IC 
155 14E1 C6 12 
156 14E3 C4 12 
157 14E5 DI 16 
158 14E7 A5 35 
159 14E9 85 12 
161 04EB Co 12 
161 14EDA111 
162 14EF DI EB 
163 14F1 A9 JE 
164 14FJ Al 16 
165 14F5 21 19 15 
166 14F8 A5 12 
167 14FA 21 33 15 
168 "4FD AS 11 
169 14FF 21 33 15 
170 "512 A9 44 
171 1514 Al 86 
172 1516 4C 19 15 
173 
174 0519 Ao 44 
175 1518 Fl 13 
176 151D 4C ID BB 
177 1511 4C IC CA 
178 
179 "513 Ao 9B 
181 1515 El EF 
181 1517 DI 19 
182 1519 A9 II 
183 1518 21 49 15 
184 151E 20 fl 14 
185 1521 4C 2A 15 
186 0524 A2 EF 
187 1526 E4 9B 
188 0528 H 18 
189 152A A9 H 
191 152C 85 9E 
191 152E E6 A7 
192 1531 68 
193 1531 68 
19-4 1532 61 
195 
196 0533 48 
197 1534 4A 
198 1535 4A 
199 1536 4A 
2H 1537 4A 
211 1538 21 JE 15 
212 1531 68 
213 153C 29 IF 
214 l53E 19 31 
215 1541 C9 3A 
216 1542 90 12 
217 1544 69 86 
218 1546 4C D2 FF 
219 
211 1549 21 55 05 
211 154C 91 11 
212 154£ 61 

KUA IT 

, 
REUIND 

REU2 

REU3 

EOFKSG 

, 
PRl1SG 

PRl13 
, 
TS TOP 

TSTOP2 

STIP3 

STOP4 
, 
UROB 

HEX ASC 

HEXASC2 
I 

STORE 

JSR 
BEQ 
BNE 

LDA 
LDY 
JSR 
LDX 
LDY 
DEC 
LDA 
C"P 
BNE 
DEC 
CPY 
BNE 
LDA 
STA 
DEC 
LDA 
INE 
LDA 
LDY 
JSR 
LDA 
JSR 
LDA 
JSR 
LDA 
LDY 
J11P 

LDX 
BEQ 
Jl1P 
Jl1P 

LDX 
CPX 
BNE 
LDA 
JSR 
JSR 
JHP 
LDX 
CPX 
JNE 
LDA 
STA 
INC 
PLA 
PLA 
RTS 

PHA 
LSRA 
LSRA 
LSRA 
LSRA 
JSR 
PLA 
AND 
ORA 
CKP 
BCC 
ADC 
JKP 

JSR 
STA 
RTS 

$FFE-4 UAIT FDR A KEY 
KUAIT - IEFORE DOING 
PAGE - NEXT PAGE 

1>11562 PRINT REUIND 
l<MSG2 
PRHS6 
ISS FOR INDEXED INDIRECT 
l<TOP HIGH PAGE OF THIS P611 
BPT BECREKENT POINTER LO 
IPT TEST FOR PAGE CHANGE 
UFF 
REU3 OK, NO PAGE CHANGE 
BPT+l DECREMENT PAGE 
8PT+1 LOUER THAN LIHIT ? 
REU3 NO, NO URAP 
$35 HIHE11 PAGE 
BPT+1 
BPT+l PTR= Hil1El1-1 
<JPT,Xl LOOK FOR EOF 
REU2 NO, KEEP TRYING 
l>llSG5 PRINT EOF 
ll<llSGS 
PRKSG 
BPT+l PRINT EDF ADDR 
UROB 
BPT 
UROB 
ll>HS65B PRINT OFF,CRLF, 
11<11S6SB 
PRl1S6 

VER 
PRl13 
SBB1D 4.i PRINT STRING 
$CA1C 3.i 

S9B FROl1 ONLINE 
lt$EF 9B IS STOP/RVS FLAG 
STOP4 UHEN NOT STOP 
IH INSERT EOF 
STORE - THEN PRINT 
EOFllS& - EDF ADDR 
STOP3 
lltEF FROH REPLAY 
$9B 
STOP4 
IH 
$9E CLEAR KYBD BUFFER 
M7 DISABLE CURSOR FLASH 

RETURN TO llONITOR 

CONVERT HEX TO ASCII 
SHIFT HIGH 
- NY8BLE TO 
- LOU END 

HEXASC - THEN CONVERT AND PRINT 
- ONE HEX DIGIT 

lteF DO THE LOU NYIBLE 
N$3S ADD THE ASCII IITS 
NS3A GREATER THAN 9 ? 
HEXASC2 NO 
11$86 YES, ADD 7 & UC 
tfFD2 PRINT ONE HEX DIGIT 

PTRUP PUT CHAR INTO 
<BPTl,Y BUFFER 
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PIE-C 


PET/CBM * IEEE-488 

TO PARALLEL PRINTERS 


By LemData Products 


P.l.E.-C MEANS-Professional design, lndispensible features, Excellent quality and Cost effectiveness. You 
can 't buy a better parallel interface for your PET/CBM. 

Our P.l.E.-C will interface your PET/CBM through the IEEE-488 bus to .. ... . 

the NEC Spinwriter , the C. ltoh Starwriter, printers by Centronics, Epson, Anadex , Escon Products, the 
Paper Tigers by IDS, the Ml PLOT by Watanabe, the DIP printers, the AJ-841, the OKI DATA printers, plus 
ALL OTHER parallel ASCII printers. 

Assembled with custom case , CBM-TO-ASCll code converter and appropriate cable , the P.I.E.-C is only 
$119.95 ( + $5 S&H). Md . Res . + 5% tax. Specify printer and CBM models. 

LemData Products, P.O. Box 1080, Columbia, Md. 21044 Phone (301) 730-3257 
*PET/CBM are trademarks of Commodore Business Machines 

EPROM PROGRAMMER 
.i. No fuss just plug 

in an do your own 
EPROMS. 

PROGRAM 
COPY 
VERIFY 

Program you own single 5V supply 
EPROMS like 2716, 2532 . Plugs 
directly into PET/ CBM. Nothing else 
to buy completely assembled and 
tested including software. $195.00 

ALSO EPROMS 2716 $12.50 Each 

2532 - $28.00 Each 

SHIPPING - ADD $5.00 
MRJ 
7951 No. 4 Road , Richmond , B.C. 

Canada, V6Y 2T4 

Telephone (604) 273-3651 

SELEC T · A · ROM 

SELECT - A - ROM 
For the Commodore PETICBM 

With one rotary switch select 1 to 6 separate 
ROMS or EPROMS, without damaging your 
computer board or rom pins. Now you can 
use 
Wordpro, Toolkit, Visicale, Eproms 
as 2716 's or 2532's etc. 

Assembled $80.00 
Kit $45.00 

ROM SWITCH 
A switch between old basic 2.0 and new 4.0 
basic ROMS . Now you can utilize your 
computer with new and old software. 

$125.00 

VISA ORDERS - PHONE 
(604) 273-3651 - JOHN (604) 273-3416 - JOHN 

(604) 325-1122 - STAN 
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but thi · is tran ·parent to the 
re mot svs te m . Be ·au -c of th i.- . 
and th fact tha t the TOP k y 

inserts an EOF , it is possible L~ 
i o late particular section s ortexl 

213 
214 
215 
216 
217 
218 

154F 21 
1552 Bl 
0554 60 

1555 E6 

55 05 
11 

11 

, 
FETCH 

, 
PTRUP 

JSR 
LDA 
RTS 

INC 

PTRUP 
<IPTJ,Y 

BPT 

FETCH NEXT CHAR 
- FROM BUFFER 

INCREMENT PTR 
for use later. 219 1557 Dll 10 BNE RET2 UHEN MO PASE CHANGE 

Fo r exa m pl , suppose yo u 
wa nt lO send Lh co rn man e! ·'T\ ' PE 
GOOD. EW " and isolate th e 

221 
221 
222 
223 

1559 E6 
155B A4 
t55D C4 
155F DI 

12 
12 
35 
18 

INC 
LDY 
CPY 
BNE 

BPT+I 
BPT+1 
$35 
RET2 

!NCR PASE 
TEST PAGE VS 
- HUEM (HlGHl 
NO URAP 

return ed lil c . T ipe th co rn111 a ncl, 224 1561 Al 17 RESET LDY l<TOP+l RESET BUFFER PTR TO 
b ut do nots ·ml th · RET R 225 1563 84 12 STY 8PT+1 - START OF BUFFER 
t ha t e nd · il. xt , hit ''!'O P to 
in se rt a n EOF and give yo u the 
prompt line. Yo u ·ou lcl now 

226 
227 
228 
229 

0565 A0 00 
1567 84 11 
1569 Al U 
11568 61 

RET2 

LDY 
STY 
LDY 
RTS 

*"'8PT 

'"" 
- UHICH BEGINS ON PA GE 
- FOLLOUING THIS PGM 
FOR STORE &FETCH 

re wind if d es ired , b ut it is not 2311 , 
necessa r )' · lex t , go o nlin ';1gai n 
a nd e nd th RET R ~ . W he n 
th e e nti re fil has been recciv ' cl 
a nd th e other sy · t m has s nt irs 
read y prompt , hi t STO P and 

231 
232 
233 
234 
235 
236 

156C 48 
156D A9 
t56F A4 
1571 91 
1573 68 
1574 21 

21 
C6 
C4 

D2 FF 

PRINT PHA 
LDA 
LDY 
STA 
PLA 
JSR 

14$20 
tC6 
<tC4J,Y 

SFFD2 

BEFORE PRINTING, ERASE 
- FLASHING CURSOR 
CURSOR COLU"N 

C4 IS ADDR OF LINE START 
RESTORE ORIGINAL CHAR 
PRINT IT 

immediate! · go o nlin c ;1ga in . 237 1577 A2 H LDX Nl0 RESET THE 
Your fi le is now bra ·k •t ·cl b 238 1579 86 CD STX tCD - QUOTE FLAG 
EOF mar k · a nd ·a n be rewou nd 
a nd rep layed at ,,·ill. 

Iso lated fi les ca n be sa ,-cd 011 

239 
241 
241 
242 

157B 61 

1157C A2 05 
, 
RECV 

RTS 

LDX 105 INPUT FROll FILE 5 
tape by usin g Ll1 · monitor. T hi s 243 1157E 21 C6 FF JSR tFFC6 DEVICE = MODE" 
prog ra111 , or a s imi lar one, \\'ill he 
needed to read th m . 

244 
245 
246 

11581 21 
1584 A6 
1586 DI 

E4 
96 
2F 

FF JSR 
LDX 
8NE 

tfFE4 
t96 
NULL 

GETll5 
TEST ST 
MOT OK 

(STllTUSl 

The Keyboard 247 1588 29 7F AND N$7F MASK PARITY BIT 
T he prog ram will pu t )'Our PET 
inLo th e lowe1· case mod e . 011 ex it , 
th e orig inal mod · wi ll be 

248 
249 
251 
251 

158A C9 
158C Fl 
158E C9 
1591 91 

iD 
IE 
21 
25 

CHP 
BEQ 
CHP 
8CC 

llCR 
ECHO 
U20 
NULL 

CR IS THE ONLY 
- SPECIAL CHARACTER 
- ACCEPTED. REJECT 
- CONTROL CHARS 

res tored . 252 11592 C9 7F CKP !U7F REJECT DEL 
T he l'un Lion o l'th c s hift kc s 253 1594 Bl 21 BCS NULL IF SENT, NO ECHO 

will be m od ifi ed. Th e will fun c
tion m ore like th e C \P · LOCK 
key found on so rn e term inal s. O n 

254 
255 
256 
257 

1596 C9 61 
1598 91 18 
159A 29 DF 
159C C9 58 

CKP 
8CC 
AND 
CHP 

NS60 
UCIN 
UDF 
l ' Z'+1 

IS IT LOUERCASE ? 
HO, GOTO UC CONVERS ION 
MASK ASCII LC Ill 
LEFT BRACKET 

g ra phic key board -, Lh y will affect 258 1159E Bl IA BCS ORB7 SHIFT HIGH SPECIAL 
o nl y th e a lph a c.: haracte rs a nd the 
" hi g h spec.: ia ls" (I f't b rac k t. bac.: k
slas h , rig Ill brac.:kc t, up arrow , 
a nd le l't a r row). T h ese last charac
te rs, whe n shifted , re prese nt 

259 
261 
261 
262 
263 
264 

15AI 91 IA 
15A2 C9 41 
llSA4 91 116 
15A6 C9 SB 
15A8 Bl 12 
115AA 19 81 

UCIN 

ORB7 

8CC 
CKP 
BCC 
CllP 
BCS 
ORA 

ECHO 
!VA ·' 
ECHO 
ll'Z·' +1 
ECHO 
1$81 

LC BECOMES SHIFTED 
IS IT LESS THAN ' A' 
YES, HO CHANGE 

YES, DON'T SHIFT IT 
UC ALPHA IECOMES SHIFTED 

res pecti,·e ly those ·harac te 1· 265 15AC 21 6C 15 ECHO JSR PRillT DISPLAY IMCOKIN6 CHAR 
hav in g SC I I codes 7 B th ro u g h 
7 F. Beca use th e PET d oc. no t 
h ave ~1 mbul. co rrespo ndin g to 
th ese rndes , th )' 11·ill be di ·played 

266 
267 
268 
269 
271 

15AF 48 
1581 21 CC FF 
1583 68 
1584 119 "" 
1586 61 

FIX PHA 
JSR 
PLA 
ORA 
RTS 

tFFCC 

100 

RESTORE DEFAULT I/O 

TO SET FLAGS 
RETURN CHAR IN <Al 

as PET grap hics. I I' a shift d left 271 15B7 A9 II NULL LDA 1101 FOR TESTS 
a rTo \\· (A C I I dc l) is sent. th e 
ec ho will be ignored. 

W ith a bu . in css ke ·board. 
th e acti o n or th e s hift k \'S is 

272 
273 
274 
275 
276 

1589 Fl 

ISBB A2 
15BD 21 
15CI 21 

F4 

05 
C9 
D2 

FF 
FF 

' XMIT 

BEQ 

LDX 
JSR 
JSR 

FIX 

105 
$FFC9 
SFFD2 

FILENO . 
SET OUTPUT 
PRINTl5 

DEV =llODEM 

s li g htl y clifferc m. Fork .)' · ,,·ith 277 15C3 4C CC FF Ji'1P SFFCC RESTORE 1/0 AND RTS 
o ne sr m bol. th e auio n \\'ill be as 278 ' cl csc.: ribcd abo\'c. Fo r k ys ,,·ith 
two sv mbo ls. shil't will b h<lve 
no rm a ll y. 

279 
281 
281 
282 

15C6 
15CB 
15CB 
15CD 

46 A7 
21 E4 
Fl 3E 
as 43 

FF 
KYBD LSR 

JSR 
BEQ 
STA 

U7 
SFFE4 
RETRN2 
ASAVE 

ENABLE CURSOR FOR GET 
FROll KYBD BUFFER 
NOTHING THERE 
RAU CHARACTER 
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Standard Features: 
• 	 Full power to PET/ CBM for a minimum of 

15 minutes 
• 	 In sta ll s within PET/ CBM cabinet 
• 	 No wir in g changes necessary 
• 	 Batteries recharged from PET/ CBM inte

gral power supply 

Specifications: 
• 	 Physica l 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 and 4000 ser

ies computer 
• 	 Commodore PET/ CBM 8000 series com

puter (screen size wi ll not be normal on 
battery back-up) 

• 	 Commodore C2N Cassette Drive 

BATIERY 
BACKUP 
SYSTE~ 

FOR COMMODORE PET/CBM COMPUTERS 

Never again lose va luable data because of 
power shortages or line surges . BackPack sup
p li es a minimum of 15 minutes reserve power to 
32K of memory, the video screen a nd tape 
drive . BackPack fits inside the PET/ CBM 
cabinet and can be install ed easi ly by even the 
novice use r. BackPack is recharged during nor
mal operation and has an integ ra l on-off switch. 

BackPack comes fully assemb led and tested . 
Instructions 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 	 Technical Des ign and Development 
Apex, North Carolina 27502 Compute!"" System Technology 

Phone: (919)362-4200 or (919)362-5671 
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Control Characters 
C o n tro l (CTRL) ch ·tracte rs ca n I · 
se n t, b u t will be ig no red wh e n 
th e · a r received . CTRL ch a rac
te rs e r v no p urpose o n the PET 
sys tem ~ x c pt LO m a ke 1hc cu 1·so r 
d o fu n n y th ings. T he o n l)' exce p 
t io n is a rri age r e LUrn. Li ne feed 
(CTR LJ ) m ay be sent. IL is not 
need ed fo r RT pri n tin g . 

To send a CT RL ch a ra L r , 
fi r st k y RVS (s hi fted o r un
shi fted) . It will pri n t o n the SCl'e n 
as an in verse check ma rk bu t will 
no t bes nt. The ne xt key, ho ,,·_ 
ever , will b e nt as the CTRL 
eq ui va le n t. Th is is much s imple r 
th an it . o un d s. T o se nd CT R L C, 
ke y R VS fo llowed b C. O nce 
RV h a bee n keyed , it a nn o t b 
ca nce ll ed . I f yo u hit it accide n ta ll )1

, 

fo llow it wit h a n @. T hi s will ·e nd 
a null (00). 

Echoes 
Some h o t compu te rs, upo n re
ceiving a ch a rac t r , immed ia te lr 
se nd it back to th e te rmina l. A 
syste m t ha t does thi i ca ll ed a 
" full d u p lex" ste m . T hose th at 
do not ec ho each cha 1·acte r are 
ca lle d " ha lf d u p le x '' yst m s. 

H a rd wa re te r m ina ls no r m a l! )' 
have a ha lf/ full du p lex switch . 
W he n this -witch is se t lo th e h a lf 
d u p le x mod e th e te rmi na l itse lf' 
,,·ill e ho ca ·h cha ract r k )'eel 
bac k LO its p rin te r o r C RT . T e r
min a l p rogra m: ofte n ha ve a 
progra m o p t io n to simu late th e 
fun ct io n o f the ha ! f/fu II wit h . 
T h is op ti on will ca use the prog ra m 
to p r in t ~a ch cha ract<.: r tha t it 
se nds o u l. 

Ma 11 y mode m s ha ve a sim ila r 
switch . Wh e n thi · sw itch is in the 
ha Ir cl LI pl ex posi 1io 11 . th mod em 
will clw ach cha rac l r f'ro m th e 
te rrni11 a l back Lo th te r m in a l. 

W he n yo u a re communi 
cat in g \\'it h a fu ll duplex sys te m 


' O ll 111l1 St se t a ll or yo ur S\\'itclH's 
to f'u ll duplex , o r ) 'OU ,,·ill rec ·i\' t: 
more 1ha 11 o ne ec ho fo r each 
keyt:d cha racte r. For a h a lf du plc.:x 
sys te m , o n e swi1 ·h 111 us t be se t to 

ha lf' d up lex . 
B ·ca use the I FEE 111ode 111 


h as such a s\\·itch , thi s p rog ra 111 

does n o t n eed on e . If' yo u a n.: 


283 15CF 29 7F AND IU 7F HASK CBH SHIFT BI T 

284 15D1 C9 12 CHP llRVS CTRL KEY ? 

285 15D3 DS 11 BNE KYID4 UHEN NOT 

286 15D5 85 41 STA CTRL SET CTRL FLAG =t1 2 
287 15D7 21 D2 FF JSR tFFD2 PRI NT RVS 

288 15DA A9 BA LDA !!SBA CHECK HARK 

289 f 5DC 21 D2 FF JSR • FFD2 

291 t 5DF A9 92 LDA llDFF TURN RVS OFF 

291 f5E1 21 D2 FF JSR tFFD2 - FDR ECHO 

292 15E4 DI 14 BNE NULL2 BRANCH ALUAYS 

293 15E6 A4 4f l<Y BD 4 LDY CTRL CTRL FLAG SET ? 

294 15E8 Cl 12 CPY llRVS 

295 15EA De IJ6 BNE TSTCR NO,

296 IJ5EC C6 41 DEC CTRL YES, UNSET IT 

297 115EE 29 IF AND H1F PREPARE CTRL CHAR 

298 15FI DI 19 INE RETRN2 AND SEND IT BACK 

299 15F2 C9 ID TSTCR CHP llCR 
3H 15F4 F9 15 BEQ RETRN2 
311 05F6 C9 20 CHP U20 LESS THAN SPACE !CURSOR CTRL> 
312 15F8 Bil 83 BCS TESTA NO, 
3113 85FA A9 H NULL2 LDA 1101 YES, IGNORE IT 
3114 15FC 61 RTS 
315 15FD C9 41 TESTA CHP ll ' A·' SPECIAL DR NUllERIC 
316 15FF 91 IA BCC RETRN2 YES, RETURN UNSHIFTED 
31J7 1611 A6 43 LDX AS AVE 

318 0603 30 09 BHI SHFTED FDR UC ALPHA AND HIGH SPEC. 

319 1615 C9 SB C"P 11"2 ' +1 LEFT BRACKET 

311 1617 Bf 12 BCS RETRN2 YES, DONT SHIFT HIGH SPECIALS 

311 1619 19 21 ORBS ORA 11$20 INSERT LC BIT FOR UNSHIFTED 

312 1618 19 .. RETRN2 ORA ... RETURN UITH CHAR IN !Al 

313 061D 60 RTS AND FLAGS SET 

314 161E C9 SB SHFTED CHP ll ' Z·' +1 IF HIGH SPECIAL, 

315 1611 Bl F7 BCS ORBS SEND SHIFTED 

316 1612 91 F7 BCC RETRN2 SEND UC ALPHA lHTHOUT SHIFT 

317 , 
318 1614 llD PROMPT IYT CR 
319 0615 4F 2F 52 CHDS IYT "D/R/F/X/1 ·' ,IS 
321 1618 2F 46 2F 
321 161B SB 2F 3F 
322 061 E 20 10 
323 , 
324 0620 81 14 PGHA WORD ONLINE- 1 
325 0622 CD 14 WORD REUIND- 1 
326 1624 A2 84 WORD FDRWRD- 1 
327 8626 68 14 WORD EXIT-1 
328 0628 46 16 WORD TDP-1 FOR A PATCH 
329 , 
331 162A 12 4F 4E llSG1 BYT RVS, ' ONLINE ' ,OFF,CR,St 
331 862D 4C 49 4E 
332 0630 45 92 SD 
333 0633 "" 
334 1634 12 52 45 MSG2 BYT RVS, ' REWIND',DFF, ' ',01 

335 1637 57 49 4E 

336 163A 44 92 21 

337 063D 01 

338 063E 12 45 4F HSGS BYT RVS,'EOF ' 100 

339 1641 46 21 .. 

340 0644 92 ID IS llSG5B BYT OFF ,CR,H 

341 , 

342 1647 EA TOP NOP COMPUTED PGH END ADDR 

343 1648 END 

TOTAL ASSEMBLER ERRORS = 
TOTAL UARNINGS ' " 
co nn cct i11 g to a r e rno1 c syste m l'o r 
th e first 1imc. a nd yo u a 1-c 1101 
Slit' ' \\' h a l l ve or S)'S l l' lll ii is, SC I 

th e lll o cl c 111 swi tch to h ill duple x. 
Ir eac h c haracLc r you send appea rs 
twice , flip 1h c m o d e m swit ch Lo 

h a lf' dup lex . 
T es t I he p ro gTa 111 t l10roug ltl y 

he f'or c: a11cmpti 11 g 10 go on li ne 
,,·i1 It a 11 v svst c 111. Thc 11. be fore 
usin g a .co ;11111 c rc ial 11c1wo r k, ge t 
som e ex pe ri e nce by c;dlin g a 
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C:BBS (C:o mpu1 c r Bul l Lin Bo;1rcl ·). l ·111 ). T he se 
!"rec sysL m s arc c t up h)' cl u bs (rn · by \·c ry spec ial 
indi vidua ls). C hec k \\'ith yo ur loca l co111pule r cl 11 b 
for d e tails. Yo u ma y ha\·e so muc h f"u11 that )'O U 

will for 'CL a bout th e comm e rc ial ne tw orks . 

For Hackers And Bit Twiddlers 
Be in g on e o l' )'O U tn )'S If", I ha\·e provided th e 111 eans 
Lo ad d another prog ram fun ctio n . The? in th e 
prompt ca n be c han ged to a n y ch a r ;-i c t r you \\·;-i nt. 
Th e sea rc h co unt byte a t 0-1...J.D ca n be in creased lo 

8. The add ress tabl e f"or th e ro utines conta in s a 
clu111111\· e ntry. \I\ Ital more do ·o u n eel ? Don\ 
f"orgc t to cha.ngc th e va lu e of TO P in th e Re wi ncl 
a nd Re ·e t rou tin es. 

STP-488 Smart Terminal Program 
If' you would li ke Lo ha \'l: 1h e program rn1 !ape 
send m e a blank 1ape, a s1a111pcd , se ll"-acldressecl 
mail e J". and .' 3 .00. Sorr)'- no di ·k. © 

Using yourcomputer 

in an interesting 


application? 

Write it up for COMPUTE! 


TU-65C Use NEC . Ccntronlcs, Xymcc, or o th er lndu s try 
s tandnnl parallel prln l crs. Work:. wl l h di s k, 01hc r 11:-:EE 
dcvlcc::s a1 1achcd ...... .. .. . . . ............ ..... . .. .t.129,95 

TU -6SCO A:. above, ror Ok 1dri 1n. .. . . . . . . ... .... ... ..... $1 29 .9 5 

Compu 1e r-1' r lnte r lnt c rr{t ces by 1:-: SCON 

SELECTRIC 1 o PET /CHM ~6L9 
St-:LECTRIC 10 Ap p le, TRS - 60; Parnllel $5.(.9 
Sf.LECTfflC 10 Ap!Jlc , TRS-80 : RS-232 Seriul $579 
MTST- 1/0 toPn.rallcl $l25 
Cnbles exlra, $20 to S90. ln s 1alla1icn $100 

SELECTRIC. Heavy Duly 15", reconditi o ned, .... 11h ESCON for 
Pt:T/CBM Sl l 95 TRS-80 Mod I .J $995 
APPLE SI 195 TRS-80 Mod el 2 SIOL5 
R~- 232 SIOL5 

VISA / M: , VA ''~Virginia Micro Systems Foc i ory out h 
s ale s A .se rviceH41 !"> Jtfl ~t.,,on Oa\'I"' H1gh1.1.•1J 
Miff I 2-8 . S. 9-J 

Wu o dbr idgt· . V 119 1nia 22 19 1 (7031 491- 6S02 

For th• Commodore PET/CBM PLUG IN MORE 

POWER! 
MACHINE LANGUAGE UTILITY-PAC 

Rom based firmware inc ludes 43 COMMANDS to 
ENHANCE use of your computer including D.O.S 
(W EDGE) ! , ASSEMBLER, DISASSEMBLER, HUNT MEMORY, 
QUIC K TRACE, COMPARE MEMORY, TRANSFER MEMORY, 
RELOCATOR, WALK CODE, INTEGRATE MEMORY (Hex 
Code and Ascii), VIDEO SCREE N DUMP (STANDARD OR 
ENHANCED), FILL MEMORY, FAST TY PE HEX ENTR Y, 
HEX TO DECIMAL & ASCII CONVERSIONS and VISE 
VERSA! Most functions to screen or printer.
Makes handling and understanding of machine 
code progr amm ing easier. Also included are 
these pro grams accessib l e from Basic. 
D.O.S.(WEDGE), LOW CASE LIST, SCREEN DUMPS 
(STA NDARD & ENHANCED) , RE-NEW, AUTO REPEAT, 
DISK APPE ND , REV.SCREEN, DISPLAY. AVAILABLE FOR 
3.0, 4.0 & 8032 COMPUTE RS IN LOCATIONS $A DDO or 
$9000 ; SPECI FY WHE N OR DERING. MA NUAL i nc lude d.
Does not lower user memory. A MUST for new or 
adv ance d pr ogram mers alike! We accept VISA & 
MASTERCAR D. 30 DAY MONEY BACK TRIAL! SEE REVIEW 
IN COMPUTE ! JUNE 1981 ISSUE! ORDER NOW! 
4K ROM f or 3.0 (AOO O) or (9000) $79.95 + $2 S&H 
4K ROM for 4 . 0 (AOOO) or (9 000 ) $79 .9 5 + $2 S&H 
4K ROM f or 8032 (ADDO) or (9000) $79.95 + $2 S&H 

DE ALE R I NQUI RIE S INVITE D! 

CONNECT PET /CHM TO l'RINTER: S1mµly p lug in the interface and 
use your PET/CHM computer wilh vopu l ar '"standard " prlntl'rs, 
or add video mont lor for second dl sp l ay . Al 1 in t c=:daces 
a ss emb l ed , tested, .,..arantccd. No so ftwa r e r equi r ed. 

Fro11tures f or Aug/Sep 81: 

CAl. L FOR CU RR<NT 
PR ICES ON CBM/PET 5 VI C 

EQU I PMENT ( IN STOCK ! ) 

Cu r !roor Magaz.1nc (on tape . 
spcci (y issues . Write 
for catalog) 10/SLl.95 

Mi c ro Sof tvare Sy s 1ems 
Oillboa rd fot 8032 S. 39 
Ul 1 l boart.I f or 2001 .to 29 

C4blc , PET - IEEE (I mrttcdSJ7 
Cable, PET - I EE E (2 ml'ter)Slf, 
Cable . IEF.E-11-~EE(2 1netcr)Sl7 
Modemt t erminnl so rtwnre.£ 27 9 
NEC Splnwr l t er 15530 $2695 
Xymcc t ypevr/pri n t er S 2499 
\ii'a1nnabc MIPLOT $11l9 

Uncrashcr for 2000/lOOO SI S 
•• NE W .-. f or 8032 S25 

El'SON PR INTERS 
MXBO S 09 
MX SOfT cal I 
MX 100 ca 11 

~ii'- }{c~ 
~ FRICTI ON Ff.ED ro r I 

r.ot80. CBM L022 
Conv c r i. 1 on Kt 1 S.69 

TU-PYE Connect your 
Vldl'o Monit o r to PET/CBM 
fo r second display. Ou r 
unique contac1 ex t ensions 
leave user por1 avad;;iblc 
f o r o ther .1cccssortes 
INOT r or 60J2l SJ9.95 

BASIC UTILITIES 3.0 or 4.0 

This 4K Rom contains 19 COMMANDS fo r Basic 
programming. INCLUDED are AUTO - RENUMBER 
DELETE - FIND APPEND (TAPE) - DUMP - HELP 
TRACE STEP OF F - D.O.S. - SCREEN DUMP 
ENHANCED SCREEN DU MP - RE-NEW - LOW CASE LIST 
AUTO REPEAT APPEND (DISK) REV.SCREEN 
DISPLAY THIS ROM IS LOCATED AT $9000. These 
programs do not lowe r user memory and will 
greatly enhance you r programming ability
th rough use of the aut omatic disk & printer 
routines! 30 DAY MONEYBAC K TRIAL, ORDER NOW! 
4K ROM . ... . ... ....... ........ .. .. $79.95 + $2 S&H 
2K ROM W/ FI RST 10 COMM AND S ON LY .. $39.95 + $2 S&H 

PLE ASE SPEC IF Y WHI CH ROM SET YOU HAVE. 

, ................~:::::::::::::::::::::::::::-1 


SE ND $1 FOR COMPETITIVECATA LOG ANO 
$5 OR $ 10 
OFF OF YOUR SOFTWARE 

2 1650 Maple Glen Drive 
Edwardsburg, MI 49112 

NE XT ORlJER! 

http:10/SLl.95
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two st rin gs toge th e r a nd . tore th· r s11IL. o 
problem. B11L with Lhre or more. trin gs to pu t 
t geth cr, PET must save a n interm ediate res ulL 
and that's where it gets into trouble. 

T he ime rmed iatc res ult is held in mem ry , o f 
course. BuL since it's no t permane nt , Lh e garb;:;ge 
co llccLion procedure pa s no auc nti o n to it. 1osl 
s trin gs a t'C moved. but noL th intermediate o n e. 
To m a ke the situatio n eve n more complex: the 
computer, ig norin g th e tempo rary tr in g lose · 
t rack of how much ·pace is re;:i. ll y ava ilable in whi ch 
LO Stage th co ncaLc nari o n . If' it had a ll Lh racL -, it 
wou ld d ecide that it didn 't have e n o twh ·pace for 
the job, and \\'Otild re port OUT OF MEMO RY 
imm ed ia te! " Instead, it tries Lh · job - eve n 
though th e r ' isn 't e nou g h m emory-and e nds up 
botching iL. 

What To Do About It 
T h re a re severa l easy wa ys o ut of this proble m . 

It's like! th a t Co mmodo re will m ake a co r
rect d ROM ava ilable in t he nea r future t) clea n 
up Lh problem permanentl y. In th e m anLimc; 
however, yo u can get arou nd the pote nti a l dangers 
with a liul e co lin g. 

One \\ a· is Lo m a k ' sure Lh aL 1o u ' ll neve r run 
th . processor Olli of me mory. Ir th e re 's <Ill )' cl o uht , 
)'O U Co uld S ] rink! a fe w me mory Lests of' ) ' O lli" OW ll 

into you r program. For example , a line like IF 
FRE(0),768 T H E PR I lT ··o 'T OF l\1Ef\10 R \'" 
: STOP wo uld g uarantee Lhat ou \\·ould ah,·a)'S 
ha\'e space for thr ej umbo- izecl str i11 gs in memo r · 
- o r wo uld s top if yo u didn ' t. 

A nothe r \\·ay is Lo avo id multi-wa y con cc1Lc na
tio ns . So lo ng a you join o nl y two st rin g tog Lher 
at a tim e, yo u ' ll b sa f"e. For exa mple. try cha 1w in o-
I
. 2 . 0 0
1ne I 0 111 th e Lest program a bove to: 7.. = Z$ + " X" 

: Z$ = Z ·· + '· + ... T he prob! m will go awa~'. © 

QUALITY SOFTWARE 
For The Commodore Pet 

DISK CATALOGER <16, 32Kl • ........ .. ............ $19.95 


DISK UTILITY PAC <t6, 3 2K) • ...................... 534.95 

Di sk co 1o l ogcr and di sk re s 1o re 

•Spe ci fy 3 .0, 4.0 (40 co l ) , 4 .0 (BO col) 

32K SIMULATED DIS K (fo, tape bo• od ' Y""'">) 512.95 
F ill 3 2 K w11 h bo:s.tc prog r am s 

0Budt 1n d.,ec 1ory will allow 11111n cd101c 

e xecuti on o f any pr og r am 

E n t ue li br a r y can be !)O ved 10 tape 

Send ro r So ft ware Co rolog , or or de r fr om: 

CompuSoll, Inc. 
P. O. BOX 997. TROY . Ml 48099 

4.0 Garbage 
Collection: 
A Small Bug 
Jim Butterfield 
Toront0, Canada 
One o r the nices t things a bo ut -1. 0 Basic is th a t 

ga rbage co llect ion problems a rc complete! e limi 

na l cl. Well. not quite ... 


T he fo ll win g problem is a ra re bug. numbe r 
of' things mu t co m LO eLh r wit hin yo ur· processor 
before it ha a cha n e or happen in r: 

- You mu Lbe al mo t completely o ut of memorr 
spa e . By Lhi -, I clon 'Lmean th at the processor ha 
gotte n.LO th e point where it need s lo do a ga rl ag · 
coll ecuon; rather, the processo r must ha ve verv 
litLl e space lefL eve n afLe r th e collecLio n. T he ' 
processo1· mu sL be o n Lh e edge of say in g OUT OF 
MEMOR\. 
- You must I c in th e process o r· on ·a t ·nati ng at 
leas t three str in gs. "Concatenat in g" is a good wc>1· I 
LO use when you \\·ant to i111 pr · yo ur friend 
(pronou nc it \\'ith emphas is o n Lh e cat). It means: 
joining togethe r . A three-way conca ten a tion might 
be cod ed as: f\1$ = A$ =B $ = C ' or PRI NTJ = 
" .. = 1$. T he = sig n does th e conca tena tio n ; it 
.ioins Lhe str in g · together. 

Seeing The Bug 
ow we know Lh rules , le t's in s pect th e b ug . 

Re m mbe r . it o nl y happens on 4.0 Ba ·i · machin es. 
so u. e rs with earl ier ROi\ ls won't be a bl e lo join in 
the fun. 

Try the fo ll owin g program: 

100 X =FRE(0)/5-10 

110 DIM A(X) 

120 Z$=Z$+"X"+" = " 

130 PRINT Z$ :GOTO 120 


T h e first two line guaramee that ,,.e \\'ill have 
very liule work in g memor 1, and that the program 
will very quickl y , top with an 0 T OF f\ 1EMOR \ 
message . T he calc ul a ti o n of' line I00 is a grcaL 
levell er: w h eL he r yo u have , 16 or 32 K, ·ou ' II run 
out or memory very promptly. 

T h , la. t two lines build a string which con1in11 
a ll y increases in -·iz . 7. · progrc si\'cly beconrcs: 
X = , lh C n X = X = , l hC n )\ = X =X = <1 II cl SO 0 11 . 

But as ou will see wh en you run the progra 111 , 
somethin g go es badl y am iss just before the OUT 
OF MF. !'v10RY ha ll . a ri ab lc 7.. sta rts to pick t1p 
complet e! ' wro n g va lu es. 

Why It Happens 
If th e computer was pe rforming a Lwo-way ·011

caLe na1ion (e .g. Z$ =Z$ + '· X"), it would joi n the 
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Skyles Electric Works 


Q 
Your students are gathering around the several PET computers in your 

• classroom. And they all are hungry for hands-on turns at the keyboards. 

Some students are just beginning to understand computers: others are 
so advanced they can help you clean up the programs at the end of the period. 
How do you set up a job queue, how do you keep the beginners from crashing a 
program, how do you let the advanced students have full access? And how do you 
preserve your sanity while all this is going on? 

A. With the Regent. 

Q. What is the Regent?
A The ultimate in classroom mu ltiple PET systems. A 

• surprisingly inexpensive. simple. effective way to have 
students at all levels of computer capability work and learn 
on a system with up to 15 PETs wh ile the instructor has 
complete control and receives individual progress reports. 

Up to 15 PETs. one dual disk drive and as many as five 
printers can interface with the Regent. and do all those good things we promised. It's designed to operate with 
BK. 16K. 32K PETICBM models and with the Commodore disk drives and new DOS. 

Five levels of user privilege, from the Systems Level. and to the disk and bus. Th is situation can . of course 
through Levels One and Two. Student: Levels One and be corrected partially by the Proctor. completely by the 
Two. Operator. From only the use of system commands Regent .) 
to complete control for the exclusive use of the 
instructor. The SUB-it prevents inadvertant disruption when one 

unit in a system is load ing and another is being used.
There·s complete system protection against the novice 
user crashing the program: the instructor has total The Proctor takes charge of the bus and resolves 
control over. and receives reports concerning. usage of multiple user confl icts . Each student can load down 
all PETS. from the same disk but cannot inadvertently load to or 

wipe out the disk . Good for computer aided instructionA complete set of explanations for all user commands 
and for library applications. offering hundreds ofis stored on the disk for instant access by all users. 
programs to beginning computer users.And a printout of the record of all usage of Regent is 

available at the instructor's command. A combination of hardware and software protects the 
disk from unexpected erasures and settles IEEE busThe Regent includes a systems disk with 1 00.000-plus 
usage conflicts. Only the instructor or a delegate can bytes for program storage. a ROM program module. 
send programs to the disk. Yet all the PETs in thetogether with a Proctor and a SUB-it . .. and complete 
system have access to all disk programs. Available forinstructor and student user manuals. 
all PETICBM models. SUB-it and PET intercontrol 
module and DLW (down-loading software) are included. Q. SUB-it? Proctor? What are they? 


A The SUB-it is a single ROM chip (on an interface Q. How expensive are these classroom 

• board in the case of the orig inal 2001-8 models) miracles? 

that allows up to 15 PETs to be connected to a 
0 

common disk via the standard PET-IEEE cables. The A We think the word is inexpensive. The Regent 
Commodore 2040. 2050 or 8050 dual disks and a • system is $250 for the first PET: S 1SO for each 
printer may be used. additional PET in the system. The SUB-it is S40. {Add 

an interface board at $22.50 if the PET is an or iginal(The SUB-it has no system software or hardware to 
2001 -8.) And t he Proctor is S95. supervise access to the IEEE bus. The system is thus 

unprotected from user-created problems. Any user There are cables available. too: 1 meter at 540 each: 
even a rank novice - has ful l access to all commands 2 meter. S60 each: 4 met er. 590 each . 

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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Using The 
Monitor On 
The Pet 
Eric Brandon 

upposedly, ever yone kn ows how to u the moni
tor in th e PET computer, right? A lot of peo ple 
seem confused to me, however and many author 
of articles seem to feel th ey have to expla in how to 
SAVE the ir prog ra ms u ing the mo nitor. how to 
ente r the ir programs using th e monitor, and so o n . 

The r a re ba icall y t\\O versio n of the monitor, 
one is for the Original ROM PET, and must be 
LOADed from ta pe. The monitors in th e upgrade 
ROM a nd BASIC 4.0 ROM a re ide ntical to the 
user, and can be ntered with an SYS 4 o r SYS 
I 024 from BASIC. Where there a re diffe rences in 
u age, I will point them out. 

One difference I sho uld po int out r ig ht here, 
however , is that , with the Original ROM monitor, 
it is difficult to program in BASI C and use the 
monitor at the ame time, ince BA IC program 
reside in th e same a rea of memory as the monitor. 
One way to overcome this problem is presented in 
COMPUTE! # 4 (" Relocate PET Monitor Imo t 
Anywhe r ' )and COMPUTE! # 5 (" fter th Moni
to r's Mov d"), both by Roy Busdiecke r. 

When you first enter th e monitor, what you 
see is a letter (e ithe r "B '01- "C ') , fo llowed by an 
as te risk. A "B" indi ates yo u hav nte red it via a 
machine languag BRK instru tio n ·uch as whe n 
you use SY 1024. A "C" indicat you have Called 
the moni tor directly. The only time you really need 
to Call the monitor is when you want to ente r it o n 
the BASIC 4.0 ROM witho ut canceling a CMD 
instruction. This is done with a SYS 54386. A fur
ther explanation of this can be fou nd in COMPUTE! 
# l l ("Wor king With BAS IC 4.0 ') b Jim Butte r
field . 

The next thing you see is a list of the 6502 's 
register . T his list can also be ca lled up by the "R' 
command, and looks like this: 

PC IRQ SR AC XR YR SP 
0401 E62E 32 04 5E 00 FE 

The hexadec imal numbe r a re in le ft to right 
orde1-: the Prog ram Coun te r , th Interrupt 
ReQuest vector, th e Sta tus Regi. t r , th e ACcumu
lator, the X Registe r, the Y Register , and the Stack 
Pointer. You can move the curso1· over any of these 
, a lues, and change the m to wha tever you wis~ ?Y 
. imply overstrikin g the Id numbe r .. Th Ongmal 
ROM monitor does not suppl y you with the value 
of the IRQ vector ; this can be fo und at $02 19 and 
$02 lA. 

One of the comma nds available to you a t thi · 
point is "M '. T hi comma nd allow you to see th e 
value of memory locations in hexadecimal for mat. 
For example , to view the bytes from $033A to 
. 0400, yo u wou ld type: 

M 033A 0400 

You can stop such a listing b hitting the TOP 
key. You may also use th e cursor to over trike the 
hex numbers with any values you wish. You mu t 
hit RET RN over each line however, to nter th e 
cha nges in to memory. 

Another command ava ilable is "G". 1 his means 
Go, and i used to execu te machine language pro
g rams. I f you'' i hed to execu te a program begin 
ning al $033A , for exam ple , yo u wou ld rype in: 

G 033A 

This is equi valent to SYS 826. If you e nte r ju t 
"G", you will execute instructions beginn ing where 
the Program Coun ter is pointing. 

T h " L ' command\\ ill LOAD bytes from tape 
o r disk. T he format is: 

L 'NAMEPROG",DN 

where D is the device number (0 1 for ta pe, 08 for 
d isk) in hex. F01- the origina l ROM , th e format is : 

L DN,NAMEPROG 
o te that no quotation marks a re necessary. 

An ad vantage of LOA Ding from the mon itor is 
that certa in poin ters ar e onserved. If, for insta nce , 

o u LOADed (from BASIC) a mac hine language 
program into th cond a sett buffer. a nd th n 
typed in a line of BASI C, yo ur mach in would 
ha ng up ince your va1·iable pointe r wou ld be 
belo w $0400 , the begi nning of yo ur BAS IC pro
g1-am! Using the mo ni tor. howeve r , you wou ld no t 
have a ny of th probl ms. lf ou must LOAD 
machin hng uage from BAS IC, t pe "N W: LR" 
after LOADing. 

The "S" command is used to SAVE memor y to 
tape or di k. The format i : 

S " NAMEPROG",DN,BADD,EADD 

where D is th e d ev ice numbe r , BADO is the 
beginning address in hex , a nd EADD is the ending 
address plus one in hex. For instance, to AVE a 
progra m called TEST that r esides from $033A to 
$03CO o nto dri ve 0 of th disk, you '~ould type in: 

S " O:TEST" ,08,033A,03C I 

The forma t for th e Origina l ROM monitor is 
different. To SA\ Ethe ame prog ram to tape you 
would type in : 

S Ol ,TEST,033A,03Cl 

As with LO AD, no quotati n mark a re nece 
sar y. 

Th las t command is " X'' which mea ns eXit. It 
ta kes )'O U O llt o f th e monitor and re lUrn . O U tO 

B SIC. r hi comma nd shou ld be ta ugh t to ve ry 
compute r scie n c stude nt, s in~e they s<?mehow 
m anage to end up in the momto r despite the fact 



COMMU· 

RICATI! 


McTerm 
Telecommunications 

For The Commodore 


· vour Commodore computer becomes a very 1ntelligen terminal. 
Operates with amodem over ordinary telephone lines 

· Let's you use the power and memory al dis tant mainframe 
computers . Write programs on your micro . run them on the big 
ones . 

· Access giant data oases al l ave· t e world . 

· rune into Mtcronet or the "Source" for up to the minute news. 
sports . weather. stoc mar et reports . electronic mail airline reser
va tions. games. etc . 

· Automatically record all or any part of your transmissions onto disc 
or printer. 

· save time and money when you store your data on disk and se nd it 
in batch . No more slow on-line data entry Transfers programs. 
seq uentia l data . or Word Pro files . 

· sends and receives on the PET much faster than anything else on 
the market ·· up to 1200 baud . 

' Customize McTerm to meet your needs : have a number of stores 
that need to communicate? Li nk them with McTerm 

· Auto dial/auto answer available as option. 

..... Only S195 complete ..... 

Features : 
· Baud selec tion from 75 to 1200 
' Full and half duplex. local echo 
' Supports odd . even. and mar parity 
' CRC . error checki ng for transfers between PETS 
' Works with 3.0 or 4.0 Basic. 1.0 or 2.0 DOS. 40 or 
80 col. computers. 2040. 4040. or 8050 disk dr ives 
· works with most RS-232 modems 

YES! SEND ME THE FOLLOWING: 
O Complete McTerm Communications package with pro

gram, ROM, cable and manual. I've enclosed Sl 95.00 
Basic Version? 114.0 O Dlher 


II other. whlclfkeyboard? 

O business o graphlcs 


O Send more lnlormatlon on McTerm. 

Name ___________ ______~ 

Address ________ _ ______ _ 

Phone~.___,_______~DISON 
1825 Monroe Street• COMPUTER 
Madison, WI 53711 


Dealer Inquiries Welcome (608)255-5552 


Every PET 

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. 
Wh en 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 . 

aturally, CURSOR programs are techni ca lly excellent. 
Each program that we purchase is extensively edited or re
written by a professional programmer. But imaginacion 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 th ey'll work on the three va rieties of 
Commodore ROM 's (Old, ew, and 4.0). New issues also 
work on the 80 column CBM. 

For only $4.95 you ca n buy a sample issue and judge for 
yourself. Or send $18 for a fou r-issue subscription. Each 
CURSOR comes to you as a C-30 cassette with five pro
grams and a graphic Front Cover, ready to LOAD and 
RUN on you r PET. 

Who knows ? After your PET meets CURSOR, things may 
never be the same! 

AUTHORIZID DISTRIBUTORS : 

THECODEGreil Brita.in J•p.iin 
AUDIOGENIC, ltd. SYSTL°"S FORMULATE CORP. 
P.O . Bo• 88 h1n·Mak1cho Bldg 1·8·17 WORKSReading, Bcrk~hire \'J~U . Chuo· l..u . Tok)o 103 

Holla.nd Amlulouia 
COPYTRONICS MICROCOMPUTER Box 550 
11l'l8Cmc~IC1 HOUSE, LTD. 
Van Suchte lenm Jal 46 l)J ~"8<'1ll S1rce1 Gol ta, CA 93116 
7413 XP D c,..cnh.'r h1ppcndJle, ydncy 805-683-1585 

' · W Au\tralia 2008 

http:Holla.nd
http:Brita.in
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LhaL Lhey do11 '1 kno\\' ho\\' Lo lc:t\'l' BA, IC. 
You ma · ha\'e also heard or ·omething ca ll ed 

an ext nd cl 111011i1or. This is a progTam that adds 
useful commands such as Di ·assemble , and Fill 
i\femory, lO the re ident munilor. Some of th e 
more popular ones arc Sup rrnon , Ex1 ramon. or ir 
you ha,·c th e 01·ig i11al RO I. 'cwmon . The)' ar 
qui Leu cr·ul , and hould be in \ 'Cl ")' PET owne r' · 
program library. © 

NEW PET/CBM SOFTWARE 
ASTROIDZ- Based on the popular .:irccide g rne and now ou c n 
pla 1t for hour~ at I1ome on our PET/CBM Save t e galaxy from thP 
1nvad1ng ASTROIDZ Four levels of pt,1y ,ind great graphics w1tl1 
moving ASTROIDZ CASS Bk S9 95 

MUNCHMAN-B,1sed on the Pac-Man ,1rcade game. Its you 
against the com urer munchers ZIP ctncJ ZAP (<111 you clear out the 
maze first or w11l 1h ge1you7Wa11 u11111you see the fantastic graph
ics on this game CASS Bk S9 95 

ALL OUR SOFTWARE RUNS IN SK 

OLD-NEW ROM 


WRITE FOR CATALOG 


******************************************** 
Cornpu t rMal. Box 1664E. Lake Hav,1su. A2. 86403 

3P : :il!oi.Wfe~rJl;uJ1 PET Products 
from 

OPTIMIZED DATA S¥STEMSl 

- SOFTWARE FOR ALL PET/CBMs

(Supplied on Cassette- Prices include Shipping) 


e WORD PROCESSOR (PS-0011 .... . ......... , . . ....... . $16.95 

Makes documents a snap 

e MAI LING LIST (PS-002 ) . .. ...........•.... . .... ... . $16.95 

Throw away your address book 

e SPACE EATER (PS-003) . . .. ... . . . .... . . .. . . ... . .....$9.95 
Gobbles spaces in BASIC programs 

e CATALOG (PS-0041 .. , . .. .. , . . ...•..•... . .• ... .. . . $16.95 
File st•mp/coin/etc. collections 

e SATELLITE TRACKER (PS-005) .. , ... . .. ..... . .. ..... $24.95 
Tracks OSCAR Ham Satellite in real time 

e MORSE CODE KEVER (PS-006), , ... , .. , . .. ,, .. . ,, . . , . $14 .95 
~· Sends code on the air or for practice 

~ti; e MINl ·COUNT 1 "' · (PS-007) . .. .. , ....... . ...... ... . ... $19.95 

Measures frequency to 17KHz and intervals to 65 msec 

-HARDWARE FOR " OLD " SK PETS
(Shipping Additional) 


e 2114 RAM ADAPTER , ... , ... , .... , . . . . . . . . (+ $1 .50 per order) 

Replaces up to B·6550s wi th low cost, reliable 2114s 

PHB-001 (Bare PCB) .. .. $8.95 PHK-001 (K it - 2 sockets) . . .. $13.95 
PH·001S (Assm·sockeu PHK·001S (K i t-8 sockets) . . . $16 .25 

only).. , .. , , , .. . . . $22.95 
PH-001 (Assm-2 sockets+ one 2114) . ... . . . . . . ..... . .... $24 .95 

~-
~ti; e 4K MEMORY EXPANSION ....... , . . ......... . (+ $3 per order) 

Inst ills easily internally. Uses 2114s . Write Protect . 

PHB-002 (Bare PCB) . ...S16 PHK·002 (K it -sockets only). . ... $29 
PH-002S (Assm·sockeu PH-002 (Full Anm) ..... , .. . $105 

only) . , ... . .. . . .. . $42 

PROMPT SHIPMENT! SATISFACTION GUARANTEEDCalif. Residents , odd 6% Tax 

P.O. Box 595, Dept. C - Placen tia, California 92670 

MINl ·COUNT Tr~cmark of Opt1m11ed Cata Svne mi ~-PET /CBM Trad•muk ol Commodore Busln•u Machines 

Odds And Ends 
Louis C. Ray 
Los Angeles. CA 
In issue 6 of COMPUTE!Jim Butterfield described 
the variou ROM sets that ar ava ilable for the 
CBM/PET computers and the Commodore disk 
systems. On the strength of that article I proceeded 
to acquire the BASIC 3.0 ROMs for my model 
2001-8 PET and a 2040 disk with DOS 2. 1. 

I wanted to use the "rela ti e fil mode" of the 
DOS 2. I program in the 2040 disk drive . Howe er 
the manuals from Commodore do not indicate 
how the relative positioning feature can be called 
from a computer without BASIC 4.0. Unfortu
natel y, my Commodore computer is an old model 
with static RAMs that cannot be easily upgraded to 
use the BASIC 4.0 ROMs. Phone calls to several 
Commodore district offices yielded no help , 
although most of Commodore folks we1·e friend ly 
and sympatheti c. 

After m xperimem ation I have di cove red 
the syntax necessary for the RECORD command 
of BASIC 4.0 to be simulated by BASIC 3.0. It is as 
follows: 

PRINT#15,"P"ch/rcl/rch/b 

where ch is the channel ope n to the relative fil e 
(in binary) 

rel i the low order halfof the record 
number (in binary) 

rch is the high order halfo f the record 
numbe1· (in binary) 

b is the byte poinLer (in bina ry) 
Ifnot given, a 1 is assumed fort he 

byte pointer. 
The following ho1·t program shows how 1 get the 
"relative fil e " with my PET. 

10 OP~NJ5 , 8,15:LF~IO 

20 oe:::t~1.1:, t::, LF, "o: r::~n, L8u .. ul" 
2:?. 1MPU1 II r;~ E" C. ORD HUMBER : RW~II 

n [rnr~:~ >25 4 ORRN:-~<OTHtJl22 
24 PRINli15 . 11 F";CHR$ CLF) : CHR1 <RN% )· CHRt CO' · 
25 1j0SU:34(1(1: IFEr~=:50THrn::.oo 
Jf JNPUl"~F~D OR WRITE W" :Ct 
27 IFUTfHC:$, 1 >="R"i:JOT050u 
28 lFLF~l$C G$ , 1 l="A"THEH50 

2·3 GOTl)6 0 0 
~'ir) Cl.0Sf3 
61J :;TOP 
41j(I JNPLITtt 15, EN .. fM:t. ET· ES 
405 IFEN=OTHENR~TURN 
410 PRJNl fN ; EMS ;El :ES:RfTURN 
420 CLOS~3:CLOSE15:STOP 
~(t LI 1NPUl #L F,F1f 

~10 ~RINfAt:GOT022 
t.i:io Pfdrff"l'r'PE LINE": INPUT" " ; M 


(; t 0 PR liH#LF , A$ ; CHR!<l :: ) ; 

t.2 O CiOT0'2· :? 

http:IFEr~=:50THrn::.oo
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TerminalPETTERM™ Program 

Use your PET as an intell igent term inal. Access timeshare systems 
and networks such as the Source or Telenet. Th is is an interrupt driven 
system with buffered input /output. Unlike dumb term inals, the PET 
can do other tasks instead o f having to wait for incoming data. This 
flexib ili ty allows many advanced features. 

These are complete assembled hardware and software pa.:kages. 
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 Machine Language 

PETTERM I All features above . . . . . . $ 80.00 
PETTERM II All features of I. plus loc::i l 
tex t editor wi th down-loa di ng capabil ity 90.00 
PETTERM Ill All featu res of II. plus 
80 132 column scro lling window for 
viewing for :natted outputs wide r than 
40 co lumns . . . . . . . . . 100.00 

FORTH 
FORTH In teractive high leve l compi ler and 
operating system 5-10 times faster than PET 
BASIC. High level block structured language 
This 1s a true fig-FORTH 1mplementat1on for 16 and 
32K PETs 

A Programm·
•ng Revolution 

fig-FORTH. with editor. assembler ....... ... . 550.00 
with floating point and strings . . . . . . . . . . . . . . S60.00 
with floating point. strings. macro-assembler . 570.00 
cassette and dis!-: interlace a·;adable. 

DEALERS INQUIRE 

soTtwar-e TO~ sm~~~ comtoute~:s 

• 1903 Rio Grande P.O. Box 8403 
Austin,TexalS 1-512-477-2207 Austin,Texu

78705 78712 
Source: TCE995 
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2040 Disk 
Program 
Listing 
David M. Conley 
Santee. CA 
This is a program fo r the PET and the 2040 disk 
dri ve, that will list, in alphabetica l o rde r , eve ry fil e 
and program on a ll your disks. T his is d o ne in a 
two-step process. 

The first tep is to read the direct ry o ff o f 
each disk , one by one, and put this d ata onto a 
disk, as a sequential file. T he disk being read goes 
in drive 0, and th fil e is put on th disk in dri ve I. 
The PET checks the na me you g ive ea h disk 
against a list o f legal names, and will re fu ea bad 
name. When it writes a fil e, the PET first scratches 
an y old fil e with the same name. This ma kes updates 
automatic. 

Whe n ou a r · d o ne inpu tin g/updatin g the 
di sk d irecto r liles , In p u t a n up a r ro \\· fo r th e disk 
name, a nd the PET will sta rt so rting the names. 

T hi o rti ng r u ti ne a nd a prin t-out ro utine 
are in th s o nd pa rt o f the program. It reads 
ea ·h !ii · in dri v · I , using th e li s1 o r names in the 
DAT/\ sta tem Ills, and , on the first pas, gets a ll 
th programs that tart with a ny no n-a lphabetica l 
cha rac te r. It then ·ons th ese p rograms. and prints 
them out in o rde r . T hen it go th rough the fil es 
aga in , this Lim · gc uin g all the ones that ta rt with 
"A" so rt · and prints them. lt d oes thi s a ll th e way 
LO "Z", a nd the n stops. T he end result or all this is a 
listing o f ALL the p rograms and fil es you have on 
ALL yo ur disks. 

In thi s fo r mat, this prog1«1m will show I rogram 
ame, Type, Disk name, a nd Size , ·111 d is ·et up to 

use the 2022 printe r. 
Fo r la rge disk libra ries, this p rogram is SLOW. 

To spe d it up , you can have the PET look for 
sev ral le tte r · a t once, which will require fewer 
passes th roug h the fi les to ge t a ll th e data. T his 
uses up lots of memory though , so don 't try to do 
too much at once, or ou 'll run out of me mory. 
Putting too ma n names into the PET will also 

- ONE AT A TIME + THREE AT A TIME 

- 720 PEM ** TH I::; ::;OF.T3 FOF.: 1 LETTEF~ AT A TI ME 
+ 720 REM ** THIS SORTS FOR 3 LETTERS AT A TIME 

- 84f1 PF.:It-H":J" : FOF.: I=l TO 27 : E$=MIIl$(A$ .. I .. 1 ) 
H 11 :J11+ :340 PF.'.It· : FOF.: I=1 TO 27 STEP :3 : E:t=MID$(A$ .. I .. 1) 

+ 842 G$=MIIl$(A$ .. ( I+1) .. 1) 

+ 844 H$=MIDS(A$ .. (I+2) .. 1) 

- 850 PPH·n" :~rl!l...ooKr HG FOF.: "E:t" ... :; 
+ t:50 PPIHT":~I!!In..omnt~G FOP "E$") "G$" 8: "H$ 11 

..· ~:; 

- 9:::0 r F E:t<> "* 11 THEN u::10£1 
+ 980 IF E:t= "*II THH4 9SH~1 

+ 9B2 IF Ci$="*" THEN 990 

+ 9:::4 IF H:t=":+:" THEt·4 99(1 

+ 9:36 GOTO 1000 


- 1000 IF MIIt$ ( F$ .. 2 .. 1 ) =E$ THEt·4 C$ .J =F$ : .J=.J+1 : PF.:INT"*" ·; 

+ 1(1(10 IF MIIt$(F:t .. 2 .. 1>=E$ THEH C$ .J =F:t : .J=.J+1 :PF.:Hff"*" ·; : GOTO 1010 

+ 1002 IF MII1$ ( F:t .. 2 .. D=Ci$ THEt·4 C$(.J>=F:t : .J=.J+1 : PF.:HH":f." .; :(;OTO 101(1 

+ 1004 IF MID$(F:t .. 2 .. 1)=H$ THEN C$(.J)=F:t: .J=.J+1 : PF.:IHT"*" ·; : GOTO 1010 

-- ONE AT A TIME + THREE AT A TIME 
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drasLicall y increase L11 e Li111c requ ired LO sort Lh cse 
names. 

Shown be lo w are th e cha nges necessary LO 

loo k for thr e le tt rs at a Lim e. 
If yo u have a cliff re m prinle r , inse n its 

rouLin i11 t h a ppropriat · s poL. Do Lh e same Lhing o-· ~ -

!'or Lhc son rout in , if yo u ha ve a bc u e r o ne . It's 
proba bl )' be u e r LO have a disk r sc rv d fo r this 
progra m and d a La fil e . o nl y. I t'll save Lhc 2040 a 
liulc tim e when it looks I'< r a fil e. 

100 REM ** BY D. M. CONLEY 3/ 81 
110 ..., 
120 REM * THIS PROGRAM READS AND STORES ..., 

-,THE DIRECTORY FROM A DISK AS A SEQ 
130 REM * FILE ON THE DISK I N DRIVE #1 . ..., 

..., THE DISK BEING READ GOES IN ..., 
-,DRIVE #0 . 

140 ..., 
150 
160 

N=l52:D IM D$(N) :OP EN15,8,15 
PRINT"fittttTO START PRI NT OUT , 

..., I NPUT,., 
Computer? 

170 I NPUT"tttttDISK NO . 1'EE";B$ 
180 IF B$="1" THEN PRINT "TTTTTTT": Not from Commodore! 

-,GOTO 17 0 
190 IF B$="·" THEN CLR:GOTO 740 So why should the desk look like wood? A pleasant 

200 
210 

READ E$ 
IF E$ =" END" THEN PRI NT"tttTHAT'S ..., 

-,NOT A GOOD DISK NAME : TRY AGAIN ! 

cream and charcoal trimmed desk looks so much better 
with Commodore systems. One look and you 'll see. 
Interlink desks are right . By design. 

220 
230 

IF 
IF 

E$= " END " THEN RESTORE :GOTO 
E$<>B$ THEN 200 

170 
The specifications only confirm the obvious: 

240 
250 
260 
270 
280 

290 

300 

RESTORE 

REM ** READ DIRECTORY 
..., 

PRINT#l5 ,"I 0 ":REM **INITIALIZE..., 
-,DRIVE 0 

PRINT #l5,"M-E"CHR$(212)C HR$(2 37): 
-,R EM ** DIRECTORY LOAD PATCH 

PRINT "fit .r.DIRECTORY FROM DRIVE 
-,0ft" 

..., 

•Cream and charcoal 
color beautifully matches 
the Commodore hardware 
and b lend s with your 
decor. 
•An Ideal 710 mm (28" ) 
keyboard height yet no 
bumping knees because a 
clever cutout recesses the 
computer into the desk

•T-molding and rounded 
corners make a handsome 
finish on a durable edge 
that won 't chip. 
•Knocked down for safe, 
Inexpensive shipment. 
•Patented slip joints for 
quick easy assembly. 
•Leveling glides for 
uneven floors. 

310 
320 
330 
340 

350 

360 
370 

B=30 :C $= "$0:* ":0PEN 2,8,0,C$ 
GOSUB 1410:GET #2,A$:GET #2,A$:I$="" 
IF ST <> 0 GOTO 520 
FOR A=l TO B :GET#2,A$:IF A$="" ..., 

-,THEN A$=CHR$(0) 
I$=I$+A$: NEXT:G=ASC(MID$(I$,3,l)): 

-,G=G+ASC(MID$(I$,4,1))*256 
IF B=30 THEN 510 
FOR I=6 TO 27 :IF MID$(I$,I,l) <> CHR$( 

top. 
•High pressure laminate 
on both sides of a solid 
core for lasting beauty 
and strength. 
•Electrostatically applied 
baked enamel finish on 
welded steel legs-no 
cheap lacquer job here. 

•Room enough for a 
Commodore printer on the 
desk, yet fits Into nearly 
any den or office niche
H: 660 mm (26" ) W: 1170 
mm (46" ) D: 660 mm (26" ). 
•Matching printer stand 
a val I able with slot for 
bottom feeding. 

-,34)THEN NEXT:GOTO 510 
380 
390 

400 
4Hl 

D$= MID$(I$,5,27 ) 
IF LEFT$(D$,l)=" " THEN J=LEN(D$): 

-,D$=RIGHT$(D$, (J-1)) :GOTO 390 
D$=D$ +B $+STR$(G) : K=K+ l 
FA=0 : F=0:FOR X=l TO LEN( D$): 

-,X$=MID$(D$,X,l) 

In short, as Commodore dealers, we won't settle for 
anything that looks good only in the catalog! Our 
customers won't let us. They don't buy pictures. And 
neither should you. This Is why we will let you use one of 
our desks for a week and then decide. If for any reason 
you don 't like it, just return it in good condition for a 

420 IF X$=CHR$(34) AND F=0 THEN F=l: cheerful refund. 
-,GOTO 480 

430 IF X$=CHR$(34) THEN F=0:GOTO 480 -------------------440 
450 
460 

IF 
IF 
IF 

F THEN 480 
X$ <> " " THEN FA=0:GOTO 480 
X$= " " AND FA=0 THEN X$="*":FA=l 

•• 

I 
If your Commodore dealer doesn't carry our desks yet, 
send a check for and we will ship your desk freight 
paid! 

1
1 

I 
470 IF X$=" " THEN NEXT X I Name I 
4 80 
490 
500 
510 
520 

Xl$=Xl$+X$:NEXT X 
D$=Xl $: Xl $="" 
D$(K)=D$:PRI NTD$ 
D$="":I$="":B=32:IF A$ <>"S" THEN 33 0 
PRINT:C$="READ DIRECTORY":GOSUB 1 410 

I 
I
II 
I 

Address 
City St Zip 

Interlink, Inc., Box 134, Berrien Springs, Ml 49103 
Master Charge and Visa welcome. Call our order line: 

616·473-3103 

I 
I
II
I 

A 
Wooden 

~--------------------~ 
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530 C$="CLOSE 2": CLOSE 2:GOSUB 1410: 
-.PRINT"vt" 

540 REM ** PRINT#l5,"Il":GOSUB 1420 
..., (THIS IS NOT NORMALLY NEEDED" 

550 OPEN 1,8,15 
560 E$="Sl: "+B$+" 

-.FILE 
570 PRINT#l,E$ 
580 CLOSE 1 
590 ..., 
600 E$="@1: "+B$+" 
610 OPEN 2,8,2,E$ 
620 FOR X=l TO K 

":REM** SCRATCH OLD..., 

,S,W" 

630 PRINT#2,D$(X)CHR$(13);:REM ***PUT..., 
-.FILE ON DISK 

640 NEXT X 
650 PRINT #2,"*"CHR$(13); 
660 CLOSE 2:GOSUB 

670 ..., 

680 ..., 

690 ..., 

700 REM *** THIS 

-.PRINTS OUT 
710 

1410:K=0:GOTO 160 

HALF OF THE PROGRAM ..., 
THE DIRECTORYS 

720 REM ** THIS SORTS FOR 1 LETTER AT A ..., 

730 ..., 
740 A$="*ABCDEFGHIJKLMNOPQRSTUVWXYZ": 

-.N=l000:DIM 
750 ..., 
760 REM 'N' IS THE 

-.THAT START 
-.IN YOUR 

770 REM DISKS. BE 

C$(N) 

MAX NO. OF PROGRAMS ..., 
WITH THE SAME LETTER ..., 

SURE 'N' IS LARGE ..., 
-.ENOUGH .... BETTER TOO BIG THAN TOO..., 
-.SMALL! 

780 ..., 
790 OPEN 15,8,15:PRINT#l5,"Il" 
800 GOSUB 1410:J=l 
810 OPEN4,4:PRINT #4 ,"fi" 
820 PRINT#4," PROGRAM NAME 

..., TYPE DISK SIZE 
830 PRINT#4," CCCCCCCCCCCCCCCCC 

-.cccccccccccccccccccccccc":CLOSE4 
840 PRINT"fi":FOR I=l TO 27:E$=MID$(A$,I, 

-.1) 
850 PRINT"'1'1'1LOOKI NG FOR "E$"'S 
860 PRINT" (I*' = ..., 

-.FILE FOUND) 
870 READ B$ 
880 PRINT:PRINT"SEARCHING DISK # "B$; 
890 IF B$="END" THEN RESTORE:GOTO 1030 
900 D$="1: "+B$+" ,S,R" 
910 OPEN 2,8,2,D$:GOSUB 1410 
920 GET #2 ,Fl$:IF Fl$=CHR$(13) THEN 940 
930 F$=F$+Fl$:GOTO 920 
940 IF ST THEN CLOSE 2:GOTO 870 
950 T=LEN(F$) :IF LEFT$(F$,l)="*" THEN ..., 

-.F$=RIGHT$(F$,(T-l)) :GOTO 950 
960 REM ** THE ABOVE LINE ELEMINATES ..., 

-.A OBSCURE PROBLEM THAT CAUSES A ..., 
-,II* II 

970 REM ** TO BE THE lST CHARACTER IN ..., 
-.F$. I DON'T KNOW WHY IT DOES IT! 

980 IF E$< >"*" THEN 1000 
990 T=ASC(MID$(F$,2,l)) :IF T< 65 OR T>90 ..., 

-.THEN C$(J)=F$:J=J+l:PRINT" * ";: 
-.GOTO 1010 

1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 

1180 
1190 
1200 

1210 
1220 
1230 
1240 
1250 
1260 
1270 

1280 
1290 
1300 

1310 

1320 
1330 
1340 

1350 

1360 

1370 
1380 
1390 
1400 
1410 

1420 
1430 

1440 
1450 
1460 

1470 

1480 

1490 
1500 

1510 

1520 

REM ** START SORT 
TP=l:LOWER(l)=l:UPPER(l)=J 
IF TP <=0 THEN 1240 
LB=LOWER(TP) :UB=UPPER(TP):TP=TP-1 
IF UB <=LB THEN 1050 
L=LB:K=UB:TEMP$=C$(L) 
IF K<l THEN 1120 
IF TEMP$ >=C$(K) THEN 1120 
K=K-1 :GOTO 1090 
IF K<=L THEN C$(L)=TEMP$:GOTO 1190 
C$(L)=C$(K):L=L+l 
IF L>K THEN 1170 
IF C$(L) >=TEMP$ THEN 1170 
L=L+l:GOTO 1140 
IF K>L THEN C$(K)=C$(L) :K=K-1: 

-.GOTO 1100 
C$(K)=TEMP$:L=K 
TP=TP+l 
IF L-LB <UB-L THEN LOWER(TP)=L+l: 

-.UPPER(TP)=UB:UB=L-l:GOTO 1070 
LOWER(TP)=LB:UPPER(TP)=L-l:LB=L+l 
GOTO 1070 

..., 
L=0:0PEN4,4:FOR K=l TO J 
Xl$=C$(K) :IF Xl$="" THEN 1310 
D$="":F=0:FOR X=l TO LEN(Xl$) 
X$=MID$(Xl$,X,l) :IF X$="*" THEN..., 

-.F=F+l:GOTO 1340 
D$=D$+X$ 
NEXT X 
IF C$(K) <> "" THEN PRINT#4," ..., 

..., ";D$:C$(K)="":L=L+l 
NEXT K:PRINT:PRINT"FOUND"L"ITEMS": 

-.CLOSE4 
J=l:NEXT I 
END 
IF F=l AND LEN(D$) <20 THEN D$=D$+"..., 

...,":GOTO 1340 
IF F=2 AND LEN(D$) <32 THEN D$=D$+" ..., 

-.":GOTO 1350 
IF F=3 AND LEN(D$) <38 THEN D$=D$+" ..., 

...,":GOTO 1360 
GOTO 1290 

REM ** INPUT FROM ERROR CHANNEL 
..., 

INPUT #l5,EN,EM$,ET$,ES$:IF EN=0 ..., 
-.THEN RETURN 

IFEN=lTHEN RETURN 
PRINT"f ERROR 

-.THEN PRINT" 
PRINT".f":END 

..., 
BELOW IS 

-.E NAMES FOR 
-.MINE. 

PUT YOUR 
-.THESE. 

#"EN"L"EM$;:I F EN<30 ..., 
ON "ET$"."ES$; 

THE LIST OF ACCEPTABL 
DISKS. THESE ARE ..., 

OWN IN PLACE OF ..., 

"END" MUST ALWAYS BE THE LAST ..., 
-.NAME. 

..., 
DATA 00,1A,1B,2A,2B,3A,3B,4A,4B,5A, 

-.5B,6A,6B,7A,7B,8A,8B,9A,9B 
DATA 10A,10B,11A,11B,12A,12 B,l3A, 

-.13B,14A,14B,15A,15B,l6A,l6 B,l7A, 
-.178 

DATA 18A,18B,19A,19B,20A,20 B, 21 A, 
-.21B,22A,22B,23A,23B,24A,24B,25A, 

1000 IF MID$(F$,2,l) =E$ THEN C$(J)=F$: -.25B 
-.J=J+l:PRINT"*"; 1530 DATA 26A,26B,27A,27B,28A,28B,29A, 

1010 F$="":GOTO 920 -.29B,30A,30B 
1020 ..., 1540 DATA END 
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If you can't get the compleLe prim-ou t in one 
sitting, you a n ea il y cominue la ter from wh re 
yo u had to stop. ay, fo r example, you just got the 
prin t-o ut for the "E" '.,and you had LO stop. To 
start up again from whe1· you "topped , cha nge Lh e 

FOIL. TO... slat m enL in line 840 LO read FO R 
I= 7 TO '27. T his will ca use the PET Lo sta rt lookin g 
for the 7th le tter in A$ , whi his an " F" . 

The Data is stored as C$( 1) to C$( K) in the 
so rt and print routine . Afte r it prints a letter sort 
could b sav d as a tape or d isk file if you want ·d , 
using a routine similar Lo the one in lines 6 10 to 
660. 

Beware of the dreaded Garbag Collection 
Routine! Because of a ll the strin g manipulation , 
a fter thi · program run fo r a whil e, Garbag 
Coll ection can eat up a LOT of time. If yo u have a 
solution to this problem (No, I don 't want to bu y a 
set of 4.0 RO Ms), let me kno"'. 

Th is should mak keeping trac k of a ll those 
hundreds of progra ms a little eas ier, and make it 
ea y to spot unneces a ry d uplicate· that us up 
valuable disk pace. © 

COMPUTE! 

The Resource. 

RAM-ROM: 

GETS RID OF SAFING ROM 


0 MX·910 CBM/PET RAM/ROM:
Allows multi ROM protected programs using the same 
socket to be put onto diskette/cassette, no need to insert 
protect ROM in socket after initial load, eliminates need 
for ROM switch box, write protect in software, decoded 
for dual ROM socket usage, 4K expandable to BK, easy 
internal CBM installation: $119.95 

0 Ml·232 CBM/PET TO RS·232C INTERFACE: 

Low cost, bidirectional, 50 to 19,200 baud rate, full 

modern controls, parity allows for two RS-232C CBM 

ports, installs easily inside CBM: $149.95 


·sx-232, CBM/PET RS·232C MODEM SOFTWARE: 

For above CBM to RS-232C interface and standard 

RS-232C modem, works with Source/Micronet'CBM to 

disk/CBM to CBM: $49.95 


·sx-100 IEEE-488/PET MODEM SOFTWARE: 
Best 8010 modem software, by 801 Odeveloper, all 
features of SX232: $49.95 

0 Ml·200 IEEE-488/PET PARITY MODEM/SOFTWARE: 
Talk to a host computer requiring parity, all features of 
SX232: $399.95 

ECXCOMPUTERCOMPANY 
2678 NORTH MAIN ST.#6 

WALNUT CREEK, CA 94596 
(415)944-9277 

PET BITES VIC! 
VIC/PET programmers: How would you like to be able to connect all of your PET peripherals. through your PET, to your VI C? Print 
VIC programs, save or load on disk. or use a VIC joystick on the PET. Basic programs can call HESCOM subroutines to transfer any 
amount of memory in either direct ion between two VI Cs. two PETs. or a PET and a VIC. 
For example. a 3.5K Basic program can be transferred in half a second! Or. you could use an existing PET disassembler to look at 

the VIC ROMs by simply changi ng the input rou tine to get single bytes via HESCOM. Si mila rly. three-voice VIC sound can be used 
by PET programs. Full handshaking ensures rel iabi lity in block transfers; another mode al lows real-time sampling of the user port 
for applications like two-mach ine games! Includes 5' cable, machine language software for PET and VIC, demo program, and 
documentation. (VIC or 8K PET) $49.95 

by Jf:MI Balakrlshnan 

HESEDIT: change 22 l ines of data by merely over
typing and insert , delete , and even duplicate lines 
all at once! Scroll forwards or backwards by any 
amount  it 's a lso easy to edit files bigger than you r 
memory . Why code a program to ma intain each file? 
Use HESEDIT for m aili ng l ists, notes or prepare 
assembler source for HES BAL. All keys repeat. FAST 
written in BASIC and assembler . $12.95 

0502 ASSEMBLER PACKAGE: HESBAL, a full-featu red 
assembler with over 1200 bytes free (8K) & HESEDIT; 
for less ·than $25! HESBAL is THE best 8K assemb ler 
available : it uses o nly 1 tape or disk. ye t includ es 
variable symbol sizes, pseudo-opcodes, over 25 error 
messages and more than 70 pages of documentation . 

IK_S 
$23 .95 

Human Engineered SoftUJare 
3748 ingleUJood Blvd. Room 11 
Los Angeles, California 90066 

NEW RELEASES 
HESCOUNT by Jerry Bailey. A totally new concept in 
debugging! Machine language mon itor aids debugging of any 
Basic prog ram by coun ting the number of times each line is 
executed. Pinpoints bottlenecks to help you improve run 
times up to 50%. Shows code that was never executed, and 
lets you ver ify that loops and conditional statements are 
work ing as expected. (VIC or 8K PET) $23.95 

HESLISTER 2.0 by Cy Shuster. Now 35% faster. reveals 
program structure by untangl ing compl icated Basic li nes and 
indent ing IF, FOR ..NEXT statements. etc . Inputs from disk; 
ou tputs to screen or printer. (8K PET) $15.95 (i nc ludes disk) 

GUARA NTEED to load or replaced FREE. Order from your 
dealer or direct from us. Add $2 postage, Cal. res. - 6% sa les 
tax. Disk versions - add $3 (disk included) . 

24 HOUR ORDER LINE (M/C OR VISA) 

(213) 398-7259 
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All About 
LOADing Pet 
Cassettes 
Louis F S n er 
P11tsbur h. PA 
' J hi · a rticl e, I ased oil Ion"· ex p ' 1·ic ncc and on 
mate rial f'rom m a ll ) ·ources, s ummari z s th e m<~jor 
point abo ut PETs LO \0 command as it. applie 
Lo casse n · 1apes. Di sk LO Din g is ra th ·r differ ' Ill 
and is ll<Jl CO\' 'I' ·d Ii ' r '. Ir 'OU cl o 11'1 ' I ha ve Cl 

di s k dri,· ',o r if ·ou ha \·c <111 )' ques tion : abou1 
LOJ\Oing f'ro m tape, read 0 11 . 

The Pet Cassette 
To und · rstand LO \Di11 g, it 's h ' lpf'ul 10 und rs tancl 
''hat is r • ·orded Oil 1 h e I a pc it s ·If'. It 's ex t re m e l y 
use ful f'or yo u Lo li f'(/r 1h reco rd d rnaL rial. and 
·ou ca n eas il y d o so b · co 1111 ee1 in g a n a udio ampli

fie r be twee n th e ta pe dri,·e co 1111 ccto r ' · RE D and 
c; D piw . \ our C:l32 ·1111plilier will d o 11ice l 1, ii' 
you have oil . H e r c i · what 1ou·11 find 0 11 e \' r ' 
PET tap : 

1. Ten seconds of high-pitc h cl I a cl c r tone. 
This ton pr ' par s PET !'01· LOA Din g 1 h 
prog ram , hut 111 ;1inl y it was pu1 th e re to in s ure 
that the tape's 11011-mag 11 ·tic lead e r pa sed b , 
be fore an)'Lhill g important wa reco rded . Onl~, 
a second or so uf th e tone i · require d to initiate 
a LO,\D. so \ 'Oll c;111 of'tcn sa ,·e -;ome 1ime b 
,,·i11di11 g you; . tape pasr most of' it bef'ore LO t\D
ing. Your audio am plifier or ;111 e xte rnal re
co rder wil l makL this s te p a ci nc h . 

2. r\ Lhrcc -s ' cond , 192-b yte lapc h eader. 
co n sis tin g o f' one b)'lL' 10 cliff 'I' ' llliatc prog ram 
a11cl data tapes . l'ou1· bytes te lling PET the 
s1a r1i11 g a11d ending addresses of' th e LO:\D. 
and 18 7 bnes containing th prog ram name 
plus trailin g spac 'Sas n eed ed. (A lthough 1hc 
progr;1m nam e ca n be up to 187 h~· tcs lon g, 
111osl arc 111uch s l10r1 c r beca use 0111 th e first 
I() charac ters pri111 or1 1he screen \\'h e n 
FOL i'\ D. and bec tu -c 77 characte rs at most 
c m be e 11Lcrccl as a 11 ;1mc in immecli :i te 111ocl ·.) 
.-\II thi s data is reco rded twi ce i11 the heackr 
a11d if'\ mt li s1e11 ca re f'ullv you ca11 hl'ar the 
ti11 y g;i'p bc1,,·c ·11the1wc ; l:opics. 

3. Two more seconds of' leader Lon e. f'ollo\\'ccl 
by ... 

4. The progra111 i1sclf'. re pea1nl 1,,·ice . ll'il Ii a 11 
<tucliblc gap belll' ec• n 1h e co pi es. 11' th e prog r;1111 
is in B.-\SIC:. each ke\'\\'(>l'CI is recorded ;1s ;1 
on e -hyi e abbre,·ia1i o; 1, or "tok e n ,' ' 10 s;1,·c 

s pace in m e mory and on th -· lap " On th is pan 
of th e Lape, each I K of prograrn Lakes about 
18 seconds of pla yin g tim e, so a I K program 
Lake, about 33 seconds Lo LO A D , including 
lead e r. h ead e r . e tc. 

•I a n y P t own e rs lik · tu use C-1 () c:1sse1tes, 
reco rcli11 g onl)' one or Lwo program. p "r s id e . Lo 

save unproducti\'e ' EARC:HINC Lime . B uL longe r 
cassette: ca n hold any numbe r or·prog1·a ms , a nd 
PET's abiliL ' Lo L.O '\D th m se lecti,· Iv bv name , i11 
imm ediate o r program m o d e, allows , :e r~· brgc 
a11cl co111ple x prog ra111s lo he c ut in to pieces ,,·hich 
e \'e n Lh e small es t PET ca n digest. 

The LOAD Command 
\Vh c 11 cxcc ut ·d, LOA I) tra11 ·fc rs a pro Ta m f'rom 
Lape to PET's 111 ·111 o r y. :\ LO A D ·o mm a ncl ca n be 
e xccut , cl in irnmedi a te m od e by L)'ping it in o n the 
kcrboard orb)' pre ·s in g Lhc hihcd R N/STOP 
key. LOA Ding ca n be cl o n e in prourarn mod e b)' 
cxec u1in g a line co1naini11g a LOAD com m a nd. o r 
b)' POKEing the keyboa rd buffer. here arc in1 
po nan Ldill r ·n ccs in th e way PET k11 1d les these 
four m e thods ul · e xecuti u 11 , a 11d th e · ,,·ill be d e
scribe d in d eta il la t r. \t\ ' hate vc r m eth od is u sed to 
execute 1hc LO \D . if the L;1pc is not po ·itionecl at 
I he s tart of' a programm when th e LO.\ Dis al
Le mpted, PET will ig nore what it r ads u111 il it 
[incls the n e xt prog ram h ead e r on the tape. 

Th ' f'orrn at f'or LOAD is: 
LOAD ("program name") (,dev ice number) 

T h e ite m s in p a rc nth ese · arc o pti o n al. he clc,·ices 
numbe r ca n be e ith e r I or '.2 , indicatin g a LOAD 
f'ro m TAPE # I or T A PE # 2. It ccm also be a nu
m eric ,·a riable or e xpression ,,·hose va lu e, a ft e r 
go in g throu g h th ' I NT fun c tion , is e ithe r of' those 
numbe r . Ir it is omiued. T PE# I is au tomati ca ll y 
selec ted . I f u ·eel , th e progra m nam e can be e nclosed 
in quote , ur can be s p ecifi ed as a string va ri a ble . If 
n o prog ram name i pecifi ed , PET will LOAD th e 
n e xt progra m it finds on th e selected Lap . 

If' a prngra m nam e /io.1bee n s p ec if ied . PET 
will searc h fo r th a t nam e befo r e LO \Ding. Th e 
sea rc h i · on a c ha racte r-b)1-ch a racte r basis. and a 
m a tc h is made wh e 11 e \' c 1· eac h ·haracter i11 ' ·pro
gram nam e'" is f'ouncl in 1 h e corr spo11cling position 
in th nam e o f' th e FOL ND prog ram . This means 
that LO A D "C:AT" will load CAT, C \T:\ IP, 
CATAPULT. or any ot her prog r a m \,·h ose name 
begins " ·ith C:AT. Programs suc h as TOMCAT \1ill 
1wl Gt u s ·a mat.c it . because the letters in C:AT \\'ill 
not he found in th e ri g ht pos itions. Prog rams like 
C:t\ \l'un ' t matc h e iLl1 e r. because the re i. nothing 10 

matc h with th e T. 
This m e thod of searc hin g can be useful \1·he n 

vou nt e r 
LOAD"STAR" 

be ·ause yo u'r · not sure if' rour program is ca ll ed 
STA RWA RS 01· STARf l GHTF.R . but it ca n some
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ASERT yourself ... with CFl's new Database Retrieval System 
WHO CAN USE ASERT? 


libraries 
 schools 
personnel departments employment agencies 
dati ng services accountants 

ANY BUSINESS THAT KEEPS RECORDS CAN USE ASERT TO: 
• Create up to 21 fie lds per record • Search & retrieve on any combination of 90 searchwords 
• Restructure fields at any time • Search with MUST HAVE, MAY NOT HAVE and OPTIONAL operators 
• Sort on any field at any time • Print out hardcopy including labels 
• Use FREE-TEXT area for comments • Output to any word processor 
• Create up to 90 searchwords • Compile summary statistics 

• Maintain 1900 records per disk with "virtual" 5K record length 

ASERT - Aid for Search & Retrieval of Text - $495 complete
For the 8032 CBM and 8050 disk drive - Commodore Approved Software 

OTHER CFI SOFTWARE 
ALL CFI SOFTWARE AVAILABLEFederal Income Tax Preparation System* 


Personal Tax Calculator• 
 from your local Commodore dealer 
Emergency Control Program* or direct from CFI 

VIC Animation Tutorial 
•Distributed for CFI under the Commodore label 

CFI ... computer solutions, 875 West End Ave., New York, NY 10025 

QUBE'S GOT 'EM! 

THE NEW C2N CASETTE PLAYER I 
RECORDER FOR YOUR PET ICBM 
NOW WITH RESETTABLE COUNTER! 

OUR PRICE 
INCLUDES SHIPPING 

s7400 
YOUR OLD C2N IS WORTH s1s••  SEND IT IN! 

•WE'LL BEAT ANY ADVERTISED PRICE ON 4022 PRINTERS 
OR 4040 FLOPPY  CALL US LAST 

1~1 &= ORDERS ACCEPTED BY PHONE (716) 625-8200 

INTERNATIONAL 

CEPT.C9 
P.O. BOX 1511 NO. TON., N.Y. 14120 

Financial Programs 
The Wizard helps you quickly calculate 12 major types 

of Financial Transactions w11h ease and accuracy. 

Created for businesses and 1nd1v1duals. this DISK 
PACKAGE has 9 programs plus instruc11ons. The Wizard 
delivers answers on the screen or printer 

CASCADE COMPUTERWARE • (206) 355-6121 
Box 2354 • Everett. WA 98203 Dealer inquiries invited 
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times cause PET to load a n unwa nLe d program, 
such a STARVA I 

The following xampl h o \ LOAD' va lid 
formats and the re ulting reen dialogue: 

PET LOAD Command Formats 
To LOAD From To LOAD From 
TAPE#l TAPE#2* Action 

LOAD LOAD "" 2 LOAD the next program 
found on the rape. 

LOAD " WIMP" LOAD '" WIMP" ,2 Search for the program 
names WIMP, and LOAD 
it when found. 

LOAD A$ LOADA$,2 Searc h for the program with 
the same name as AS, and 
LOAD it when found . 

LOADA$,J -3 LOADA$.J-3 Search for AS on TAPE #Q-3) 
and LOAD it when found . 
J <Q-3)<3 

*An alternate way of specifyin g TAPE# I is to use this formal with a I 
rep 

LOAD Command Screen Dialogue 
LOAD"WIMP" This is your command. All e lse 

i PET's re ·ponse. 

PRESSPLAYO TAPE#l Shown on ly if no tape control s 
are down when LOAD is executed. 

OK Shown when you press a ta pe 
control. 

SEA RCH I G FOR WIMP Th e tape has s tarred 10 move. 
FOUNDSPACEWARS PET has read the header of a pro

gram named SPACEWARS. 
FOUNDWIM ot a match with " WIMP," s ince 

fourth character is missi ng. 
FOUN D Found an unnamed program. No 

match. 
FOUNDSPACEWIMP Not a match, s ince first character 

duesn "t match. 
FOU D WIMPOLESTREET A match , si nce all letters earc hed 

for are in the right place. 
LOAD I G WIMPOLESTREET is be ing 

loaded into memory. 
READY. The LOAD is o mpl ete. 

LOADing In Immediate Mode 
Pr ·ss in g th e shifted R ' 0. / "TOP ker in immedia te 
1110de LOADs a11d auto111aticall y RU :\' s th e nex t 
progra m on TAPF #I ; this is proba bl )' th e most 
COllllllOll m ethod o r LOA Ding PLT prog rams. 

LO \D c tn also be exec uted in imm ediate 
mode by t_-ping th ' co 1111na 11 d 01110 th e scree n a 11cl 
press in g RETLJ R; . :\ny ol't he p1-c\·iously illus
tr;11 c d comm a nd l'orm:its r; 11 1 be used in thi s \\'<!\'. 
111 c \"C I"\' case . the \\·ore! L.O \ D c; 111 be <1blH-c\· i ; 1t~· d 
by t~ · pi1~g a n L a nd a shi f'tccl 0 . (c n .' n if th e shif 'ted 
()puts a g rap hi cs c h;1r;1nc r on the sc1-ce11). Tr~ · this 
1ri ck i I >·ou h;l\"Cll 01 usl'cl it ;ti rl'ad ~ - it ·s a g-ood 
1>11 c . Progra 1 n~ lo<t dl'cl b~ 1~ · pi11g in LO.\D or ·1. 
~hif'l ·cl()" clo 1wl a1 1t o 1 11 ; 11i ca ll ~ beg in c;.;ecu ti11 g 
\\'hen th e LO ,.\!) is co111pkt c . You must t\·pe in 
RL::\' (or 'R shif .te cl L' ' ). th e n press RETL' R:\ lo 
~ tart th l' m . 

\' o u c m !incl th e 11 amcs o l a ll programs 0 11 a 
1;1pc b~· e nt e rin g l.0 .-\ D " XY Z". \1·her XYZ is ain 
combinat ion or lette rs 11 11/ sw ning th e na me o r· a 
program Oil I he tape. Ir \'OU do l his. PET \1·ill search 

th Lape from beginning to end sho\\'i11 g )'O U Lil e 
Ii rsL l 6 characte rs or th nam of" each program it 
finds a long the wa . 

v\ hen a pnwram is LO Deel in immcdia t 
mode, a ll the appropriat pro mpts and 111 ~ssages 

appear o n th sere 11 , and th n w prog ra m com
ple te ly re places Lhc o ld 0 11 in m e mor . O n com
p le tion o f" th e LO D, PET pe rforms a C LR , which 
initializes a ll va riables e xcept T l and T I$, destroys 
a ll a rrays pre vious! s t u p , and close · a ll log ica l 
lite · . 

LOADing Under Program Control 
The re a r e two way: of" ha \ ing o ne PET pnwra m 
LO D a nothe r. The fi1· ·tis to have the 01·ig inal 
program POK E a 13 1 into th e keyboard buffer. 
th n terminaLe. T his is th e qui va l nt or stopping 
th e iirst progTa m and pres ing ·hif"Led R /STO P 
in immediate mod e . In a n Original RO [PET this 
might be done by: 

9150 POKE 527 13 1 : POKE 525, l: END 

The pg1·ad e ROl'vl v rsion o f Lhis wou ld be : 
9150 POKE 623,131 : POKE 158, l : END 

When e iLhe r of these lines e executed. PET will 
immedi a tel y LO AD a nd R Lhe ne xt prog ram it 
find · on TAPE # I . A ll th e ap propriate sc ree n 
messag s \,·ill app ·ar , th e n e \ program \\' ill com 
p le te l re place th e o ld one in m e mory , a nd a C:L R 
\1·ill be pe rforme d a t Lh e e nd of th e LOAD.just as 
though shifted RUN /STOP had bee n pressl'cl . 

T he second m thod of" LO Ding uml 'I" pro
g ram contro l is to use th e LO A D co m111 a 11d . in an y 
of its prev iously me ntioned f"onnats. in a program 
line. For exa mple: 

140 LOAD " WIMP" -<>r- 150 LOAD A$ 2 

T his metho d has so 111 ' propenies \,·hich a rc a t 
once u eful and troubl ·o me : 

l. LO D i11 a program line stops executi o n of 
th e curre n t p ro 1Ta m , LO A Ds the spec ified 
program from wh c r ve r it is foun d 011 tit · 
tape , and b ~ rin s executin g iL at on -c . 

2. I f PLAY is a l r ' <lei ' pressed , 110 messages 
appear on the screen Lo disturb its appearance . 
Ir PLAY ha. 1111 / I cen pressed. th e PR ES 
PLAY m ssa ~c . but 110 oth r , \\'ill a ppe;1 r o n 
th e e r n . 

3. 'o CL R i performed afte 1· the LO .-\D , and 
the sca n of \·a ri ables po i m er is not rc ·e t. so l he 
\·;tlu es of a ll m 1m ·ric \·ar iablcs in th e Il l.' \\' 

program \,·ill be 1 h · stt tn · as Ll10se i11 th e o ld 
o ne. T his process is som ·tim e · ·;ti led ""p;1ss in g 
para m cLc rs· · l"rorn on e prog1·am to ;111o th c.: r . As 
an e xample o f" ho \\' it works, if \'ariabl e K 
h ad a \·a lu ~ ol" · l~J8() in th e o ld prog ra lll , a nd 
th e fir st lin e of"L11c ne w on e is JO PRINT 1\.\1 . 
th e numbc r -198() \\'ill be printed 0 11 the sc rl' l' ll. 
\\'itho ut the passing parallleter rea lure. or 
COU rSC. !\.\! \\'OU lei ha\·e all initial \·;du e of() ill 

I 
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Lhe new program, a11d Lhe 0 \\'ould be pri11Lcd 
on Lhe screen . 

4. SLring variables \\'ill be pa sect LO Lh e new 
program , but only if th ey h<w • b ·en "operated 
on'" in Lh e old one. T he line: 

150 A$= "KATHLEEN" 

will not get KATH LEE imo Lhe new program 
unless iL has been followed by something like: 

155 A$ = A$ +"" 
5. ser-cl fin ed f'u11cLio11s will noL be r ·liabl y 
passed Crom Lhe o ld progra m Lo Lh e new one. 

6. One program or a whol e se ries of' progra ms 
ca n be loaded in this wa 1, buL none of' Lh e m 
ca n be longe r Lh a n Lh e prog 1·am most r cently 
load ed b ' one of Lh e oth r m e thods , (Lh a t is 
from imm ediate mode or b y POKEin g th e 
kc)' board buffer) . This i an absolute require 
m e nt , caused by th e fact th at the tan of" va ri
abl es pointer is not r ·s t b Lh c progr~1111 mode 
LO A D. Prngrams violaLing thi s restricLion ma y 
LOAD all right, but th ey will noL RU 
prope rl y, if the y RU at a ll. You ca n se t th e 
pointer yo urse lf to get arou nd the res triction, 
if' that"s yo ur cup oft ·a. 

The abo\'e e L of prope rti es allows Lh e c rca Li\T 
programme r to write very la rge programs or ap
preciable complex.it ·, and to I rea k Lh e m into s ub
program ·. eac h o f " ·hic h will [it illlo PET · me m ory. 
The lirsL prn~'Ta lll G iil fill th sc ree n with grap hi cs 
or what ' \'Cr , make some calculaLions and, based on 
their res ult ask PET to LO A D a n y one o f' man y 
01 he r programs from e ithe r La pc cl riv . Because 
th e screen m e sages arc ·uppr ·ss ·d, rh c PF.Tope r
awr will 1101 sec Lhe LOAD taking place. Nor " ·ill 
he ha ,·c 10 tak e anion Lo RU th e 11 ' I\' prog ram. 
,\nd , beca use 11um ri · and sLring parame ters ca n 
be passed l"rom one progra m to th e next , the second 
progrnm c;111 \\'O rk Oil inplll , or results, (·rom th e 
first. and 011 ad i11ll11iw111. The only pri ce for this 
flcxibi li1 ~ · is the length r ·st rinio11 111 ·1nio 11 ·cl abO\· ·. 
;111d the !"act that stri11gs need to b ' operated 011 111 
order to be passed from prog ram to prog ram . 

Machine Language 
The 1na1 c rial in this a nicl c appli es in f'ull only 
\\·hc 11 ~ · ou arc l.O ,·\Din g progra111 s ll'r i1t c 11 i11 
B:\SI C:. PFT handles m ac hi11 c la nguage I rog rarns 
(f\ll.P) some"·hat diffe rently, and a discussio n of' 
th e dillcrcnccs is be yond 0;1r scope ;11 thi s ti111 -·. 
Suffice it lo s;1y that Lh c LO/\D f"onnal s and LOAD 
execu t ion methods \\'c\ 'C d escribed here ,,·ill load 
i\l l.Ps into PET"s menHff\', but al"terll'arcls thing: 
hcgin LO clil"fe r. \ILPs a rc 11 \"C r autrnnaticall~ 
R l ' :\ I)\ ;I L. () .-\ D (() Ill Ill a II cl. ' \ 11 d l hc s l ; 1111 s 0 r 
111 c nH11:,. poilll Ts and oth T programs al .tc n,·ards 
is likel y 10 be quite dil lcrc 111 f"rom ll'h ;11 is see 11 ,,·i1h 
B.\SI C:. 

The machine Ian guagT prngTa m mc.T is " ·e ll-

INTERllCTIVE GRllPHICS/GllME LllNGUllGE 

FOR THE PET/CBM 
VIGIL Is an exciting new In t eractive language l or your 

PE TIC BM micro. VIGIL Video Interac t i ve Ga me 

ln1erpret1ve Language Is an easy to l earn graph ics and 

game l anguag e that !els you qu i c k ly creale i nt e ra ct i ve 

appl ications. 


• 	 More than 60 powerful commands permit you 10 easily man1pula1e graphics 
f igures on 1he sc reen 

• 	 Double density graphics give you 80 X 50 pto1 positions on your 40 column 

PET/CBM 


• 	 Large nurnoer display capabih ly , access 10 two e1ent timers and lone generation 
(if you have exl speaker) 

• 	 Load and save your VIGIL programs to cassette or d iskelle 

1ne in1erac1rve programs demonstrate the power of VIGIL · 8reakou1 , 
SpaceWa•. AntiAucraf1 , u F O Space Battle. Concentration. Maze. Kaleidoscope 
& Foitune 

• 	 Comprehensive user ' s manual w ith complel e li st i ngs of 

enclosed programs 


VIGIL comes on casse tte , or diskette ready to run on any 40 column 

PETIC BM micro w1tn at least SK of memory Speedy ROM ·Sel 

whe n order ing 6502 l1 st1ng of the VIGIL Int erpreter 

available separately US & Canada Foreign 
VIGIL FOR Pet/CBM on C3sse11e 01 Olskelle (w/9 programs) • $35 $40 
VIGIL User 's Mannual (rclundaote wilh soltware) . . . . . S10 $ 12 
VIGIL lnlerpreter l1s11ng (6502 Assembly language).. . . . . . . . . . . S25 .. S30 
PET MllCHI NE LANGUAGE GUIDE . • • , .•••.• S8 . $ 10 

rOOUUUll ABACUS SOFTWARE

Iii iii iiU!I ~-~n~0~a~Y~~. Michigan 4951 O 
1616) 241-5510 

Pnces include postage . Michigan 1es1dents include 4% sales 1ax Orders must be 
prepaid or vie bankca1d (Mastercard. VISA, Eurocard. Access, etc ) Include ca1d 
number and expira11on date. 

(CJ 1981 by Roy W&1nwrigh1 

PET l APPLE II USERS 

TINY PASCAL 
Plue + 

"""'" ~ 

The TINY Pa.seal Sys1em lums your APPLE II or PET micro ln10 a 1&.olt P-machlne 

You too un learn the language lh•I Is slated 10 become the succeuor 10 SASIC. 

TINY Pasc1t offers th• following: 


• LINE EDITOR to crHte. modify Ind maintain M>Un:.9 
• COMPILER to product P<odt , lhe atHmbly lang.aueoe ol the P-m.tehlM 
• INTERPRETER to tucute the complied P-eode (h.11 TRACE) 
• 	Stn.iclu~ programmed contt.ruc-11: CASE-OF·ELSE. WHILE·OO, IF·THEN· 

ELSE, REPEAT·UHTIL, FOR·TO/OOWHT0-00, BEGIN-ENO, MEW, CONST. 
VAR ARRAY 

Our new TINV Pascal PLUS... provides graph i~ illld other bulltln luncllons: 

GRAPHICS, PLOT, POINT, TEXT. INKEY, ABS ANO SOR. The PET ¥trslon sup· 

ports dOubll aenslty plolling on 4'0 column screen giving 80 x 50 plot PosUlons 

The APPLE II ve ,.sjon suppons LORES arul tor ROM APPLESOFT owners the 

HIRES graphics plus other lea1ures with : COLOR, HGRAPHICS, HCOLOR. 

HPLOT. POL a.nd TONE. For tnoae wno do not require graphics CIP1bll11 les. you 

may soil o rder our original Tiny Pascal package 


PET BASIC • .o ve rsion alM> available 

TINY Puca! PLUS· GRAPHICS VERSION· 
PET 32K NEW Roms casselte......... ... . . . . .• S55 ,. , 
PET 32K NEW Roms disketle.. . .. S50 . . . 
APPLE II 32KJ,8K wlOOS 3.2 or 3.3 .. ,. ... ..... . .... .... S50 

TIHY Pucol HON-GRAPHICS VERSIONS. 

PET 16KJ32K NEW Roms casset le ...• , .....•.•.••.•• SAO 
 ' 
PET 16K.IJ2K NEW Roma dlsket le................. , ..• S3S 
APPLE II w/ROM Applesoft 32K w/OOS. .... .... .• .•..• . S35 
APPLE II w/RAM Applesott '8K wlOOS..•.••••.•..••..•. S3S 

USER's Manual (re lunaabte with software order) ........• $10 
6502 Asumt>ly List ing ol INTERPRETER.graphics••.• . . S25 I VISA' 
6502.Assembly L1sl il'lg ot INTERPAETER·non graphics. - S2'0 SF 
rittt~~ .,\I& _ c.J. .. • 04 o.-......,Dlt~elC>y~l)roc- ~ 
~- ......-- •• lol.dl.., _U~''lt. 11•1-U.,o_ ~tc 
_ ld_ l .. l~l C4.0M1 

http:complex.it
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equipped to d ch· into Lh e e maue rs o n hi · ow n 
and if he pa s careful attention Lo PE ' · m mory 
pointe rs, he'. lik ly to be able Lo ge l LOA D to do 
an ything he wants. 

LOAD Errors And Other Problems 
During a L AD, PET compares the two co pies of 
th e program on th e tape. If, for so me r ason , it 
finds th em diffe re nt , it tries to d ec ide which co p)' is 
correct, a nd it i of'ten able Lo d o so . But om tim es 
PET ca n't correct th e rro r , a nd in th es cases 
you'll ge t a ?LOAD ERROR message. Other Lim s, 
PET\ ill find and prim Lhe progra m na me, but will 
not LOAD the program. Or it may miss the progn1m 
name a l tog th e r and me rril y kee p SEARCH I G 
w the e nd of th La p . 

Wh e n an y or these Lhi ngs ha ppen ' )'OU shou Id 
re wind yo ur Lape and try aga in. If thin gs d o n't 
work prope rl y the s co ne! time, you should Lake 
correcti ve action . Clean and d emagnetize you1· 
La pe head a. des ribecl in COMPUTE!# I 0 ("'G ·u in g 
th e Mo LFrom Your PET Cassette Dec k," pag · 4'.2) 
and elsewhere in th e PET lite rature. H Lhis d o ·sn't 
co rrect the proble m. Lry LO ADing th e program 
severa l times . If vo u a re at la t succes ful , make 
sur th e progra1;1 run · prope rl r, SAVE it o n a 
fres h tape , a nd co nsid ~ r dis ·;nding th e first copy. 

suall y th e combination o [' cl eaning/d e mag
netizing/new program co p y will cure an y persis tem 
LOADin g dil"licu lt.i es. IF not you a nd pe rhaps 
your se rvi ·e d ea le r , will ha ,·e to look furth er. 

Along th ese lines , it 's impos ibl LO m· rem
phas ize th e va lu ·of listening lo yo ur LO Ds, since 
most e rror ·iwaLions ca n be easily hea rd on th e 
tape . Wit hout tryin g, I have d eve loped rhe a bilit • 
to hear mo. l bad loads. a nd 1ou ca n do il , I oo. Th 
ear is a n amaz ing ly se nsitive organ. eve n to di g ital 
input. Advanced PE"l troubleshoote rs ca n also 
make use of th e STATUS word , and of' PE EKin g 
tape error locations. 

A word on head a li g nment is in orde r he re . Ir 
you cons ist ml y hav 1rouble LOA Ding tape · 
created on other PETs, it is likely that your tap 
deck 's read /write head, or the one on the other 
PET, is out of a li g nm e nt. COMPUTE! # 8, ·011lains 
some good instru ·tion.s 011 correctin g this problem. 
(" De tecting Loading Probl e m · and Corre ·tin g 
Alignment 011 your PET ," page 11 4). Incide ntal! ·. 
head misalignment is ve1y easy to d e tect b)' ear . © 

COMPUTE! 

The Resource 

PET/CBM SOFTWARE SALE 
Joystick Interface Kit! S13 

Connector + semiconductors ro 
conn ct two Aran J0ysr1 cks to yow 

Pet. 8-page 1nstrurnon booklet. 
Some soldering required. 

SPECIAL! 
Interface k1 r 

half price 
With S25 


software purchase. 


JOYSTICK SOFTWARE 
For 40 col. PeVCBM BK or more. WH h CB2 sound 

NEW BOWLING M ost comprehensive s1mula11on 14.95 
NEW COOL FOR CATS 9.95 

GAlACTITARGET arcade game 9.95 
SPACE RACE arcade g me 9.95 

NEW COSMIC BLASTER arcade game 9.95 
THIEF+ BLOCKADE two games 9 95 

NEW TOKER smoking game 7.95 
CARD SHARX (no joystick) 7. 95 

PROGRAMMATICS INT'L 
71 Sargent Ave. 

Providence, RI 02906 

Dealer 1nquffles 1nv1ted. RI add 6% lax. 

MATHEMATICS, BASIC SKILLS 

EXPLICITLY PRODUCED EXERCISES IN ARITHMETIC 


For use with *PET(2040 Disk Drivef2022 or 2023 Printer 

Computer programs designed for use by the classroom teacher as a primary 
source of exercises in mathematics, basic skills. Through simple question and 
answer, and with the use of only one computer system, a teacher may satisfy 
all individualized, in-class and homework requirements for drill in arithe· 
metic. Students work directly upon exercise sheets. Difficulty level is easily 
adjustable. Answers are always provided. 23 programs included, covering 
integers, decimals, fractions, percent and much more. 

ON DISK $99.99 

ALGEBRA 

EXPLICITLY PRODUCED EXERCISES IN ALGEBRA 


Sixteen programs in linear and fractional equations, simultaneous equations. 
quadratics, signed and complex numbe; arithmetic. 

ON DISK $99.99 
(Arizona residents, please add 4% sales tax .) 
Please add $1 .50 for postage and handling. 

T'AIDE SOFTWARE COMPANY 

P.O. BOX 6S 


EL MIRAGE, ARIZONA 8S33S 

- Inquiri es Invited 

•per is 1 u1dtmult of Commodort Busi ness Mach inrs. h t . 



The SM-KIT is acollection of machine language firmware programming and test aids for 
BASIC programmers SM-KIT 1s a 4K ROM (twice the normal capacity) which you 
simply insert in asingle ROM soc et on any BASIC 4CBM/PET-ilither 80 column or 40 SM·KIT 
column Includes both programming aids and disk handling commands. 

for Commodore Computers ERROR DETECTION. lhe SM-KIT automatically indicates the erroneous line and 

statement for any BASIC program error. 

LINE NUMBERING the SM-KIT automatically numbers BASIC statements until you 

turn lhe function off. 
 A Programming Productivity Tool
SCREEN OUTPUT. lhe commands FINO. DUMP. TRACE and DIRECTORY display on 

the CRT while you hold lhe RETURN key (display pauses when the key is released). 

Continuous output is selected with shift-lock. 

OUTPUT CONTROL to DISK or PRINTER. in addition to displaying on the CRT. you can 

direct output to either disk or printer. 

HARDCOPY. allows screen displays to be either printed or stored on disk. 
 ONLY 
FIND. searches all or any part of a program for text or command strings or variable 
names. Either exact search or wild card search supported. $40 
RENUMBER the SM-KIT can renumber all or any part of a program. The selective 

renumbering allows you to move blocks of code within your program. 

VARIABLE DUMP displays the contents of floating point. integer.and string variables 

(both simple and array). Can display all variables or any selected variables. 

TRACE SM-KIT can trace program execution either continuously or step by step 

starting with any line number Selected program variables can be displayed while 

tracing. 

DISK COM MANOS as in DOS Support (Universal Wedge). the "shorthand" versions of 

disk commands may be used for displaying disk directory. initializing. copying. 

scratching Illes. load and run, etc. 

LOAD SM-KIT can load all or part of BASIC or machine language programs. It can ' 

append to a program in memory.overwrite any part of aprogram. load starting with any ~· .·
A 4K ROM with both 
absolute memory locahon. and load without changing variable pointers. programming and disk 

J 
MERGE allows merging all or any part of aprogram on disk with aprogram in memory. I .handling aids. ~SAVE and VERIFY SM-KIT provides one step program save and verification. It also 	 :· ( " 
allows you 10 save any part of a program. or any address range. 

Developed by (and available in Europe from) SM Softwareverbund-Microcomputer GmbH. Scherbaumstrasse 29, 8000 Munchen 83, Germany 

· WRITE FOR CATALOG. 
252 Bethlehem Pike AdO SI 25perorder lor sn1P1Jong We pay balance al UPS ~urtacecn.,,g~A B Computers
Colmar, PA 189-15 215·822·7727 	 on all prepaid orders P11ces hsled are on casn d1scoun1 basis Reguld• 

prices s11gn11v n1gner 

JUST PLUG IT IN 
• No soldering • No messy wires 

SOFTWARE 
SELECTABLE 
1 . Software select one of two 

operating systems. 
(BASIC 2.0 I BASIC 4.0) 

2. Software select utility ROMs 
at conflicting addresses. 

$125°0 (U.S.) 
($150.00 Canadian) 


Add $3.00 shipping to all 

points outside Canada. 


Master Charge and 

VISA accepted. 


For 24 Pin ROM Machines Only. 
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Graph Plotting 
Routine 
Cloud C'eeion 
Bellevue. A 

r o u t in fo r prin t in g 'Ta ph · i · g i,·e n in th e 
accompa n yi11 g lis tin g-. I us· it in 111 )' ' toc k i\ larke t 
Se ri es o f program s \\T itt 11 fo r PET . It \\'i ll r un rn1 
all PET: \\' h <.: th r o ld o r n ' \\' RO\!': a nd th ·HO 
column C: Bt\ J. T h e p rngra m i. in B1\ S IC a nd is 
or ie nt e d in th e n orm a l 111 a n11 c.: r r a th e r th a n ro ta ted 
.J Od egr ee · as in ·0111<.: ot h e r g raphica l prog ram s. 
Se ve ral cqu ;1ti o 11 · 111 a> be i11di vidu ;tll plo tt c.:cl a 11d 
s upe rimpo ·e el , a ve r y u se ful f'eature f'o r so m e 
a ppl ica t io n s. Fo r c xa Ill pi e i 11 0 11 e () rIll y s toc k o pt io n 
prog ra m s a pl o t o r n o nn;tl \'a lu 'a a run ·t io 11 of 
th e u11Cl ·rl yi 11 g . tod. pri ce. for ,·a riou s . tratcgics. 
allo \\'S co111pa riso 11 or d ifl •r e n t o ptio m ill a class 
(s u ch a · cliffe re nt t i111 cs to c.:x pi ra ti o n ) . .-\ga in , in a 
pnJgra m !'or th e a n a ly ·i . or a tim ·eries o f' prices, 
th rc equa ti o n · arc found rc pr ·s c.: ntin g t he lo n g-
t ·rm t r ' 11(1, th e m;~j o r cycl " a nd th · ne x t s hor1 c 1· 
c ~ · rl '. T h e th ree c un·c · a rc p lo u c d supe rimpos ·cl . 
to co m pare th e e ffect eac h has 0 11 t h e pn~j e ·t ·d 
. um . T h e lis t in g i,·es th e p lo u in r rou ti n e. i11
cludin g dra \\' ill r a 11cl lab lin g o r th oordi11 a te . 
a 11 d . as an il lu s tra ti o n . a s ine a nd cos in e \\'a\' e a rc 
p lo tt ·cl. 

I 11 th e li s ti11 g . "ci r " is th e t lear SlTL'l' lt c h ;1r;1cte r 
a n d " ho111e.. is c ursor ho 111 e. L i11 c .· .1 0-~IO dc te rm i11e 
w h c th r th · rnac hine is 0 11 of' -1- 0 co lu11111 s or th e 
80 ·o lum n CB !. I r u s in g a ·10 co lumn 1nac hi11 c 
o nl y. P , wh ic h is us cl as a 111u lti p lie r to 111at c lt th e 
2:) b. 0 T ree n , ma y b cl ·le te d . Scree n 111 e mo r y 
locat io 11 s s ta rt a t 32 768 (th e uppe r k:f't co rn e r ). 
T he 40 co lu m n m ach ines e ncl a t 33 76 7 (th e le"'· T 

ri g h t p os it io n ) and th e.: 8 0 co lullln 111achi1 1e e 11 cl s at 
'.1 ·17()7. I. in c.: 900 0 as ks f'o r ;1 PRI NT Rr\ T IO. R, 
wh ic h is lll ult ip li e d by t h e ord i11a lc.: , ·;d u es of't lt e 
cu n -e be i11g plotte d in ord e r LO a dj us t w t he dis p la y 
a rea. T h e.: u ni ls of o rdin a te , ·,du es ;11 '(' g i, ·c n in 
tc rrn s o r ~ [ ' t he rcciproca l of' R. 

T h e.: hori1.0 11la l co o rd i11a 1c is cl ra \\'11 by li 11 cs 
~) ()I 0 - ~ JO( iO by PO K I (; 111 i1 1u s s ig n s in lo a ho r izo 11 
tal lin e swnin g a t '.)'.,!7 ()8 + ~ 1 2 0 * f> V + -~ , o r 3'.·Hi ~l2 

for th e ·W co lum n 111ac h in . H o wever , e \'C r )' lil't h 
po s it io 11 is 1narkcd w i1 h a plt 1s s ig 11 b~ li 11 e !10 :) 0. 
T h is lo ca1i o 11 is t \\·o li11 es up f'ro 11 1 tl H· bot 1011 1of't lw 
Sl'IT l' ll ;111 d fi,·e pnsi t io 11 s to tl1 t· r ig ht ,,·line t h e 
vc r t ica l a x is w ill s tar t to allo\\' f'or ord i11a tc \';du es to 
lil' p r i1 1tccl to its lc.: f't. Li11 c 90():) h o m e s 1 he u 1rso r 
a nd ~)( 1 7 0 1110,·cs th e c ursor d ow 11 to t h l' li rs t lin e 
be low tl1t· li11 c _j11 s t clraw 11 !'or pri 11ti11 g o l'th c coo r
di na te.: va lu cs b)' li11 c !I I 0 0 . 

I. in cs ~1200 -!12 :"'> 0 d r; 1ws th e \'l'l' ti c;tl coo rdi 11a1c 

;JS ;t SC ri es of' co lo ns ma rke d with a p lu s s ig n a t 
l'\ · cr~ li l'th pos iti o 11 . L in es ~nOO-~J:?ll :) PO KES i11 
th e o rd i11 a lc ,·a lu c. LO th e le f'l of' th e.: axis. Li nes 
9300-9320 prims - I 0 I. lin es ~) 32:) -933 :) pri n ts 
-:1 i\I. lin e 93-1 0 is zero an d ~) '.~-l-S-~1 3:-10 print s :) \!. 
Lin c 9:"i I 0 pri 111s t h e ,·alt 1 ·s ora s in e.: f'1 1n n io 11 as a n 
* a n d ~) :)2 0 th e cos in e ru11 c tio 11 as a + . 

50 PRINT "fi" 
60 PV=PEEK(50003) 
70 IF PV=l60 THEN 90 
80 PV=l:GOTO 90 00 
90 PV=2 
9000 INPUT "PRINT RATIO R=";R:M=l/R 
9005 PRINT,,"M=";M 
9010 FOR I=4 TO 35*PV STEP PV 
9020 FOR J=PV TO 4*PV STEP PV 
9030 POKE 32768+920 *PV+I+J,45 
9040 NEXT J 
9050 POKE 32768+920*PV+I,43 
9060 NEXT I 
9065 PRINT "h" 
9070 PRINT "vtttttttttttttttttt t t t" 
9100 PRINT TAB (3);0;TAB(l2*PV);l0;TAB(22 

,*PV);20;TAB(32*PV);30;"X " ; 
9200 FOR I=0 TO 20 STEP 5 
9210 FOR J=l TO 4 
9220 POKE 32772+920*PV-40*(I+J) *PV,58 
9230 NEXT J 
9240 POKE 32772+920*PV-40*PV*I , 43 
9250 NEXT I 
9300 POKE 32768+920*PV,45 
9305 POKE 32769+920*PV,49 
9310 POKE 32770+920*PV,48 
9320 POKE 32771+920*PV,13 
9325 POKE 32769+720*PV,45 
9330 POKE 32770+720*PV,53 
9335 POKE 32771+720*PV,13 
9340 POKE 32771+520*PV,48 
9345 POKE 32770+320*PV,53 
9350 POKE 32771+320*PV,13 
9500 FOR X=0 TO 35 
9510 POKE 32772+520*PV-INT((l0*SIN(X*2*, 

,'l'"(/36)) *R+.5)*40*PV+X*PV,42 
9520 POKE 32772+520*PV-INT((l0 *COS(X*2*, 

, 't1'/36)) *R+ . 5) * 40 *PV+X*PV, 42 
9530 NEXT X © 

TOLL FREE 
Subscription 
Order Line 

800-227-1617 
In CA 800-772-3545 

Please ask tor Extension 401. 
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Do more with your Commodore. 

Plug in the printer that 


business professionals prefer. 

Discover the quality difference and move up to Mannesmann Tally 
printing. The high speed 8024 serial printer comes ready to plug into 
and work with your Commodore system. No fussing with convertors 
or adapter boxes. 

Here's what you get. Print speeds up to 200 lines per minute. Full 
132 column printing. Conforms with Commodore specified program 
functions for full software compatibility. Whisper quiet operation. 
Clean, crisp and pleasing print quality that's always consistent copy 
to copy. Rugged , industrial strength construction. A print head that 
promises years of usage before replacement. A machine you can 
drive as hard as you want , yet it never requires preventive mainte
nance. Never needs periodic adjustments. 

There's more. An easy to change, snap-in ribbon cartridge. Dual 
tractor paper engagement for positive alignment. A built-in self-test 
routine. Double wide printing on demand. A nine-needle print head 
model for true descenders on lower case characters. An optional 
Quick-Tear kit for forms removal immediately after printing. See this 
machine for yourself. 

Ask for the Model 8024 at your nearest Commodore dealer or 
contact us. 

Mannesmann Tally, 8301 S. 180th St. Kent, WA 98031. Phone: 
(206) 251-5524. 

MANNESMANN 

TALLY 
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Linelist 

G H. Wa tson 
Physics Departmenl 
University of Delaware 
Newa rk. DE 
Wh e n e xamining a PET 13 I . progra m for th e 
firs t time it is ce rta inl y co 11 v niclll to h ave a li s ting 
prucluc cl b a print r. No print · r m ea ns that yo u 
mus t li st th e prog ram o n th e s T n . Wh n th e 
c r ce n is full , eac h ne \\' lin whic h i Ii t cl w ill 

scroll a n ea rli e 1- lin e off th e top o f' th e sc ree n . 
most. o u ma y vi w 2-1 lin es of' o ur prorra m . Th i 
wo uld b acceptable if o nl 1 yo u co u ld stop th e 
li s ting. e xamine th e conte nt " a nd th n cominue . 
The listing proce m ay b s lowed by cle pre in g 
th e OFF/ RV key a n I stopp db · hittin g th R '1 I 

P ke , but unfortunate ly n< provision was 
made for an indefinite pau ·e a nd th e n co ntinu e. 

If' o u h ave uffe re cl from typing LI T lin e # 
- lin e# over a nd over 0 1· )'O U ha \'e tir d o f' u-yin g to 

trike th e TO P kc at just th e r ig ht in sta nt , then 
LI · LI T ma y be th · answn to ·our problems. 
LI ELI Ti · a B IC " loader" f'or a fairl s ho rt 
m achin e lan g uage p rogra m ( 140 b ·te ·). B loading 
a nd runnin g LI 'ELl T, a pro()'ram \\·ill be Teated 
a l th e to p of' m e m o ry- us ua ll ·_ju ·t b IO\\' S 1·c n 
m e m o r a nd \\'here , 'C l I st rin rs a rc sto re d . \\'ith 
a n appropriate ' \ · com m a nd. a li s tin g will be 
e r atedju La th o u g h LI 'T we r ntcr cl. The 
impo n a nt distinction is that the Ii tinir ma y be 
h a lt cl b ho ldin g d ow n th HI FT k y. v\ h n th 
s hift kc is re leas ' cl, th lis tin g continues. Dep r ss
in g ' HI FT/ LOCI' f'r · · bmh h a nds to co p y th 
progra m onto pap r. Further. o ne additiona l lin e 
is li sted eac h ti m e ;moth r key i · tnt k: l u ·e 
I N T / DEL to avo id ha \' in g so m ·o f' th e ke ·s trok s 
di s pl a c d when th Ii ·rin g is ·um pl e t ·cl. 

I IOW d ocs th is progra m work ? ru ·t of' th e 
LI 1\ lLI T m ac hin • 'C>d ~ i · id ntica l to the LI 'T 
routin e ·w1·ecl in R 1\1. '' Why not j u ·t u se aJ R 
in tn1c tio n to onn ·ct to th e BA IC: LI Trout in ?" 
yo u mar ask . This incl eel \\'as Ill · original in1cn1 ion : 
unl'ortunatcl y 11 0 ·o rrcs ponding RTS ' xist · to 

r·ac ilita te re tu rn rrom t h e s ubroutin e ·a ll . Lu c kil " 
th e pan of th e Ll T ro u1 in we are inte res te d in is 
rc loca tahl - th e ahsolut a dd ress of' th e code is 
n o t rck rc nce d . So t lt c rou1 in c ca n be .. 10\niloacl c d " 
into RA!\ I \\'here then 'tTssary c h a ng s llla y he 
mad e. 

Fir ·t the loader progra m reads th · top o(° 
1n c 111 o r y point 'I' a t ."3-1.. ·:~ :) a 11 d 1110,·es I he I o int e r 
clo\\'n tn make roo111 f'or I ·10 b ytes. The 11 e ig ht 
bylt>S arc 10;1 I ' cl \\·hic lt :ire rcspo11sihlc l'or se ttin g 
11p th e point. r which s ta r ts the li s tin g proc ss a l 

th e s1art of' BASIC. The poin1cr at $ 2t'. S~9 (s tart 

of' BA I .) is t ran s f'e rre cl w $5C, $5 0 (b lo ·k transf'c r 
poi nt r # 2): 

A5 28 LDA *TXTTAB 
85 5C STA *LOWTR 
A5 29 LDA ':TXTTAB+ I 
85 50 STA *LOWTR+ I 

/TXTTAB=0028 /LUWT=005C 

Thro u g h PEEK and POKE sta te m e m s. th e required 
p a n of the LIST routine is downloaded - $C5DC

C657 for B AS I 2.0 (upg rad e RO ,[)and $13657
$13600 fo 1· B ' I : 4.0. 

1 n order tu provide the pa use fea ture , th e 
Ii tin r routine mus l be di,·ertecl after eac h lin e is 
print cl. The p a tch i made b )' re placing the stop 
k )' Le t (J R ISC TTC- 20 E I FF) pre e lll in th e 
t ran p la nte d RO I roulin ·with a.J R Lo the pause 
s ub ro utin e. Th loade r program kc ps track of' 
\\'h re th n e \\' s ubro utin e resides a nd rep lace 
$FFE I with the co rrect address (\d1ic h depe nds 0 11 
th top o r memor · po inter) . T h e Pr\ l:S E subrou
tin · i · ·h o n : 

20 El FF PA SE JSR ISC TC 
A5 98 WAIT LOA *SHFKEY 

DO FC BNE WAIT 
60 RTS 

/ ISCNTC = FFE I HFKEY=9 

I f' ·11FK E Y cont :1 insao11 c , th eS Hl FTk vis 
d epre ·secl ; n o t d epressed if z ro. Finall~· . Lhe 
I aclc r program clispla · · the SY command \\·hi c h 
\\'ill produce th list in g. 

\\ ith j u st four bytes (AS 9 DO FC) ;111y machine 
la n g u age prog-ram may ha \'C:' a pau ·e fea ture. T hi . 
ma · a l ·o be add e d to a B · 1 C program \\·ith the 
follo\,·in gstarem e nt : v\ \lT 152.1.l. As a n e xa mple , 
th prev iou · ·tate m e nt placed as lin e 50.) in DI K 
D! St\ . ' Fl\ I BL E. R will allo\\' )'OU LO co 11L ro l th e 
nu tput with rhe SI I l FT key. 

I hope )'Ou \\·ill find this program useful. With 
a ·m a ll :llllOUllL o (' programming ( ( ()bytes a lo n g 
\\' ith cha n g in g 2 b\'l es) . it is possible to ge t a dra mati c 
e ffect. Pci-haps ~ ·ou \\·ill li11d a dilTne111 ap pli -ati011 
\\·hi h req uires 111 0 ,·in g a RO\! routine i1110 Rr\l\I. 
Please sha r e it \\'ith us il'\'ou do . 

100 REM LINELIST/2 . 0 G. H.WATSON 4/81 
110 
120 REM READ TOP OF MEMORY 
130 M=PEEK(52)+256*PEEK(53) 
140 
150 REM ~FT NEW TOP OF ~EMORY 

160 M=M-140:X=M:GOSUB400 
170 POKE 52,L:POKE 53,H 
180 
190 REM BEGIN AT START OF BASIC 
200 FOR J:OT07:READ A:POKE M+J ,A:NEXT 
2 10 
220 REM DOWNLOAD ROM ROUTINE FOR LIST 
230 FOR J:OT0123:A=PEEK(50652+J) 
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VORDPROPAC ana JI SAM a1e t•aderna1ks ol 
Jin• Micro SySI r:is Inc 
\" 01 Pro s a lfa0er"1a r ol Pro tess1ona1 
So't .·.a 1C' Inc 

"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 

JI NSAM Data Manager. 


JINSAM is Commodore 

approved. JI NSAM is 

available for all Com

modore 32K microcom

puters. 


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 


240 POKE M+J+8,A:NEXT 
250 
260 REM PATCH LINELIST TO ROUTINE 
270 X:M+J+8:GOSUB400 
280 POKE M+23,L:POKE M+24,H 
290 FOR J:OT07:READ A:POKE X+J,A:NEXT 
300 : 

310 PRINT"LINELIST: SYS";M:END 

320 : 

400 H=INT(X/256):L=X-H*256:RETURN 

410 : 

500 DATA 165,40, 133,92, 165,41, 133,93 

510 DATA 32,225,255, 165, 152,208,252,96 


For BASIC 4.0 change the following lines to: 

160 M=M-151:X=M:GOSUB400 

230 FOR J:OT0134:A=PEEK(46679+J) 

Power 
On/Error 
Indicator For 
CBM Disks 

Jim Butterfie ld 
Toronto. Canada 
This is a simple, inexpensive little board that you 
mount in your Commodore 2040 or 4040 disk 
unit. It does two things: 
- he red e r ror li g ht on the disk unit becomes 

two-colour: red for r ro r green for power o n ; 
- When an error occurs, the lig ht wrns to a flick

e ring r d , a nd th e re i ·a lo w-l e I a udible a la rm . 
The first ff t- th e r d /g r n li g ht - is 

·imila r to that of th e 8050 di sk unit. I t's ve r hand 
for remind ing o u that th pow r i o n . 

f he second ite m - fli cke ring li ght and audible 
alarm - i v r y u eful , pa nicula rl to b ginning 
Ii k u. er.. lnslead of ha\·ing Lo remember Lo look 

al Lh e d isk unit to see if e rythin g is go ing we ll , 
Lhe uniL will let you know Lh at there's a prob le m . 

The disk wi ll continue to sound the a lann 
until the e r ro r conditio n i. cl a r d , e iLl1er by doin g 
anoth r op raLion o r by inte rroga tin g th e e rro r 
slaLUs. I kn ow o n LIST who ·a n'L : ta nd Lo have his 
d i k yippin at him. and has di abled th e sounde r 
uni L. He's an exception: th e sound is qui te low 
le \·e l, and most of LI find tha t iL '. useful to have 
p roblems ca lled to o ur a ll ·ntio n. 

Installation 
Pulling the IndicaLOr into yo ur 20-W i nol difficult , 



138 COMPUTE! September. 1981. Issue 16 

and requires no pcrrn;rnclll ·hanges to yo ur disk 
unit. You can a lways l llt eve r ything back xactly 
Lhe wa y it wa . T he board mou1Hs ont one or th 
disk boards by means or a screw \\'hich rep laces an 
ex is ting scr w. You'll ne cl LO re move I he old LED 
light - a matter of loos nin g th locking ring 
and r p lace it with the ne w two-colour uniL. 

IL can b don wid1 o uL technical e xpe rtise, but 
it 's probably better to hav sorn one on hand wiLh 
a litde ex pe rie nc . M disk i · quiLc an ea rl y unit , 
and J found two sma ll proble ms: th e mounting 
sc rew wouldn 't fit into it s mat ·hin g nut until I 
loosened the \\1ho le di ·k circuit board and posi
Lioned th nut prope rl y; and th e mounLing ·e r ,,. 
didn'L get a satisfactory ground rrnm the board it 
was mounted on ... I had L<> run i11 as ·paratc 
ground wire. NeiLher o f th· e arc . e rious problem ·. 
and I und -rswnd Lh a t th arc unlik ·l y Lo occur on 
more rece nt mode l of 2040 and 40-10. 

I had a liule tro ubl e with th lo ·king rin g, buL 
that wa. Ill )' u ·ual clum ·incs.. I dropped it on the 
!loor and spent half an ho ur linding it in rn · shag 
carp L. 

It ' · s imple . ine xp n. i,· . a nd quit wonlrn·hilc. 
- Powe r-On/ Error Indicato r . a\·ailab le from 
Canadian Micro Distributors Ltd. , '.i65 lain t .. 

liltun. Onta rio Canada L9T I P7 . Pri ·c: ' ~.l.95. l 
uncl r tancl that .S. orcl rs will be hipped from 
C 1D's A warehou e. ·o th a t purchasers ,,·on 't 
need Lo worry about cu:LOm - and dut y. © 

~,,,,,,,,,,,,,,,,,,,,,~ 

~ 80/40 COLUMN SPACE INVADERS ~ 
,._; $29.95 jl! 
~ Euctly duplicites the fuou1 1rc•de q•H. Enjoy hours of ~ 
~ ch1llenqinq f1111. For Co11Dllor1 Co1puters •ith Reluse 4 of ~ 

=·.~:_1_c_,_.'.i_t_h_•~- -~-.":._a_~ -~~1-~~~.~~~~~: •••••••••• ••••••••••••••••·I 
~ COMMODORE V I C SOFTWARE j1!
jl! Qu•lity Softure llhich incorpor•tts ncitinq Sound, Color, ~ 
~Graphics and Anniution. Show off 111 of tht uny hctts and jl! 
~ c1p1bil i tie5 of your ca1puttr. jl! 

~ Lunar Lander Ho1e Fin111ce ~ 
~ Wrap "•th Drill ~~ 
,._; ~utout Hangun ~ 
jl! 81 acti1ct V.htrt ~ 

~ Pong Dthtllo ~ 

~ :~~~ R•idtrs ~~~~~n~1lery ~ 
jl! Ba1bl Allay Cipturt ~ 

~ ~II of the above u1 prictd at S9.'r.! or Hiett •ny three for jl! 
~ $27.50. Plust •~d tl.00 ind specify tM Doti r1lt1sr ii you ~ 
~ wish di 5k butd softwue. ,._; 
~ Send SASE to be included on our liilinq li1t. ~ 
~ Add . 50 shipping and hand! ing. Think You. jl! 
~---~--~-~-;,;;~····~-~~-;;;····;:_:~·~···············~ 
~ 2905 Porh O'C1ll Ct. Plino, h 75075 1214) BbH333 ~ 
~,,,,,,,,,,,,,,,,,,,,,J 

CBM/PET INTERFACES 

Serial (RS-232) 
Parallel 
Communicationsr 

serial/parallel 
Analog ( 16 inputs) 
AC Remote Control 

w/clock calendar 

RS-232 SERIAL PRINTER INTERFACE - addressable 
baud rates to 9600 - switch selectable upper/lower, 
lower/upper case - works with WORDPRO, BASIC and 
other software - includes case and power supply. 

MODEL - ADA 1450 149.00 

CENTRONICSINEC PARALLEL INTERFACE - address
able - high speed - switch selectable upper/lower, 
lower/upper case - works with WORDPRO , BASIC and 
other software - has Centronics 36 pin ribbon connector 
at end of cable . 

MODEL - ADA 1600 129.00 

CENTRONICS 730/737 PARALLEL INTERFACE - as 
above but with Centronics card edge connector at end 
of cable. 

MODEL - ADA730 129.00 

COMMUNICATIONS INTERFACE WITH SERIAL AND 
PARALLEL PORTS - addressable - software driven 
true ASCII conversion - selectable reversal of upper
lower case - baud rates to 9600 - half or full duplex - X
ON, X-OFF - selectable carriage return delay - 32 char
acter buffer - centronics compatible. 

MODEL - SADI 295.00 

ANALOG TO DIGITAL CONVERTER - 16 channels 
requires an 8 bit input port and an 8 bit output port - 0 to 
5.12 volt input voltage range - resolution is 20 millivolts 
per count - conversion time is less than 100 micro
seconds per channel. 

MODEL- PETSET1 295.00 

REMOTE CONTROLLER WITH CLOCK/CALENDAR 
- controls up to 256 devices using the BSR X10 remote 
control receivers - 8 digital inputs - TTL levels or switch 
closure, 8 digital outputs - TTL levels. 

MODEL - PETSET2 295 .00 

All prices are in US dollars for 120VAC. 

Prices on 220 VAC slightly higher. 


Allow $5 .00 shipping & handling , foreign orders 

add 10% for AIR postage. 


Connecticut residents add 7 '12% sales tax. 

All prices and specifications subject lo change without notice . 


Our 30 day money back trial period applies. 

MASTER CHARGE/VISA accepted. 


MENTION THIS MAGAZINE WITH YOUR ORDER 

AND DEDUCT 5% FROM TOTAL. 


IN CANADA order from : Batteries Included, Ltd .. 71 Mccaul 

Street, F6 Toronto. Canada M5T2X1 . (416)596-1405. 

IN THE USA order from your local dealer or d irect: Connecticut 

microcomputer, Inc.. 34 Del Mar Drive . Brookfield, CT 06804. 

(203)775-4595. 


Dealer inquiries invited. 


Connecticut microComputer, Inc. 
34 Del Mar Drive, Brookfield, CT 06804 
203 775-4595 TWX: 710 456-0052 



SOFT\NARE 

HARD\NARE 


FOR THE 

HARDWARE FOR THE VIC 20® 

• 	 3 K Memory Expansion with addressable and switchable ROM 
slots 

• 	 Joysticks 

• 	 Light Pen 

• 	 Game Paddles 

• 	 RS232 Interface 

• 	 Home Controller Interface 

• 	Add on Memory Boards 

SOFTWARE FOR THE VIC 20@ 

• Games 

• 	Educational 

• Personal 

• 	Professional 

• Business 


AND MUCH, MUCH MORE!!!! 


DEALER INQUIRIES INVITED 
Clip Coupon for FREE CATALOG 
Catalog available in Spanish (Version Dispon ible en Espanol ) 

< 


,,,,
,
, 
,,,''G~~, ~ ,, , ' united microware , industries inc., 3431 H. Pomona Blvd . ,, Pomona, CA 91768 

,,,' Please send me my FR EE CATA LOG 
describing your Hardware , 
 and So ftware Products. 


,' NAME _ ______ ____~ ,, 
, ADDRESS _____________United Microware Industries Incorporated ,

3431 H. Pomona Blvd .. Pomona. Cali fornia 91768 ,

(714) 594-1351 ,' CITY _ _____ ____ STATE ____ 

VIC 20 is a Registered Trademark of , 
Commodore Business Machi.nes I# ZIP ______ COMPANY __________ , 
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An Efficient AID 
Interface Richard Olivo 
We use AIM-65's for the acqui sition a nd sto rage of 
transie nt a na log data. O nce digitized and stored , 
th e data arc played back to osci llo. co pes CH' to chart 
record c1"' for pe rmane nt cop ies. T he interface 
1-equire me nts are fa irl y d e ma ndin g in te rms or 
speed (a sample is taken every I00 microseconds) 
and se nsitivity (the in put sig nal is a bipolar voltage 
of about 50 milli vo lts) . I have des ig ned a n e ni cie nt , 
ge ne ra l purpose a na log/digital inte rl'ace \\'hich 
connects to th e use r 6522 ve rsatil e inte r face adapter 
on th e A I M, a nd could be used without modification 
wit h other 6522-based para ll e l ports. 

It is design ed around two r lati,·e ly inexpe n
sive, hi g h-pe rformance integra1ed circuit s from 
Analog Dev ices , Inc (Box 280 , orwoocl, IA 
02062). l chose th ese devices for the ir ease of use 
(they rcqui1·e no exte rnal parts) their speed , a nd 
thei1· mode rate cost. nalog-to-d ig iw I con ve rsion is 
pe rformed by the AD570 ($2~l). a n 8- bi1 dev ice 
with an input nmgc ol' + 5 to -5 vo lts a nd a 25
microsecond co nve rsion time . Digital-to-analog 
output is pro\'ided by th e 8-bit AD5 58 ($ 11 ), which 
has an o ut put range or() to I() \'Olts and which 
requires aboul 2 micn>seconds to produ ··a l'ull
scale chan ge in th e o utput ,·oltage. T he da1a lines 
of these two d e \'ices are connected to the 6522 's 
ports A a nd B, with con trol lines CA I and CA2 
also used . Control lin es CB I ancl CB2 are free; we 
use th e m 10 re ·e ivc tri gge r pulses (CB 1) a nd LO 

output sy nc pulses (CB2). I add ed circ uitry to 

protect CB 1 and CB2 aga inst inach ·en ent a pplica
tion of non-TTL n >ltages, but this protection co uld 
be omined . T he in terfo -e a lso provides p1·eampli
fi ca tio n o r th e in pu1 with \'ct ri a ble ga in l'ro m 1 to 
I000 (i n I ,2 ,5 ste ps), a ze ro-offset adj ustm ent, a nd 
a cho ice be tw een direct- or capac itor-co uplin g for 
the input. The output connector is switchable 
be t ween th e pream p l i li er's o ut pu l and the output 
of the digital-to-an alog com ·c1·te r . T he full int ~ rfac · 
circuiu·y is sho\\'n in Figure 1. 

Altho ug h programs fo1· d a ta collection Gin 
become length y. th e act ua l rnutines fo r a nalog 
input a nd output are brie f'. Output through th e 
ligita l-to-a na log con\'e rt e r is extre me ly simpl ', 

since the d e ,·ice is connected in its transpare nt 
(unlatched) mode. ln this mode, a byte writte n to 
Port B appea rs immediate ly as a steady ana log 
\'Oltage <ll th e con\'erte r. Th e AD570 in put co n\'er

ter, on the other hand , req ui1·es contro l lines to 

sta rt co nve rs io n and to de tecl that data a re ready. 
In m y circuit , control line CA2 initiates conve1·sion 
by supplying a TTL 1 ul -c, which must last a t least 
two microseconds. Conve rsion begins o n the falling 
phase of the pulse, which a lso blanks th e AD570's 
d ata lines . After 25 microseconds , the e nd o f con
ve r ·ion a nd th_e _ap pea ra nce of new data ar sig
nall ed by th e DR line (p in 17 of the AD570, con
nee1ed to control line CA I); this line goes low a nd 
remain s low un til th e nex t conversion is initiated. 
Thus, a routine lo acq uire a byte of ana log data 
m ust accomp lish four tasks : it must initi a te conve r
sion by making CA2 go high a 11cl the n low, it must 
update a sto rage vector Lo be used to place th e nc\\· 
data in memory, it must exam ine CA 1 to check if 
the new data a re read y, a nd fin all y it m ust read 
Port a nd store I he data in me mory. I I' th e sto rage 
buffe r is mo re 1han o ne page of' memo ry (as in Ill )' 

sys te m) , th e minimum practica l sam pling inte rva l 
a pprnaches I 00 microseconds, even though the 
COJl\'e rter itself' req uires on ly 25 microseconds. 
T he remainde r or the tim e is taken up by the 
so l'twa re. 

In 111 y prog ram, data sampling is inte rrupt 
dri\-c 11. Ti me r T l o n th e A IM 's 6522 \'e rsa tile 
inte rface ad apter is set to generate int errupts at. 
100-microscconcl i111 e rvals and , at eac h inte r r upt. 
a11 in1 e rrupt se n ·ic:c routin e is exec11tecl to acquire 
o ne byte ol' data . Prior 10 e nablin g interrupts, 
howeve r, a series of initi a li zat ion ste ps m ust be 
ca rried out. The data-direction registers are set to 
make Port A a 11 input and Port Ban output ; the 
a uxiliary co11 t rol registe r is se t to place time r T 1 i11 
l'ree-ninning mode with th e o utput to PB7 di sabl ed ; 
th e pe riphe ral control registe r makes CA 1 inte rrnpt 
on a negat.i\'c transition (used to indicate th a t data 
arc ready); T 1 is load ed wi th the two-byte \'a lu e or 
th e sa111plin g- intc n ·;tl. expressed in microseconds; 
th e acid rcss or th e int e rrupt se n· ice rout in e is placed 
in the A I l's IRQV2 (o r ,,·hiche ,·er address th e 
6502jumps th rough \\·hen an inte rrupt occu 1·s); 
a nd th e int e rrupt enable reg iste1· is set up to a llo \\' 
1i111e r T I 10 i111crrup1. De tails or ho\\' to use int e r
rupt s ma y be f'ound in th e A l r Use r 's C uid e, th e 
6500 Prog1·a111111 ing l\ [anu al, o r in Le,·entha l's 6502 
Asse111h/_y /,([11g 11([gt' Progrn 111mi11g (Osborn e/McGra\\·
H i II ). In additio n , if data a re to be sa ,·ed in memo r )', 
a storage ind x a nd a storag v cto r on page zero 
musl be give n th e ir initi a l values prior to th e first 
inte rrupt. 

Once ini 1ia li1.a tion is fini shed a nd 1hc int e rrupt 
has been e nab led . th e mi c:rn proc:esso r 11·ill .jump 10 



VAK-2 BK STATIC RAM BOARD 


VAK-4 16K STATIC RAM BOARD 


We also carry: 

SYM-1 $229°0 


AIM-65 w/1 K $389°0 


AIM-65 w/4K $439°0 


We also do custom 

hardware and software 


for the 6502 microprocessor 


PRICE: 1-/15
VAK-4 ~ '(· 
VAK-2 $239°0 


Add $450 for UPS 

Shipment in continental U.S. 


All others call or write 

for shipping charges 


The VAK-2/4 was specifically designed for use with the KIM-1, SYM-1 and the AIM 65 Microcomputer Systems. The VAK-4, 
16K Ram Board, consists of two (2) separate BK blocks. Each block has it's own address, write protect and block enable switches. 

The VAK-2, BK Ram Board, is ident ical to the VAK-4 with sockets for all 16K of Ram, but it has only one of the BK blocks 
populated with IC's. Therefore, the VAK-2 is user expandable to a full 16K with the purchase of the VAK-3 Expansion Kit. 

Both the VAK-2 and the VAK-4 Boards are made with 1st quality, Industry Standard 450 nsec. 2114 RAM Chips. They plug 
directly into the VAK-1 Motherboard, or with addition of voltage regulators plug into the KIM-4* Motherboard. 

SPECIFICATIONS: 

• 	 Completely assembled, tested and burned-in. 

• 	 All IC's are in sockets 

• 	 Fully buffered address and data bus 

• 	 Standard KIM-4 * Bus (both electrical Pin-out and card size) 

• 	 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. 

• 	 Each BK Block Address is independent and switch selectable. 

• 	 Separate write-protect switch for each BK block. 

• 	 Board size: 10 in. Wide x 7 in. High (including card-edge) 

• 	 Power requirements: VAK-2-5V.DC @ 1.2 AMPS. 
Power requirements: VAK-4-5V.DC @ 2.4 AMPS. 

*KIM-4 is a product of MOS Technology/C.B.M. 

We have moved to a new, 
larger facility. Please make 
note of our new address. 

4030 N. 27th Avenue, Su ite D 
Phoen ix, AZ 85017 
(602) 265-7564 

http:VAK-4-5V.DC
http:VAK-2-5V.DC


C.H! }  --  ----  ---  -+--'"VY'"'-<----0 1'1 l .'I 

l it.: Ill I .r 
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RNB Enterprises 
Announces 

New Address & Phone Number 

4030 N. 27th Avenue 
Suite D 
Phoenix, AZ 8501 7 
602-265-7564 

ATTENTION! AIM 65 USERS 
ANO OTHER 6500 MICRO PROCESSORS 

Convert Your 65 Into A More Useful Tool With The New And Reasonable 
VD640 VIDEO INTERFACE 


FEATURES Save E>perlSM> Thermof Pape" Save Time · Save Money 


• Uses2K27 16or lK • 7x11 Dot Formal Full operaung ins1ruc11ons and 
2758 E Prom • •O characters X 16 fines sc emat1c with each k11 

• 1 K Ram •32 special graphics V06• 0 S1 lkscreencd P C board 
• Pin comoauble with 	 characters w parts hst only S 39 00 each 
AIM expansion con· • Sollwarc switch lor pro- V0640 K•Hnc s S1 lkscrccned P C 
ncctor Can be pin grammable hardware board w11h sockets all components 
adapted to hi Kim & Sim screen flashing and Programmed Eprom (PC 

•Single 	+5 volt lrom • Uses Molorola MC6845 Connector Board & mod opt l 
connec1or CRTC S 119 oo cacti 

• Reverse video & switch •Operating sys1crn in V0640 Fully assembled with sockets 
to reverse l1eld Eprom 1n1erac1s with all components and connectors. 

,. Upper & tower case AIM monHor lcsled and guaranteed I year 
characters. • Component layout (modulator op 11onal) 149 00 each 

• Uses standard TV. wi th s1lkscrecncd on PC Op11onal A F Modulator (allows use 
optional modulator Board of sld r v.1 $39 oo 

Op11ona1 P C Connector Boarc1 

lnser1 quant11y wanted 1n box next lo kit dcsucd and mail w ith check or money o rd r 10 

Sierra Pacific. 1112 Welhng1on Dr .. Modes10. CA 95350 (Cali f Res1den1s add 6°. 

sales tax ) (Allow 4 to 6 weeks delivery ) 


t h e i1ll ·1-rupl scn·icc roulinc C\'cry Lin1c ·j· 1 Li111 es 
o ut. Th • hac kgrou11cl Lask w h ile in1t'rnip1s arc 
occurring is LO sca n Lh c ke~ · boarcl for sinu·le-c harac
Ler com rnands that disable Lh e in terru p is and ca use 
julllps Lo pla~ back or oLhcr cla1a-coll ··Lion lllod es. 
Th e i11lcrrnpl s<.'l'\·icc rou1i11 ·. s lto\\'n i11 Program 
l , t'i 1·s1 s;t\'CS rcgisLers .\ and Y 011 1 h e slack . ;1nd 
t h e 11 CXeU tl eS lh e !"our input Lasks liiat were 
d esc ribe d ea rli e r. IL assumes 1ha1 T l is Lhc on ly 
possible SOlll'Ce of inl e rrupls . s in ce ii do 'S ll Ol 
c hec k th e in1crrup1 ILw r c gis1er l'or T 1·s ll ag. as 
\\'otilcl he clone ii' th e re ''Trc othe r sourc ·s o t'int er

rupls . T h · prcwran1 s 1o rcs d ;1ta in a mulii -p;1gc 
ring huller accessed thrrn1 g h indirect i11clexccl 
add rcssi n g. The s torage \' ·c LOr is u p<.L1Lc d bet \\'tTll 
th e Stan of" CO ll\·ers ion a 11d first c hec kin g for cL1ta 
reach·. si nce Lhis is tin1c Lli ;1L \\·otdd oLhcr\\'isc be 
\\· ; 1 s 1 ~·d \\·hil · ,,·a iling f«>r co 11\'Crsio11 LO linish. P;1rt 
ot' updati11g Lhc \eel or i11\·oh·cs c heck in g to SL'L' ii' 
1h e <.' 11cl ol'tltc hull'!' has hcc 11 reached : il'i 1 h as. 
I he \'CCI or is r cse l 10 poinl LO th e beginning o t' 1he 
buff 'I'. \\"h e n Lhc cla 1a ;ire rc;1d~ · . th e prngr;1 1n 
rc;1ds Porl .\ , slo rcs the d;11a in 111 c111on·. and echoes 
the d ;11<1lo1hc 0 111pu1 converter1hrou:~ h Port B. 

Source listing of the interrupt service routine. 

The routine a sumes that timer Tl is the only source of 

interrupts. 


I NTSV I PHA ; PROTECT REGISTERS A & Y. 
TYA 
PHA 
LDAPCR ;P LSECA2TO TART D: 
ORA # '7r 0000 1t1 0 
STA PCR ; FORCECA2 HIGH 
AND# 7r llllll01 
STA PCR ; FORCECA2 LOW 
LDYYVALST ; GETSTORAGEI DEX 
I NY ;UPDATE IT,& 
STYYVALST : SAVE IN DEX V/\LUE 
B E INTSV2 ; BR ANC H If Y OT 0 
INCSTVEC+ I ; ELSEUPDATESTVECPAGE. 
LDASTVEC + I : CHECK EW PAGE: 
C~P#MAXPAG ; ISITE DOFBUFFER? 
B. EINTSV2 :lF OTE D,CHECK D 
LDA#MINPAG ; ELSEWRAPTOSTART 
STASTVEC+ I ; OF BUFFER. 

I TSV2 LDAIFR ; !SAID DATA READY ? 
AND# 'lc OOOOOOIO ; ISOLATE CA I FLAG 
BEQJNTSV2 ; LOOP IF CA I STILL CLEA R, 
LOA PORTA ; ELSE GET AI D DAT A. 
STA(STVEC),Y ; PUTITINMEMORY. 
STA PORTB ; & ECHO ITTO DIA. 
LOA TIL ; CLEA R Tl FLAG IN IFR 
PLA ; RESTORE REG ISTE RS Y & A, 
TAY 
PLA 
RTI :A DR ET R 

Program 1. 

l'l'l I 

DL 
10• \( l.H 

11 , I \If 
"'l'UI \~ 

I~ 

l'OKf A 

" µ:::.----..----r-:;:;:;:-;;;v-, 
II 	

/HtCI ~ "' 

(.\1'1 

l'CIM I II 

fi gure: I. 	 cg 

1500 
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ECHO SERIESTM SP££CH SYNTH£SIZ£RS 

COMPUTERS ARE SP£AKING OUTI 

Now you can add intelligible speech to your computer 
without using vast amounts of memory! The ECHO 1[™ 
speech synthesizer for the Apple* is the first of a 
series of synthesizers based on the same technology 
that made the Speak & Spell*• a success. 

The initial operat ing system allows the creation of 
your own vocabulary with phonemes (word sounds) 
while using very little RAM memory (approx. 800 bytes 
+ 20 bytes/word). Enhanced operating systems and 
vocabulary ROMs will be offered as they become 
available. 

The ECHO 1[™ comes complete with speaker, instruc
tion manual , and a disk containing a speech editor, 
sample programs, and a sample vocabulary. Sug
gested list price is $225. 

See your dealer or contact: 

toEc/ STREET ELECTRONICS 
~ CORPORATION 

3152 E. la Palma Ave., Suite C 
Anaheim, CA 92806 (714) 632-9950 

*Trademark of Apple Computer **Trademark of Texas Instruments 

Educational Software For: 

PET ,, 
Graphics-Color-Sound-Tutorial-Summaries 

For 
Information 
Contact: 

software 

--~vof minnesota inc. 
4850 Wellington Lane - Minneapolis, MN 55442 

612-559-9639 612-559-9208 
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Commodore 
Business Machines 
To Sponsor 
National Careers 
For The Disabled 
Symposium 
King or Prussia , P \ , Aug. ti , I ~18 1 
- T he first atio11al Career: for 
th e Disabl ed Symposium , offc ri ng 
fir ·t-hand i11for111atio11 to career
orie1ne cl di sable d pe rso ns . \\'ill be 
·po nso red by Corn111oclorc Busi
ness t\ lachines, l nc., in assoc iation 
with Ca rec rs for Disabl ed. 1nc., 
and be held at th e Convent ion 
Center i11 Balti111ore, Md., 
Decembe r -1-(i. I !l81. 

The symposium will reac h 
out to th e llliln)' thousands or 
peopl. \\'ho . because or th ~ ir 

disabiliti es . and in som e ca. cs lack 
or ·kill s, ha\'C bt:Cll kept Olli or th e 
mainstream or th e \\'Ot·k f"orce and 
OCICt)' . 

Eac h \\'orkshop will include a 
s pecia l lecture 011 " !tow to" obtain 
trainin g a nd then market n ew or 
exist in g s kill s in areas such as 
computer technology, sta rtin g 
your o\\·11 business . continuing 
your cducatio 11 , sales , ~on: n1111 c 1ll 
:md u11io11 s. li11ancc. 1 ~ rint i11g and 
th e g raphic arts. ·lcr ica l tra,·cl 

and leisure. food service:, co m
munications . a nd 1·epai r trades. 

l n a nnouncin g that Commo
clo1· · has agreed Lo : pcm o r th e 
syrnposium . .Jam es Fink , pre i
d e nt and · hi ef' up ratin g onicer 
of th e company, sa id , "Today, 
business leaders must assume 
leadership rolls in he lping assimi 
late million . or handicapp cl 
people into th work fo rce. It is 
our be li e r that th e ir symposium 
,,·ill be a n importa lll first ste p in 
brin rin g about thi . 1·ea lity. 

clditio1n l informatio n 0 11 
and r sc n ·at ion form . for th e 
fir t :\atiuna l Careers fo1· the 
Disa bl cl ymposium a re ava il able 
b )' ·omaning Caree rs for the 
Di sabled. 261 Madison Ave nu e, 
Suite I I 02, c w York , NY I 00 I 6. 

Atari Video 
Computer System TM 

Service Network 
Formed 
S111111\ \ ·; ill'. C :\ - .\1 a ri . In c .. 
;11111<1;111 ct'd till' l'ori11atio11 of ' a 
11 ;11irnrn·idt· i11dcpc11dc11t st·n ·in· 
ne t ,,·ork 1 o prm·iclc co n vcnicn L 
warr;mty se rvi -c for th e Atar i 
\'icleo C:omp11tcr s. ste m (VCS'M). 
Tht' net \\'Ork. \\'hich \\'ill include 
000 sen·ict' loc tt ions In· th · end of' 
I q ,' I. ,,·ill be co mµos ecl of inde

pend e nt cl 'c tronics reta il and 
re pair cc m e rs, trained an d a utho
ri zed b · ta 1·i to se n ·icc the Atari 
\ 'C:. . l n addition. th e centers will 
bcco111c re tail o utlets for A ta1·i 
VCS hand ·omrolle r s: jo · ti cks, 
paddles an d keyboards . 

" With th e numbe1· of Lari 
VC: own e rs g rowing dail y, we 
need more se rvice cent r s in 
mor ' places ac ross th e .S., " said 
l\ I ichac l J .. Imme, presid e m ol' 
Ata ri ' Consume r Electronics 
Oi,·i ·ion . '' By recruitin g a nd tra in
in g incl e p ·ncl nt shop · to ser\' icc 
o u1· produc t, La ri ca n bcller 
. e r\'e the 11Hffe than 2 .S millio n 
Atari CS owne rs in thi 
cou 11 try." 

Prev iousl r. a ll VC scrv i · · 
had b ·e n pe rform ed by Ata ri's 
ow n regional serv ice cente rs 
local cl in Somerset, e \\' J e rsey 
and Sunn y,·a lc. California. Thcs 
c ill · rs wil l cuntinu LU o pe rat as 
support for th · inclcp ncl ill 

:crvi ·c n L\,·u rk . They ,,·ill be 
joined by two more A ta ri r e<Tional 
Ce n t 'I'S in Chicago a nd Dall as 
lat ·r this )'Car. 

T he A tari \ ' id eo Computer 
System is a programmable home 
,·ideo e nterta inme nt unit th a t 
uti lizes ove r -1-0 inte rch angea ble 
game a nd edu cationa l an rid ges. 
T h e VC ca n be pla ·ed 0 11 a n · 
home T\' :el. 

rLEXIBLE DISCS . 

>WE Will NOT BE UNDER
SOLD!t Call Free (800)235-4137 
for prices and information Dealer 
inquiries invited and C.O.D.'s ~ .,
accepted Jo~; va..so:; 

PACIFlC EXCHANGES 
I 00 Foorhill Blvd 
San Luis Obispo.CA 
9340! In Cal call 
(800)529·5935 or vis.c 
(805)542· l 037 

CIA.':: SP: DEP.S 4.t'.£ COM::;:; L'P Olr.' OP :HE DIJI K 
'l.U.LH 70 }'.A.I YOl"R VI :..LA~E ' ;HE PfCPL[ OP 
7HE V!U.AGE jQCK A vo:E ASD LUCSY '!CU~Mfilf@MEMOREX ?'OU' VE SEe; £1.EC:ED -:o BE :HE Prnsr LISE 
OP £Pe;s£1 WITH c::LY YOUR l'!CK P.t:fLEXES 
AUD TRUS':Y SHO-l'(;U:I 70 A. : D YOU . YOU' VE COT 
TO HOLD THEM OPP AS LOSG AS YOU CA.~ . OP 
COURSE, iHE ~OF.£ YOl.' Klll , :'HE PA.STFJ! A.ND 
THICKER THEY CO~El SOOS THE SCREES IS 
PILLED ~ITH NASTY CRAio't.I:>:;: SPIDERS - ONE 
SLIP A.ND YOU ' RE •••.S?IDEP.FOOD• .. 1 

POR A.LL 03 1 CASSETIE SYSTEMS f.'ITH 6K. HAS 
SOUN (t O!'tPATIBLE 'oo'iTH Cl P MODEL I I), 

SAVE. t J. 00 BY ORDER rn.; !lO'J, OR sum 1 1. 00 
POR 1LLU3TRATED C;.'!'Af,O;; A:lD GET ,\ CRfl>JT 
CEFiTIP ICATE FOh. S l · !iO COOD o~ ?IRSr \>RDEH. 

AU. 	0.9.DERS .SHIPPED 
?OS:-?.UO

Introductory
Ofter : • , 95 

Pretzelland Software 
2005 A WHITTAKER RD. 

YPSILANTI, Ml-48197 

http:OS:-?.UO
http:Obispo.CA
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Atari Memory 
Price Drop 
Mosai · has announce I that ther 
are reducin g th pri ces on two 
m ;uor 111 e mor)' prod uns f'or th e 
AT \RI Compute rs. 

The SK to I GK RAi\·I Expa n
s ion Kit \\·ill r e tail for .u-i 9.95, 
dmrn l'rom $ 79.00 . T he i\l o ai · 
:~2 K R:\ I \,·ill re tail f'or ." I 7 ~Ul5 . 
down !'rum $219 .95. 

MOSAIC ELECTRONICS 
P.O . Box 7-l8 
Orego n Cit~'. OR ~1 7045 

Family Oriented 
Software Developed 
Ne w \'mk , N \' - Apple Com
pute r Inc. and th e Childre n 's 
Tele \'i s io n Worksho p . creators o f 
·'Sesame St ree l, " ha \ 'C combined 
ta l ·11t s to d es ig n. d c\'d o p a 11cl 
cl is t ribu Lc ~() so r·1\,·a re I rog rCt ms 
!'or use o n A pµl pe rso na l 

·o n1pul T s . 

T he progra m s arc a n out
g rowth o f 50 educatio na l games 
d e \' c lopc cl by th e Childre n 's T e le
,·isio11 Work ·hop (C:TW), and 
we re tested o\· · r th past year at 
th e Sesa m e Pl ace Compute r Gal
le ry, a co111pone 11L of' th e ne \\·ly 
c rea ted '' playgrou ncl o f' th e f'u
t u re" in Lang ho rn e . Pe nn . 

Th · C:ltildrc n ·s Colllput c r 
\\'orkshop. a di,·is ion u l' CT\\ ;Jlld 
directed b ' Joyce H a kctnsson , 
cl ec id cd Lo adapt th e 50 ga1n cs 
used at S ·sa111 e Place into 20 
m a rkc tabl e prcwra m s to allow 
public acccss lo th ese inf'on11 a l 
eel uca ti o nal programs. A pple \,·i 11 
publis h th e p r<wrams, th e n di s
u ·ibut · th ' 111 thro ug h its 111o rc 
1han 1.000 '. '. comput e r re ta il 
d eal • rs unde r th e I ec ial Oe li,·c 1')· 
So f't ware labe l. 

"C:T\V u. ed Apple compute rs 
at 'csa111 · Place beca use o l' th e ir 
I ()-co lo r g raphi cs a nd sound 
c qx1bili1i ·s. T he ne \\' p rogra m s 
re ly on the:e ca pa biliti es ," said 

H a ka 11sso11. 
' Oc ,·e lopin g th e sol't\,·;1re 

programs is a natura l e xte nsion 
of o ur inte res t in ble ndin g e 111 e r
tainme n1 and 'du cation o n tclc,·i
s io n. This is our first s t ·p i11to 
e le ·ironi · publishin g. a l'i c lcl 
\,·hich \\ 'C be li e ,·e \,•ill make a 
s ig nifi cam impac t o n in fo rm a l 
edu cati o 11 ." sa id C:T\\' Pres ide nt 
.Joa n C a m. Coo ney. 

The ga mes. c m c nainill g in 
th e ir use or sound , co lo r and 
anima tion. are prima ril r aim ·cl ;11 
th e tit rec-Lo- I ~~-yea r -olcl ag-c 
g roup . Th · ' a r · d ·s ig ned 1.0 

acquaint chilcl1-e 11 \,·i1h 
compute rs. 

Prog ra m co n cepts inclucl t' 
tests or 1110( 0 1' skill s. readi11 g . 
,·oc;1hul<1ry, math. log·ic a!lcl prob
le m soh·ing and creati,·e a11cl 
anistic c halle nges. 

"The prog ram: ha ,·e bcc!l 
th oroug hlv r ·searched a11cl their 
appc; tl has bce 11 pro\·e 111hro1 1g l1 
regubr use b~· , ·isi tors ;n Scsa 111L' 
Place," s;1icl i\like Ka ne . m;1rkc till g 

TRS-80 Heath H-8
Model EP-2A-79 ATARISWTP 

EPROM Programmer 

I ,. 
So ftwilre available for F· . 6800. 8085. 8080. Z-80. 6502. 1802. 

2&50. 6 09 based svs1em . 

EPROM type is selected by a personality module which plugs Into 

the front o f the programmer. Power requirements are 115 VAC 
50/ 60 Hz. at 15 watts. It is supplied with a 36·inch ribbon cable for 
connecting to m icrocomputer. Requires 112 1/0 port s. Priced at 
':.16 .00 '~~th one set o oftware (Additional software on disk and 
cassette for various sysrems.) Personality modules are shown below. 
Part No. Programs Price 
PM 0 TM 27 ~17 011 
PM I 27 . 27 ! 7fkl 
PM 2 2732 tllkl 
PM3 TMS 2716 J7 tkl 
PM 4 TMS 2532 l :l m 
l'M :, TMS 2516.2716. 27511 l i!Mt 
PM 8 MCM687b4 l'i IM I 

Ootimal Technology, Inc. 
-Slue Wood 127, Earlysville, Virginia 22936 

Phone (804) 973-5482 

DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 
Blame The 
Software! 
Power Line Spikes. Surges & p 1 #d 259 ?05 
Hash could be the cu lpri t! a · · 
Floppies, printers, memory & processor o ften in teract! Our 
pa ten ted ISOLATORS elimina te equipment in teraction AND curb 
damaging Power Line Spikes, Surges and Hash. 

• ISOLATOR (IS0· 1) 3 filter isolated 3-prong sockets; intSJ!ral 

~~~~=~S~~k~ .S.~ppr·e·ss~o~;. ~~75 ·~· ~·a·x·i~·u·~ · lo.a_d: .1. ~. . . loa5d6~.~~ 
• ISOLATOR (IS0·2) 2 filter 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 
individually filtered sockets ..................... .. . . $106.95 

•SUPER ISOLATOR (IS0·11) similar to IS0·2 except double 
filtering & Suppression ............................. S94.95 

• CIRCUIT BREAKER, any model (add·CB) .... . . ... .. . Add$ 8.00 
• CKT BRKR/SWiTCH/PILOT (·CBS) ...... ... ....... . Add $16.00 

AT YOUR Master-Card, Visa, American Express 
DEALERS Order Toll Free 1-800·225-4876 

(except AK, HI, PR & Canada) 

~Electronic Specialists, Inc. 
171 South Main SttHI. Nallc~ . Mass. 01760 

Technical & Non·BOO: 1·617·655·1532 
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manag r for pple's Pe rsonal thi cata log, write to Colllpu Ian 
Computer Divi ion . orp., P.O. Box S68. Dept. 00-~ , 

"Apple is deeply inrnh·ed in Cambriclg I 02 139. 
the ed ucation market an d \\'e 
in i ·t that ed uca ti o nal softwa re BRAIN BOXfo r th hom e be of th e sa m e hi g h 
qua lity as programs d e ig n cl fo1 · Courseware Kit TM 
cla. s room " Kan e added. For Pet/Apple 
CompuMart 	 BR I BOX - T h e Computer 

T ut or annOUIHTS th e rel ease orAnnounces New 
200 du ·;ttion a l prngrallls on 30 

Summer/Fall till . Th es ar ' available on 
flopp di k a nd cc1 se ll s forCatalog 
Apple and PET mi Tocolllput Ts. 

Compu fart Corp. h as just pub BRAIN BO X programs arc 
li sh ed its new summer/fa ll m icro creat ed by a staff of' prof'ess io11al 
computer catalog. teach e rs a ncl prog ra Ill m e rs. Each 

The 48-page catalog features title is accompanied by xt ns ive 
pricing a nd technical information informative d oc ulll e ntal io n , 
for microcompute rs a nd mi cro including a complete T ·achcr 
computer ys t m s !'rum A pple , Guide d es ig ned to integrate 
Com modore, H ewle tt-Packa rd coursewa re into th e cu1Ticul11111 . 
Roc k we ll 1nterna tion a l, Texas The BRAI N BOX CO R E
l n st rum e n ts, a nd other m a n u fac V\ RE KIT 'M, acco111pan ·ing 
tu re rs. Boo k , accessor ies, a nd ·ac li titl e, pcnnan ·nt ly and con-
periphera ls (including 13 printers v ·11ie 111l y houses th e di sk or 
from S manufacture rs) ;;ll'e li sted . casseu es and co ntains a g lo:sa r y 

To obLain your free copy of of' common I · u sed computer 

Your VIC® Will Smile 

When It Meets l/fJffT~ 
Your VIC is one cute little beast . with lots 
of features for the price: color, sound , PET 
Basic. and a real keyboard . But your VIC 
needs programs to show off all those great 
features . and that's what VIXEL is all 
about. We bring you a cassette with 
several clever , imag inative programs. 
created just for the VIC. Naturally, a well
written booklet of instruct ions comes with 
every VfXEL. 

VIXEL 111 is ava ilable now for only $12.95, 
including shipping in the US and Canada. 
It's the sor1 of ou tstand ing software 
package you'd expect from the folks who 
have pub lished over 150 great CURSOR 
programs for the PET. 

VIXEL will make your VIC smile. And you'll 
sm ile too. VISA and M astercard welcome 

THECODE 
'M WORKS 


The Code Works 
Box 550 
Goleta. CA 93116 
(805) 68J· 1585 

tcnns , a n o,·e n ·ie \\' of' l\licrocolll
puter hardwa r and !'unctions, a 
Pri m er for BRA!\: BOX p ro
g rams a nd a Pronunciation Guide 
to th e BRAI BOX adaptati o n of' 
the phonetic alph;tbet. F.a ·h le son 
cornbincs tex t with i1111 0\'a ti\'C, 
animated g ra phics, plus sound 
e ffects on Apple. 

BR IN BOX h as a uniqu e 
111 u It ipie-cup · plan , de. ig ne cl Lo 
f'ull~ · utili ze a sc hool ' · ·o rnpule r 
complex a t discount prices. For 
each Litl e pac kage orde red at the 
regtdar pri ce, up to 5 additional 
co pies of' th e c;1ssetlc or cl is ke u e 
Ill a)' be purchase d f'or liO'.k off th e 
r ·gular price . 

d mon stration dis k ,,·ith a 
variel of' lessons f'ro 111 th c BRA I N 
BOX ·atalog is a \·a il ;1blc !'or $~ 0. 
which wi ll be c red ited against th e 
purchase pri ce of' <Ill ) ' '.2 or more 
titles. 

For your f'ree cata log, write 
BRA I BOX , 60 I Wes t 2(1 Street. 

ew York , Y I 000 I or ca ll 2 12/ 
98~l-~07 :t 

New Axion* Memory 
System For Atari* 
800 Announced 
S 111111 y\·alc . C: :\ - :\ xln 11 I11nirpn
r; 1t t'cl ol' S111111' , ·;1k ;11 11 1<1t11 1cL· cl 
t h c release o f' its I 2X I\. 111cn1on· 
sys tc: 111 l'or the 1\t ari 800. 111 ;1ki.n g 
it a po wcr f'ul persona l comput e r . 

Acco rdin g LO J oh n \'uric h , 
Axion's pr ·s icl ·111. th e: sys te m . 
callt' cl th e RA i\ IDI SI\. '" i\ll'111on· 
S\'s te m . co n1t·s ,,·iL1 1 ~o l't w;1rc 1 li ;tt 
11 ;akc:s the 11c1,· S\ ste111 f'u 11nio n 
like a disk d e\'ic~.. The S\'Stc1 11 can 
;tl so be progr;i111111cd ;1s hank 
sckct ;rh le R,.\ I n1L·nwn'. 

The R /\ i\ ID IS I\. 1\ I~· 111on 
Sys te 111. \\'lien utili zed as ;111 ;;dcl i
1io11a l di sk dc,·icc in co11ju11ctio11 
\\'itli a 11 i\tar i HI W' Disk Dri1T. is 
co111p;11iblt· \\'itli cxi .~1 i11 g so f't1,·;1rc 
\\'rit tl'IJ f'or t li l' r\t ;1r i HOO S\'Stl·111 . 
Fu11ctio11 !'or f't111ctior1. th <..' R ..\~1 -
I>I S I\. systc 111 is up t o~() ti111es 
1';1s tn 1'1 ;111 th e ,\t ;1ri HI ll . 

Th e Ri\ IDISI\. i\lc111o n 
S~· s 1l·111 c;111 a lso Ill' 11tili1.n l ; r ~ 
li;111k Sl' ll'ct;1blc R \ i\ I 111 <· 111on'. 

~':)

l/flff 
VIXEL Is a lrademark ot The Code Wo1ks. 
VIC Is a trademark ol Commodore Business Machines. Inc. 

Tir e s~ · s t c 111 is organized int o · 
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be t the P-rice•.. 
I 
I 

. . .  JI\_. . .. 815 DUAL . ' 

~ -~· . --- DISK DRIVE 
I ../f.. . _,, ; m." .ATARr :.= ~-- _:: 

Computers ~~-- ,,SOOTM $779 for people~· $1199 

No Risk, No Deposit On Phone Orders, COD or Credit Card, 
Shipped Same Day You Call * 
·on all in stock un its 

To Order:
IN PA. CALL 717-327-9575 Phone orders Invited (800 number is 101order desk(800) 233-8950 only). Or send check or money order and receive 

free shipping. Pennsylvania residents add 6% 

WITH ONE YEAR EXTENDED WARRANTY 

ATARI SOFTWARE 

CX401 General Accoun1ing...... . .•...
 
CX402 Accounls Receivable. 

CX403 lnvenlory Control . . . . . . 

CX404 Word Processor ... . . . 

CX405 PILOT. .. . . 

CX413 MICROSOFT BASIC...... . 

CX41 01 lnvila1 ion 10 Programming 1 

CX4102 Kingdom . . . 

CX4103 S1a11s11cs... . . . . . . 

CX4104 Malling L1s1. .. ... .. .. ... 

CX4105 Blackjack . . . . . . . . . . . . . 

CX4106 lnv1 1a11on lo Programming 2 

CX4107 B1orhy1hm . . . . . . . . 

CX4108 Hangman . 

CX4 109 Graph 11 

CX4110 Touch Typing . . 

CX4111 Space Invaders . . 

CX4112 S1a1 es & Cap11a1s... .. . .. . 

CX4114 European Counlr les & Cap11al s 

CX4115 Morlgage & Loan Ana lysis. 

CX4116 Personal Filness Prog. . . . . . 


g:: ~~ ~';~1;~;~~ 1:~:;10~;:~~1~g 3. 
CX4119 Conversa11ona l German. 
CX4120 Conversa11onal Spani sh 
CX4 121 Energy Czar . .... . 
CX• 125 Conversa11onal llaltan.. 

CBM 8032 $1099 
.......... $799.00 

4032 .. . 
4016 .. 

............... $999.99 
8096 ............... . ......... . $1 795 00 
CBM4022 Pn n1er ...... . ......... . $629 00 
Tally 8024 . . ..... . ..... $1699 00 
CBM C2N Casse11e Drive ...... ..... S69 00 
CBM4040 Dua l Disk Drive ......... $999 00 
CBM8050 Dual Di sk Drive .. $1349 00 

. .... $399.00 
. $399.00 
S399.00 
$119.00 
. $68 00 
. S68 00 

.. S17.00 
S13.00 

. s 17.00 

. .. S17.00 

... S13.00 
.... S20.00 

.. S13.00 
. $13.00 

•. $17.00 
S20.00 
$17.00 

. .... $13.00 
.. S13.00 

. . $13.00 
. .... $59.00 

: ~~~ gg 
$45.00 

. S45.00 
.. S1300 

. $45.00 

CX6001 U.S H1s1ory........ . ...... S23.00 

CX6002 U.S. Governmenl. .... . . • . . . . . . . . . . . $23.00 

CX6003 Supervisory Skills. . . . . . . . . . . S23.00 

CX6004 World H1s1ory . . . . . . . . . . • . . • . S23.00 

CX6005 Basic Soc iology . . . . . ...... S23.00 

CX6606 Counseling Proced.. . . . • . . . ... S23.00 

CX6607 Principa l ol ACI .. . . . . . . . . . . . . . . . $23.00 

CX6608 Physics ......................... S23.00 

CX6609 Greal Classics. . . . . . . • . . . . . . . . . . .. S23.00 

CX6010 Business Comm..................... S23.00 

CX6011 Basic Psychology..................... S23.00 

CX6012 Eflec11ve Wriling .... . ..... . ...•..... S23.00 

CX6014 Principals of Econ . . . . . . . • . . . . . . . .. S23.00 

CX6015 Spelling . .. . .. . . . . . . . • . . . • . .. . $23.00 

CX6016 Basic E1ec1nci1y ... .. . .. . .. .. $23.00 

CX6017 Basic Algebra . . . . .. .. .. • ... S23.00 

CX8106 Bond Analysis . . ... .. ... . ....... S20.00 

CX8107 S1ock Ana lysis . . . ... . .. .. . . $20.00 

CX8108 S1ock Charling ......... . . S20.00 

CXL400 1 Education System Master ........... S21.00 

CXL•002 Basic Computing Language ....... S46.00 

CXL4003 Assembler Ed11or . . . . . . . . . . . . . ..... $46.00 

CXL4004 Baskelba ll . . .. . . . . . . . . . . . . ... S24.00 

CXL4005 Video Easel . . . . . . . . .. . . .. • . S24.00 

CXL4006 Super Breakou1 . . . . . • . . • • . . S30.00 

CXL4007 Music Composer . . . . . . . . . . . . . • . . . . $45.00 

CXL4009 Chess . . . . . . . . . . . . . . • . ........ S30.00 

CXL4010 3·D Tic-Tac-Tow ............•..... S24.00 


commodore 

VIC20 

$259 
Vic·TV Modua l . . . . .. . .. ... $19.00 
Vic Cassette ...... . . ... . . . $69.00 
Vic Disk Dri ve .. . ........ . . $ Call 
Vi c 6 Pack program . . ... .. $44.00 

CXL4011 Star Raiders ....... .. .. .. ...... . . . . $32.00 

CXL401 2 Miss ie Command ...... . .... . ....... $32.00 

CXL4013 Asteroids .. .. .. ....... .. • ........•.. $32.00 


CXL40 15 Telelink ... . ..... . ............. .. ... $20.00 

Compuhome ... . ................. . ...... . . . . . S74.95 

Visicalc . ..... . .. . ............. ... . . ...... . S149.00 

Leller Perteet (Word Processor) ............ . S1t9.00 

Source . . .. . .. . . • .. .. . . . . . . . . ........... S89.00 


Atari Peripherals: 

•no 16K ... .................... . . . ...... . . . . $329.00 

410 Recorder . .. . .. . . . . . .. . . . . . . . . . • .. . . ... S59.00 

810 Disk Dr ive ............... . ............. . $449.00 

8 15 Disk Dr ive . . ............. . ........... S1199.00 

822 Printe r . . . . . .. .. ........................ $359.00 

825 Prinler ........•.................••...... S629.00 

830 Modem . . . ................ ............. S159.00 

850 tn1e1 tace ... . . . ..................... S1 39.00 


Atari Accessories 
New DOS 2 System .. . ........... . . ...... . . ... S21 .00 


CX70 Light Pen ............................. $64.00 

CX30 Paddle .................... . .......... S18.00 

CX40 Joy Stick .............................. $18.00 

CX85316K RAM . . ......... , ............. S89.00 

Microtek 16K RAM .......................... $75.00 

Microtek 32K RAM ......... . ........ . .... . . $169.00 


CBM Software 
WordPro3 Plus ...................... . ..... S199.00 

WordPro4 Plus ......... . . . ............ $299.00 

Commodore Tax Package ............ . ..... $399.00 

Vislcalc .............. ....... ............ $149.00 

EBS Ace ts. Rec./lnven tory Interactive Sysl. ... S595.00 

BPI General Ledger . .. . . .............. .. .. S329.00 

OZZ lnlormat ion System ................. . .. $329.00 

Dow Jones Port lolto ................... . . . .. $129.00 

Pasca l ............ . ................... . . . .. S239.00 

Legal Time Acc0lin1 ing .................... . . S449.00 

World Cralt 80 . . . . . . . . . . . . . .. . . . . . . . • . . . . . S289.00 

Word Check . . . . .. . . .. .. .............. . .. S180.00 

C1ea1e·A·Base . . . .. . .. .. .. .. ........ . ... S180.00 

Power ............................... . ...... S89.00 

Socke l·2·Me .............................. . . S20.00 

Jinsam . ....................... .. .... . ......... Call 


Disks 
CX8100 Blank Disk (5) .... .. .. . .. .. .... . .. . ... S22.00 

Sycom Blank Di sk (10) . ...................... $29.00 

Maxell Blank Disk 110) ....................... $36.00 

Maxell Blank Disk 1101 ..... . ................. $46.00 


Printers 
Epson MX-70 }
Epson MX-80 
Epson MX-80 FT Call tor Prices 
Dlablo 630 
Nee 5530 . . . . . ............................ $2495.00 
TEC 1500 Starwriter 25cps . . . . . . . . . . . $1495.00 
TEC 1500 Starwr iter 45cps ................. $1995.00 

sales tax . Add 3% tor Visa or M.C. Equlpmen1
COMPUTER MAIL ORDER is subject to pr ice change and availability without 

notice. Please call between 11 AM & 6 PM. 
501 E. 3RD ST., WILLIAMSPORT, PA 17701 
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eight (8) 16K pages which can be 
selected unde1· program control. 
Larger and more complex pro
gramming applications are now 
feasible utilizing bank selection . 

The RAMDISK Me mory 
Syste m is the first memo1·y pro
duct fo1· the personal computer 
market using 64K RAM chips . 
Until now a prnduct such as RAM
DISK was not feasible because of 
the high cost of the new 64K 
RAM chips. 

T he RAMDISK module is 
installed in the second RAM slot 
in the Ata ri 800 with 16K RAM 
modules in the first and third 
RAM slots prnviding l60K bytes 
of RAM memory. Installation is 
accomplished in a matte r of min 
utes and requires no modifica tions 
to the Atari 800 computer. 

The RAMDISK Memory 
System includes the l 28K RAM
DISK module, operating manual , 
DOS Memory Manage me nt Soft
ware and utility software. T he 
RA lDISK Memory System is 
ava ilable at Atari dealerships 

nationwide. The suggested retail 
price of the syste m is $699.00. 
'' l ndica tes Traclem;irk of Atari l 1Korporatecl 
'" Indicates T1~1dema1·k of i\x lo11 l11corporated 

Market Information 
Now Provided To 
CompuServe 
Columbus, Ohio - Archer Com
modities, Inc. is now a provide1· of 
commodity market information 
on the CompuServe Information 
Service. 

Arc he r Commodities is a 
commodity futures broke rage 
firm located in Ch icago. A wholl y 
owned subsidiary of Heinold 
Commodities, Archer Commodi
ties provides its custome rs with 
marke t information , ex pe rie nce 
and need ed personal atte ntion in 
helping them trade commodities 
successfu ll y. 

Now through the Compu
Sen·e Information Service, own 
e rs of pe rsonal computers and 
computer te1·minals can receive 

current market re ports and com
me ntary, educational and infor
mational material on futures 
trading and special announce
ments from Archer Commodities. 
Subscribe r requests for charts, 
market newsle tters and quotation 
equipment are handled by Archer 
on a n individual basis through an 
inte1·active feedback procedure. 

CompuServe subscribers G ill 

access info1-mation from Archer 
Commodities for the standard fee 
of $5 per hour weekday e\·enings, 
all day weekends and holidays. 
Wee kday daytime a -cess is also 
available. The equipmem need ed 
would be a pe rsonal computer or 
compute r terminal , a telephone 
and a mode m . 

CompuServe also offers the 
latest news from major ncwspa
pc1·s and a nationwide wire se rvice, 
corporate stock information , 
home banking, e lectronic mail 
and real-time communications, 
compute r games, fam ily informa 
tion and computing power fo1 
programming activities. 

EPROM 

PROGRAMMER 


KITS 

Shown assembled EPAOM no1 included 

; : ~;.c· , 
- - - . . 1 

;:1'Zt'Pt1Jt?"' · u~~~ .~ . ~ •y, .. ,, ~ I --

For single supply 2516, 2716 & 2758 EPROMS. Verify erased . 
Prog ram - entire or partial. Auto veri ly a ft er programming . 
Transfer con ten ts to RAM for modifying or du pli cating. 

Select Documentalion lor: Use with: 

6502 6820 PIA or 6522 VIA 

6800 6820 PIA 

6809 6820 PIA 


8080/8085/Z80 8255 PPI 
Documentation includes schematic. ins truc tions for cons truction. 
check-ou t and use. and sof tware lis ting for specified MPU. 

Complete ki t of parts (includes 
We i con 24 pin ZIF socke t) . .. . ... . . . ... . .. .. S 39.95 

Bare PC board and Documentation .... . .. . . . . .. . . S 15.00 
Soltware listings fo r addit ional MPUs 

(with purchase of Kit o r PC board) . . ... . . . . ... $ 5.00 

01dct1ng Spcc1ly MPU. Add S 1 tor poslape & handling Overseas add S2 A11 1 

1cs 1dcn1 s adel 5 °0 sales 1a11. Check or Money Orders tor SU s Phone orders 
sh•P C.O D 602·839·8902. 

Micro Technical Products 
814 W. Keating Ave .. Dept. M • Mesa, Arizona85202 

WANT YOUR COMPUTER BACK? 

TM 
Lei the MICROsporl Microcomputer (MMC) take over any 
dedicated !ask. 

II is the affordable alternative - kits from $89.00, application 
unit s from o nly $119.00 (assembled and tested). 

II is user-oriented - complete in-circuit emulatio n allows pro
gram development o n ANY 6502 based system. II is compact 
(4 \li'' x 6 Y2" pc board) but powerful (32 1/0 lines; 20 mA full 
duplex, JK RAM + EPROM socket 4 / 16 bit counters ; 6503 
CPU) and works off any AC or DC power supply. 

Turn your present 6502 based system into a complete develop 
ment system with: 

I MMC/030 Microcomputer with ZIF sockets 
I MMC/031 CE ln-<:ircuit emulato r for the 6503 CPU 

I MMC/03EPA EPROM Programmer complete with software 
driver. 

For more info call or write 

R. J. BRACHMAN ASSOCIATES, IN C 

P.O. Box 1077 


Havertown , PA 19083 

(215) 622-5495 




WHAT'S NEW? 

Consumer Computers announces it's lowest prices ever. 

Printers, Etc.Apple II Plus ComputerApple Add-Ons 
Language S,_,;tcm w/Pa>eal ~ 79 It1ayes M1c romodcm II 299 
Novat10n Apple Cat II 339 
V1de~ Vk'.leo term 80 w tgraphics 269 
2-80 Microsoft ·Cara 269 d ..:...! ~ 

16K Ram Card M1cro5oft 159 
ABT NumerlC K"YPdd (Ola or new kybrd) 1 10 
ALF 3 VOICC Mu51C Card 2 39 
tt eur~tK~ Specchlmk 2000 2a9 
Alpha 5yntaur1 K<>ybOara S,_,;tcm 139 
Corvu5 10 MB 11ard D15k CALL Epson MX-80 
Ldle1 Lower Cdse Plus 50 
M1Cro-5c1 D15k DrivC5 (M O & A 70) CALL 
S5M AIO Serial/Parallel Card A&T 189 
Thun<ier(lock Ptu5 CALL $49916K 48KInteger Of Apple'5-0I:. II f 1rrnware Card l05 
Gr aphic5 fat>let 619 Sdentype w/Apple lntenace 3a9
Pdra I Printer lntcrtacc Cdrd l ~5 

Epson MX 80 FfT 5ll9
t115peed 5erldl Interface Cara l 35 $1025 $1129 
Epson MX 100 829
Smarterm 80 COiumn Video Cara 29 

Epson MX-70 339
Mu~tem 11 ~ 11< •., ll79 

Paper Tiger IDS·ll05 729AID • DIA Interface 289 Disk II Drive 
Paper Tiger IDS-460 1099

Clock/Calenoar Cara 225 
$519 Paper Tiger IDS·560 1050

5vpertatker 5D·200 239 w/controller 
QumeSpm t5/ll5 2a95 

Romplth • Cara 135 
Anooex DP-9500/ w /2 K Buffer 1349

ClocktCa1enoar MO<lule (CC5) 99 Disk drive w/out controller 439 C ltoh s 1a1wr1te1 25 CPS 1649
As nc ronous 5erWJl lntertace Cara (CC5) 12 

C 11oh 5tarwr1ter ll5 CPS 2209
We carry dll CC5 ndtdware Please Cati We carry the Apple Ill 

Centronics I ~ 7 699 
wataraoe D9Plo1 1149

FREE CATALOG! CALL FREE!Please mall us your name and address. 
Save on Video displays. 5olut;on 5o~ware for the Apple II. 800-854-6654 

V1!>te dl<. 16 In California and outside continenta l U.S. 
CCA Data Management 85 
DB Master lo9 
Word5tar (Apple 80 cOI ver ) 299 (714) 698-8088 
DeSktop Plan II 169 
Applewntcr 65 Warehouse (714) 698-0260 
fasywutcr 225 
Applep!Ot 60 Service (714) 460-6502 
Peachtree Bu!>!nes~ 1200 
V151l erm 129 TELEX 695000 BETA CCMO 
V151 Trcne1N1-;,1P1ot 2 1 
005 Toolk1l 55 
Dow Jone5 Portl ollo Evaluator as AVAILABLE NOW 
Dow Jones 11ews & Quotes Rcportc1 85 
Apple Fortran 165 

Ann<lek/leedex Video l 00 12" B&W 139Atari Personal Computer 
Arndek 1r11tdllllJ I Y ' Color 359 
NEC 12" P3 1 (Jreen l' hospher CALL 
NEC L2" RGB t11Re5 COior CALL 
Para"°'11C l 3" Color 449

The NEC Microcomputer 5anyo9 " B&W 159 
5anyo l2" B&W 2 ~9

Please call for more details. 5anyo 12'" P3 l Green Phospher 279 
5anyo 13" Color lll 9 

Exidy Sorcerer II 

We c•rry much more rtt.n lisred. Pie•~ ull our toll frtt 
order line ro request oor com~re prk e list. 

ATARI 800 16K $ 749 How to Ordere'~*'! ::~~:;::'' 
 Oraenng 1nformatJOn Phone or<le15 usmg VISA, MA5TER· 
Atari Accessories CARD. AMERICAN EXPRES5, DINER"S CLUB. CARTES-100 Unit ...... . 449 

BlANCnE. Dar'\k wire transfer casniers or cerufted cnec..h.
ll l OProgramR ord r 59 Word Processing Pac 179 

money order. or personal check (allow ten da,_,; to clear)Development Pac . 898 l 0 0.Sk D"vc ll09 Unle5s prepaid with cash, pleaoe add 5 for 5111ppong. hand!· 
850 lntertace MOOule l 59 

ing ana 1n50rance (m1n1mum 1iS 00) Califomld re5Jdent5 aekl
l K Ram Memory MOOulC 89 PMC-80 Micro Computer 6 sale5 ta>< We accept COD>. OEM's. 1nsutut1on5 and cor 

Plea!te ca• u~ fDl an At.an 5otrware List DQfatlons please !>end fOf' a wntten Quotauon All equipment 
1s suo1ect Lo pnce cnange afl<l ava1labdny without nooce All 
equipment •5 ne.N and complete with manufacturer ·~ warran·5 -100 Cards 
ty (usually 90 oa,_,;) Showroom prices may 01ffer from mail 
Ofder pnc.es 

Assm& 
SSM K~ Te5ted 

2·80CPUCB-2 219 279 Send orders to: 
I042P+ 2Sl.0 189 2ll9 
VB·3 80 x 24 VIDfO 329 379 
VB·3 80 x as VIDfO 369 ll29 CS®OU0QD[fi)@[f
BV·2 VIDfO 159 21 9 
PB! PROM PRGt'MR& EPROM BciAR6 . 139 199 

CS®UiliJ[j)QO~@rJ0ccs 
280 CPU 2810 . . ,n/a 229 Mail Order 
64K Dynam1< fW'\ card .. . .nla 499 
l 5K stave fW'I 2 MHz ... . n/a 249 8314 Parkway Drive l 6K Stave fW'\ a MHz . . . . . . . . .nla 269 
Dbl. Density Floppy Dl5c Controtlef , .. .n/a 299 l PM

Ohio Scientific 
Challenger 
Computer. 

4P $549 

$599 

ODll 
399 La Mesa, California 92041 

12 Slot S· l 00 Mainframe ......... . .. n/a 349 




PET owners everywhere sing 
) ) Thanks for the Memories)) 

to good old Bob Skyles 
... they should . .. because Bob Skyles is the only complete 
source for memory boards for any PET ever sold. Old Bob 
won't forget you . 
And the Skyles memory y tern s have the highest quality control of any computer prod
uct ever. Over 100 million bit of Skyle memory boards arc already in the Field; you can 
count the total number of failures on the Fingers of one hand. Fir t quality static and 
dynamic RAM • solid soldered o n Fi rst quality glass epoxy. That is why they are guaran
teed -i11 spire of the new lower prices- for a full two years. 
The boards connect direct ly to the data bus on your board with ribbon cable and 50 pin 
connectors that keep the data bus open to the outside world. Installs in minutes without 
special tools or equipment ... just a screwdri ver. 
Becau e of our new dynam ic memory design. and to celebrate the Skyles" T hird Annual 
un•ivnl Annivcrsar), here arc the sma !ting new prices: 

Th e SK Memory System originally $250.00 no"' $200.()() Save$ 50.00 
The 16K Memory System origi11al/y $450.00 110..- SJ00.00 Save $150.00 
The UK Memory System origi11alty $650.00 no»" M00.00 Save S250.00 

... For a11y PET ever made. When ordering. ju t describe yo ur PET by model number 
and indicate the amount and type (or brand) of memory currently in the unit. 
Shipping a11d Ha11dlirt[: .... .. ...... . ......... .(US1l / Canada) S3.50 (Europe/ Asia) SIS.00 

Califomia residents must add 6% / 6Vi % sales tax, as required. 

Skyles Electric Works Visu/ Mustercard ord ers: call tollfree 
231E South Whisman Road (800) 227-9998 (except California). 
Mountain \'ie"· California 94041 California orders : please call (415) 
(415) 965-1735 965-1735. 

''Should we call it Command-0 
or Command-0-Pro?" 
That's a problem because this popular ROM is 
called the Command-0-Pro in Europe. (Maybe 
Command-0 smacks too much of the military.) 

But whatever you call it. this 4K by1e RO~I will provide yo ur C BM BASIC 4.0 (4016, 
4032) and 8032 rnrnpu ters wit h 20 additional commands includ ing 10 Toolkit program 
editing •rnd debugging c.·ommand und 10 addi1 io1wl command~ fo r crccn ing, formatting 
and di>c rile rnanipul:uing. (And our manual writer dug up 39 additional comm(lnds in 1he 
cour e of doin g a 78-pagc m un al!) 

The Command-0 extends Co mm odo re\ 8032 advanced 'crcen edi1 ing features to the ult i
mate. You ca n now S ROLL up and down. inse rt o r delete entire lines. delete the char
acters to 1hc left or right of the cur;o1, se lect TEXT or GRAPH ICS mode5 or ring the 
8032 bell. You can even redefine the wi ndo" to adj ust it by ize and position on your 
creen. And you can defin<' any key to equa l a sequence o f up to 90 key strokes. 

The Command -0 d1ip re idc\ in hexadeci mal addre<' S9000. the rightmost empt y ocket 
in 401 6 and 4032 or 1hc rearmo't in 8032. If there i< a ' pace connict. we do have Sockct 
2-:--1 • availa ble at a very \pccial price. 

Sk)le ~uarantces )Our u1bfucti on: if you arc not ab ·ol utcly happy with your ne\\ 
Command-0. return it to us within ten days for an immediate, full refund. 

Command-0 from k)le · Electric Wurk\ ........... .... ...... . ................. .... ........ $75.00 


Complete "ith m·kct-2 -:--t e ...... ..................... .... . ..... ............. ................ . . 


S/11ppi11~ u11d Handlin~ ............. .. ........ .. (U A l a11uda) 2.50 (Eurapt'!Asia) 
alifornia residc'11ts must urld 6D0 /6 1 -1 ~0 sales tax, as reqwretl. 

kyles Electric Works \;,a/ Ma tercard orders: call tollfrcc 
231E South\\ hhm an Road (800) 227-9998 (except California). 
Mountuin \'i c>1. Cu lifornin 94041 Califo rnia orders: pica c call (415 ) 
(4 15) 965-1735 965-1735. 

Math And 
Engineering Aids 
. ort ,,·arc is 110\\' ;11";1ilablc f'or 
pc rl .orllli 11 g h igher n1;i1 ill' Illa I ics 
a11d t• 11 g i11 l'l' ri11 g or a g ·11cra l 
11a1urc 0 11 thc PLT/CBi\ I compu
ters ,,·j1 ho111 cxtcns i\· ' progra 111 
llli11g. The user 111c1TI)· programs 
hi s h111ctio11s . \\'hic:h 111 ;11 lie of' 
all) lc11g·1Ii 1·ro111 si 111p k s1a1c 111l·n1s 
Lo comp li c11cd rrn11 i11t:s . These 
programs 1 hc 11 i11t egr; 11 · bct 11-cc11 
inputted se lec t ·cl li111i1 s , 10 ge ne r
ate definite intcgr;ds. i11clcfi11i1c 
( f'1111 c1 io11al ) i11t egra ls. lin e i111e 
grals (p la11e or s pace cunTs). 
double or l riplc i111 eg ral s. surf'acc 
or \'Cilun1l' i111 cgT; ils . or convo lu 
l ions. OLl1cr prog ra rn s do c111·\'C 
ri11i11 g lo gc ncra ll' th e lies! cur\'C.' 
or l he LIS T-s ·it:t'll'd I >'Pl' lo f'i1 
LL e r -i n pulled data , ;i11aly;t: f'u11c
1io11s f'or dl'riy;1ti\'l·s. 111 ;1xi111 ;1. 
111i11i 111a. points of' infkn io11. roots 
and' alt1L·s. g ·1H: ra lt: f'1111 ct io11s 
11·itl1 specified rl'al or co111plcx 
rooLs. c l c. 

A1101her program plots the 
user 's f'u11e1io11s or d ;1t a se ts, ,,·ith 
ax is labels. ;iu 10111<1tic or 'it'icctccl 
sca li11 g ;rncl range. <>J lio11;d grids. 
11·i1h e ither d a ta poi1ns or co11
11ce1ing Ji n ·s 01· both plotted. Plot 
is o n 'ilTt'l' ll or pri11lt'r. D;1la sc ls 
Ill;)\" bl' s;I\' ·d O il c 1ssettc Dr disk. 
:1 11cl /or ge nera ted h)" 11scr·s o\\'n 
program \\'iLh subroutine 
prm·idcd. 

,\ 1101 l1tT progr;11n ;ii lows \'cry 
r;1p id ll'ril ing of' co111plic:11cd or 
si1npl · 111 ;111 '-\·;1riahlt· programs 
wi thoul S)' lllax co11nT11s. l 11<k
pc11denl , ·ariabks haw' i11put
c li:111 g·c;1hlc dcf'a1tl 1 1·;i l11cs. D;ita 
sels so ge nera ted 111 :1)' lil' pri111ccl 
and/or s: 11·t'd 011 cassct 11 ·s or disk . 

,\II prog rams i111crn ;1llr docu 
lllt' lllccl . 1·tT.«llilc . ;icc11r:llc . t ho
nJ1 1gl1h ll'Stt'cl. ;111d t':IS\ lo \ISL'. 

Prit:l . .., 1'-; 111gi · f'ro111 $q .q _\ 10 
:) I ~J. q _-, . 

James H. Burkhalter 
'.! 10 I Sv;1brt•t•1.t• C:n11rt 

Orl ;1 11cl<>. 1: 1. :~'.!H0:1 
(:Hl .1 )X l:'. -l't\ I() 
(: \0 .) ).-,H~ J - 7 I X'.! 
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summer spectacular 
8032-32K 80 COL CRT 

SOFTWAREREG . $1495 $1195 
4032-32K 40 COL CRT 

REG . $1295 	 YOU$995 
LIST PJ.Y 

4016-16K 40 COL CRT OZZ-The lnformorion Wiz:ord $395 S 299 
REG . $995 $7 9 5 	 Wordcroft 80 $395 $299 

lfWA-lnfo Reuievol &Mgmt. Aid )495 S3998050-DUAL DISK 9SOK 
Dow Jones Portfolio Mgmt. $149 s119REG . $1795 $1395 
Poscol Development Pl1g . $295 S2294040-DUAL DISK 343K 
EOS-Receivobles. Inventory $ 7 50 S579REG . $1295 $995 
13Pl-Generol Ledger $395 S299C2N-CASSETIE DRIVE 
Word Pro J-40 Column $250 S179

REG. $95 $79 
Word Pro 4-80 Column $3 7 5 S269 

4022-80 COL PRINTER 
Word Pro 4 Plus )450 S329 

REG . $795 $649 
8024-MANNSMAN TALLEY CUSTOM PRINTED

REG . $1995 $1595 
CONTINUOUS

25CPS-STARWRITER 
MINI-FORMSREG .$ 1895 $1445 

CBM-IEEE MODEM 
• 	 LOOK PROFESSIONALREG . $279 $229 

• 	 LOW PRICES FOR SMALL RUNS 
VOICE SYNTHESIZER 


1000-11 " x9 1/2" OLACK
REG . $395 $329 
PARTS LmmHEAD INVOICE STATEMENTVIC 20 

1 37 .50 	 37.50
REG . $299 **** 

2 	 63.50 60 .50$269 
0 79.50 
5 115.50 

• 	 SPECIAL LOGOS. 2 COLOR PRINTING 
& SPECIAL STOCK AVAILAOLE 

MIN I-FOR.MS PRICES & ORDERS , 
(800) 52J-J442 

PA & Wes[ of Rocl~ies (215) 455-9705 

• PREPAID ORDms SHIPPED FREE 
• VISA & MASTERCARD ADD .3 %512 W. LANCASTER AVE . 
• COD-UPSWAYNE . PA 19087 • PA RESIDENTS ADD 6% PA TAX 


215-68 7-8502 
 800·345·8 i i 2 
IN PA CALL 1-800-662-2444 

PET TO IEEE CAOLE 
REG . $39 .95 $34 

IEEE TO IEEE CAOLE 
REG . $49.95 $39 

k 

Hli iijjjJJ mea 

Main LinP_____ 
Computer Discount 

MAI L 

ORDm 

PHON E 


http:I-FOR.MS
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''They laughed when I sat down 
at my PET and immediately pro
grammed in machine language . .. 
just as easily as writing BASIC.'' 
With the new Mikro, brought to you from England by Skyles 
Elcciric work s . always searching the \\Orld for ne" products fo r PET/ CBM owners . A 
4K machine language as>embler ROM thm plugs into your main board . At just $80.00 for 
the :Vlikro hip, it docs all the machine language work for you: a ll you have to do i tart 
laying down the code. 
The t.1ikro retains all the great screen editing features of the PET. ..even all the Toolkit 
commands. ( If you own a Toolkit, of course.) Sit down and writ e your own machine 
language subroutine . The program you write is the source code you can save . And the 
machine language monitor sa,•es the object code . The perfect machine language answer 
for 1110 t PET owner and for mo t appl ications. ( ot a, professional as 1he Skyles Macr 1
TcA . . . nol a; cxpensi ,•c, eit her.) 
A grem learning experience for th ose new to machine language programming but who 
wan t to master it easily. Twelve-page manual included but we al o recommend the book. 
"6502 A sembler Language Programming," by La nce A. Le,enthal al S 17 .00 direct 
from Skyles. 
Sk)les )(Uarantecs )our satisfaction : if yo u are not absolu1cly happy with your new 
Mikro , return it to us "ithin ten day for an immediate , full refund . 
' k)lcs Mikro Machine lani:uui:c assembler .. .. ... . ... ... .. .... .. .. ... ..... ... .. .... .. ... . ... 80.00 
"6502 Assembler Lun~ua)(c l'rogrn mmin)(" by Leventha l. . ... .. .. .. ... . . .. .. .. .. .. .. .. . 17.00 
Sllipping and Ha11dli11g .. . . .... . . .. . ... .... .. .. (USll / Canada) $2.50 (Europe / llsia) SI0.00 

Califomia reside111s 11111sr add 6% 16 V, % sales tax, as required. 

Skyles Electric Works \'iss / Mssterru rd o rders: call tollfrce 
23 1 E uuth Whismun Road (800) 227-9998 (except California). 
Mountuin Vic", (;u lifurniu 9404 1 al i fornia order : please call (4 15) 
(415) 965-1135 965-1 735. 

It ca n con nect directl y Lo32K Byte RAM/ROM yo ur co rn put r with an adapto r 
ca bl e which is ava il able fromExpansion 
PROTRO N res. 

PROT RO!\ JCS has a nn o unced a Add rcss i11 g ci rcu itr\' o n 
11 \\. :i2 K Dyna mic Ra nd o m Acccs · board allo\\'s R\l\ l to bc,co nri ,._ 
i\I morv (DRA l\ I) board for th · ured in a co11tiguous :~'2. K b lo ck 
PET /S \ ; 1\1 / KI l\l / A I l\f -fr>. placed above o r be low 8000 H E~ . 

T he 32 K ORA [ bua1·d co 11- -IK bloc:ks of RAl\f c 111 be disa bled 
1a i11S s ixtee n R \ r chips and fiYe usin g a Dip shunt (s upplied ) o r a 
2..J--Pin PROl\I soc k ' ts . The PROl\£ Dip sw it ch . RO l'vl co nf'i g ura ti o n 
soc ke ts arc for '27 16/25 16 2 K type circuit.r )' ~ tllo\\'S r·i,·c 2 K o r -ll\. l) pe 
PROl\ls o r 2732/2532 -~K type PROl\l s tu be loca ted a n yw he re in 
PROMs (PRO fS 11ot inclucl e cl ). the m e m o r y map. A ll co 11fig u1·a
This e nabl es a rota! o n-board tion is clon e \\'ith short_jumpe r 
111 c 111ory cx pa11sio11 of' :>2 K Bytes plug \\'ires (s upplie d ) or \\'it h \\'ire 
poss ibl e. \\T;1ppi11 g tec hniqu es. 

The Bua rel a lso uses a ne w Both the RAl\I & ROl\ £arc 
type o f 161\. DRAl\I chip \\·hich is f'ullr buffe red to th e data buss. 
pin compatibl e \\'iLh th e ne \\' b-1K On-board c ircuitry y11chron 
DR ...\l\ I chips. Thi · ' llabl ·s f'uture i1 es tot he processo r 's cloc k to 
on-board expans ion to I '2.H K o l· e nabl e Lh e r t'r ·sh pe ri o d LO occur 
RAl\f (bank se lectable, of' co urse). durin g cycles that arc unused by 

T hi s Board has direct co111- th e processor. 
pa1ibili1r \\' ith th e Kl l\ 1--1 Buss The Boa rel req u i r " S on h· + :) 
\\'hi ch is 11scd 011 most expa nsio n \ 'o il s al 550 mA t~-pic tl (\\·it 110111 
c h;1ss is , such as those mad e b\' PROl\l s), \\'hich is sup pl ied f'rom 
HD L SI:: \\!\ 'ELL an cl other . l he host co rn pu te r L h rou g h L he 
man u f'actu rcrs. e x pa11 s io11 connec tor. T here a r e 

n u o n-boa rd ,·o lla •e ge ne rators 1<l 

go bad . 
It a ll !i ts o n a Gx-1-.5" boa rd, 

a llo \\·in g COll Sl l'UCtion o f a (\\'O 

board compute r )' tern. (Boa rd 
I : CPL:. 110. Board 2 : R,\ I. 
ROl\ I). 

PROTRO N IC . recommends 
th a t if n>u a lread v haYe -l K or 8K 
of sta tic Rt\ l\ I a11(l \\'i h to keep it 
in your ·°)· ·tern, reco11 fiu·111-c th e 
stat ic R. '' a b<m: 8000 HEX . 
( i\!ost c >mp u ters ha\'c this capa
bility . Refe r Lo yo ur compute r 's 
refe re nce manual. ) 

Th e '. 2 1\. DRt\i\ I Boa rd cl oc
um e 1Ha tio 11 includ es a sect io n l'or 
co 11 s tructin g >'Our 0\\' 11 po\\'c1· 
suppl y. Thi optional pn~j ec t wi ll 
s11pplY + 12. + 5. -:) o r - 12 rnlrs 
for under. 30 (i11 clucl in g cabin e t). 
(Th e ~'.l l\. DRJ\l\ I Board requ ires 
o nl y + 5 Volts to operate.) 

S uggested reta il price is 
$ '2 89 . ' c' (U.S. Prices), fo r m o re 
in f'o rmati o n \\Tite or c;1 ll : PRO
TRON IC:', 1:) 16 E. Trnpicana 
STE 7 \, Las \ egas. N \ ' 8~) I 0~1 . 
(70'.l) 36 1-633 I. 

Expanded Game 
Line 
Sunny,·;:tl e, CA 
" lo 1{r y Plays th e Sc ra bble Brand 
C ross \\'o rcl Came" is a ne\\· 
Ill mbc r or th Pe rso 11al So l'l\\'(lrC 
Strategy Ga m e line or programs 
fo r pe rso nal compute rs. The new 
prog ram joins th e '' i\lonty Pl a)'S 
l\fonopo ly" prog 1«1m . Both lon tv 
pnw rams we re writte n by Ritam 
co rporation a nd a rc co mpute ri zed 
oppone nts. rath e r th a n compute r 
1·e produ ·t ions of th e games 
Lh e m se h-cs. 

'' l\ lo nt )' Pla ys l he Scrabble 
Br<lllcl Cross \\'orcl Came·· pla ys 
th e Selcho \\· and Ri g hte r boa rd 
ga m e \\·ith 11p to three human 
op] o n c llls . A Scrabble ga m e se t is 
req u i re el . 

rn ope ration. the l\ lo 11tv 
program tu rns a pe rso nal co m
puter into a s kill ed gam e pla~-c r 
\1·i1 Ii ;1 \·oc;1bubn· of' <1Yc r :i -1,000 
\\·orcls 011 diske u · . 

Craphic pre:e m a t.ion of the 
l\ !onty characte r . board posit ions 
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• )l\.ATARr 
B EPSON
A and more
L Apple®IIL 32K.. . ... . .. .. .. . .. SJ 099°0 

48K .. . . . ... ... . . ... s1149 ooc Disk II w/3.3 DOS . .. s 529°0 

Disk II ............. s 450°0

0 Ap ple Il l w/ 128K .... s3500°0 

M EPSON 
p MX-70 .. .. ......... s 399°0 

u MX-80 . . . . . . . . . . . . . CALL 
Apple card & cable .. s 99°0 

ATARrT 

R 
400 w/16K . . . ...... s 43900E 800 w/16K .. . ..... .s 775°0 

810 Disk Drive . . . . . .s 4490° 

We'll meet or beats anv advertised price. 

. . .-. 
HP-85A w/16K ...... sz59po

L NEC 
0 5510-2 w/Tractor . .. sz550°0 

5520-2 w/Tractor ... s2850°0

• SOROC 
10 120 .... .... . .. .. s 725°0
B 10 135 ... ....... .. . s 799°0


A C.ITOH 
L Comet . . ..... . . . ... s 499 95 

Starwriter . . ........ s1450°0 


L Northstar. Altos and Zenith 
All 25°'o Discount 

0 
c LO·BALL COMPUTERS 

7677 S.W. Cirrus Dr. 
Beaverton . OR. 97005 

p M TO ORDER 
CALL (503) 641-0211 

T 
u Ordering Information: For fastes t se r

vice . send money orde1 . cash1e1·s 
check or bank wire. Vi sa and MC 
orders. add 3°0. Personal checks 
accepted (allow minimum 10 days 10 

E 

clear) Hours 9-5. M-F. 

Call for our Free Catalog. 

•
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ATARI SOFTWARE at 
DISCOUNT PRICES 

from 

COMPUTER HOUSE 

Adventure International Sug. reta il Our Price 

Adventures l lhru lOeoch(c)_ ....... ..... . ... .•. . . . . . . . . . 19.95 16.00 
Sta r Trek 3.5 (Cl.. . ............................. . . . .. . . . . 19.95 16.00 
Angleworms (Cl ... ...... . . . .. . . . . . . . . . . . • . . . . . . . . . . . . . 14.95 11.95 
Sunday Golf <Cl................... . ......... . ........... 14.95 11.95 
Mounlaln Shoal (Cl. . . . . . . . . . . . . . . . . . • . • . . . . . . . . .. . . . .. . 14.95 11 .95 
Dellecllon (Cl.................... . ............... .. ..... 14.95 11.95 

Automated Slmulotlons 
DatestonesofRyn (cl........ . ........ .. .. ...... . ........... 19.95 16.00 

Invasion Orlon (cl. ...... ...... .. .... ... .. .. ................ 24.95 20.00 

Rescue at Rigel. ... .. .......••.•••... ..... ................ 29.95 24.00 


The Code Works 
lria rs I (Cl 9 95 7.95 

(0) 12 ?5 10.35 
11101s 2 <Cl 15 95 12.75 

(Ol 18 95 15.15 

Crystal Computer 
Galactic Quest (0)................. . .. ... ..... ·. · · · · · · · · · · 29.95 23.95 

House of Usher (Ol....... . . .. . . . . • . . . . . . . . . ....... · · · · · · · 24.95 20.00 

Imperia l Wa lker (0)...................... . ......... ·. · · · · · · 29.95 23.95 

Lazar WalS (0)........... .. .............. · · · · · · · · · · · · · · · · · · 29.95 23.95 

Unle Crystal (0).................................. · · · · · · · .. · 39.95 31.95 

Sondsal Mars (0). ......... . ......... . ... ....... · · · · · · · · · · · 39.95 31.95 

Summer 40 00 BC(0) ....... .. ....... . ........... · · · · · · · · · 19.95 15.95 


Dynocomp, Inc. 
Valdei <C> 

(0) 

f llghr Srmulalor (Cl 


Optimized Systems Software 
Basic A' (0) .. .... . . . . .. .. . .. . . . . . . . . . . . . ... ............. 

OSJ A (formerly CPIA) (0 ). . ........ . ................ ·. · · · 


Personal Software 
V1s1co lc A1ar1 

Program Design, Inc. 
Bawtlng (C) 

Code Breaker CC) 

MiniCrossword (C) 

Preschool IQ Builder (C) 

Word Search,Spa nish 


Qual ity Software 
Assembler (C). . . . . . . . . . . . . . . .. . . . . . . .. . • • . . . .. . . . 

650 2 Disassembler <C>. .. . .. . . . . . . . . ....... . ....... . 

fastoamnon <Cl 

Tonk Trao (Cl 


( 0 ) 

la 11 lrek (C) 


(0) 


QS forth 


Swiftly Software 
Proorommrno AJds 1<Cl 

(0) 


Frie -It (0) 

fr le -11 2 (0) 


T.H .E.S.l.S. 
w ora 5cramo1e <Cl 

Soellbouna <C> 

SB Dato l opes I rrvu 10 


eocn lope 


14 95 11.95 
1895 t5.15 
17.95 14.35 

80.0 0 70.00 
80.00 70.00 

IQ905 149.00 

16 95 13.55 
1695 13.55 
1695 13.55 
1695 13.55 
1695 13.55 

24.95 20.00 
11.95 9.95 
1995 15.95 
II 95 9.55 
1495 11.95 
11 95 9.55 
14 95 11 .95 
7995 63.95 

4 95 11 .95 
1995 15.95 
34 95 27.95 
49 95 39.95 

1500 12.00 
1500 12.00 

500 4.00 
NI 10 5000 36.00 

(C) Cossette (D) Diskette 

IF YOU DON'T SEE IT, write and ask! 
Send orders to: 

COMPUTER HOUSE 

P.O. Box 369, Dept. 10 Mammoth La kes, CA 93546 

(71 4) 934-6538 
Term s: FOR FAST DELIVERY. ao nd certified checks, money orders or Vin or 
M10terCerd number end expiration dale . Personal chocks require 3 weeks to 
c laar. ADD Sl.50 for oosloge. Orders over SIOO we pay shipp ing. NI lorelon 
orders ad Sl0.0 0 CALIFORNIA residents add 6% lax. Prices sub/eel lo change. 
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a ncl ·core . pl u sou n l efT cts, 
heig h te n invo lv ment with th e 
prog1·am. For e xample, th four 
leve ls of difficulty which the 
pro rram a ll o ws th u. e r to choose 
a re illustrated by 110 11 t ' i ncrea 
ingl y academic garb. from a simple 
spun shirt Lo collegia te cap-and
gown. 

l'vlonty is a Yailablc for u e in 
..J Kb ·te Ap p le 11 and 11 Plus 
·omputers \\'iLh Apple ·oh Ba ic 

and one disk drive . ugges ted 
re tail price fo1· th e i'vfonty ga me is 
$34.95. 
N11 !11 

: .'frmhhfl' i.111 rt•gi.1/l'rt'd tmtl1•11111r'1 of 
S'i-lrlt11w & l?ig!ttn: 1\lo11 11/J1J~\' i.1 11 rt'gi.1/t'rl'll 
1mtf,,11111r/1 uj P11rkn Brm. ; A/il,/t' II. II P/11.1 

al/II .-\/1pl1•.1fJji an• trnrlm/(/rk.1 11/A/1/1/e Cu111
p11/t'r f tt r.: Monty i.1 a tmd1•11111r/1 of Ritam 
C11rp11mti1111. P1'n1111al . '11jt11 •11rt•1111rl StmlPfD' 
C:111111•11r1· lrr11!t•111r1rk1 11(1'1'1'.1111111/ S11jt11111n1 

I 11r. 1\ I1mty i.1 ttlil .1p1111.11Jl'1•r/ ur 1•111/11r.11•rl by 
fJ11ril1•r /frm . 11r S1•fr!tm1 •and Rig!ttn. 

Spelling For Very 

Young Learners 

I n.Ju ly Edu- \ \ are Se n ·iccs, Inc. 
re leases a ne \,. product unde r the 
ED -WARE labe l, SPELLING 

BEE. Des igne d for chi ldr n in 
kinde rgarten th rough th ird 
oTade , SPELLI C BEE meets 
three objecti,·es: I ) d e Ye lope 
computer lit racy. that is, allo\\· 
ne w I arners LO inte ract comfort
ably \\'ith th e compute r ; 2) link 
the abstract ,·e r ba l sy mbol (word) 
to th e concrete (picLUre); 3) build 
basic spe ll in g sk ill · while ide nLi
r>·in g s pecifi c groupin gs (i. e. 
co nso na nts, \'o\\·cl., t\\'O- and 
th ree- le u e r words). 

PELLINC BEE' · high reso
h1ti o n gra p h ic and musica l sound 
effect · appeal to capture a c h ild 's 
interest. Do ·umc111at ion s pea ks 
dir 'cll )' LO parents a nd teac hers, 
" ·h il e EDU-v\ a re' · 1ll u ·trated 
C:hilclren·s Gu id e introduces 
yo un gste rs to computer 
operation. 

A System Gen rator a ll ows 
th ' parent or teach ' r Lo tailor this 
S>'SLe m ·s le ngth a11CI ' mpha is lo 

1h c in li,·idual ·hild 's needs. 
S PL::LLI NG BE :·s cl e 111011strmion 
mode allo\\'s th e pa rc n l to re·ie"' 
all spe ll ing words be fore the chi ld 
begins. As th e chi ld works within 

SOFTWARE STREET 
PRESE NTS 

the tutorial. the system ignores 
incorrect res ponses. Only co1Tcc1 
re ·ponses are reinforced. Then a 
drill mode tes ts th e lea rn e r 's 
performance. reco rdin g this 
in l'o rrnati o n f'or 1 h l' parent o r 
teac he r . 

The sys1c 111 requires Applc
sofL, -isK , and DOS 3.3. IL re tails 
!'or $2~UJS . 

For f'urth c r inf'ormatio11 
contact ED -W r\RE ·c n ·ic ·s. 
1nc.. 22222 ' he rman \\ a y, 't1i1c 
'.W3, Canoga Park , C \ 91303 
(2 1'.1) 3-16-678'.·L 

.\'1•71• Pmrl11 r f r1· /m .,1'.' rnt' .w'ln f11rl 
.fiw11 .1 u!)//ti.1sirm., for r11 a.1011s u/ 
li11ll'li111'.'s. m •oiloh/1· ·'f)(frt'. r111rl 
g1·111'ml i11h'n '.1/ to our 1nuln.\. I I«· 
J'/',!!,n'f t/101 i t'(' OJ'/' 11110/J/1· tu .\l'll'tf rt!! 
Jll' i l 1 jJ rnrl 11 rt .111 l)//t issio 11.1 /in Jm /JIi
rn f i1111 . R1'orl1' n .1/w11/d ht' OH 1r11 ·1· fl/(/f 
il 'I' jHl'.\l' llf ftt' /'I ' .\0/1/(' Nfift'rf i 't'J:li<lll 
of 11u1fniol .111ln11ilfrrl l1y l '1' 11r/111:' al/(/ 
rn1• 11110/Jlt /11 •1111d1 fo r if.1 11(1' 11 r11n 
of li1111' 11(/mblirntiu11. 

SOFTWARE HARDWARE 
ADVENTURE INTERNATIONAL All Talk & Teach Cauelles 25.95 Mo;I L; 11 2 . 2 2995 ATARI 800 16K 73 9 0 0 

lnvitol ion To Prog I, 2, 3 (each) 16.96 The Commun icolor 4195 ATAR I 400 16K 339.00 

A ll Scoll Adam• 
Adtwentures lcoch) 15 95 

Touch Typ ;ng 
Conv Span, Fr en , Germonfeoch) 
S1ar ist ics I 

21 21 
50.96 
16 .96 

lJK· l ett er Perlec t 
Word Proc"sor 129 95 

ATAR I 
ATAR I 
ATAR I 

4 10 Re co•der 
910 o ;,I Drove 
a15 Dual O;, k 

65 00 
4 39 0 0 

10 49 00 

A TA RI Educ Sys Mosler Cortt idge 19 95 ATAR I B20 Pr ;nr er 34 9 00 

Mu!ic Compo1ef 
Kin gdom 
Hongman 
Energy Czar 

50 .96 
12 .71 
12 .71 
12 71 

Stoles & Capitals 
European Countries & Cops 
Graph II 
Auemble:1/ Ed i to r 

12 71 
12 .71 
16 .96 
50 96 

PO I 
Minicr ouword 
Code Breake r 
Memory Bu ild er 

14 95 
14 95 
14 95 

ATAP I 
ATARI 

ATARI 
ATAR I 

821 Print er 
815 Pr in te1 
830 Mo de m 
850 Intl Mod . 

349 00 
6 99 . 00 
159 00 
169 00 

Bl ock jock 
Space lnvadcn, 

12 .71 
16 96 

Telel ink I 
M icro soft BAS IC 

21 21 
74 95 

Bo wl;ng 
Vocabulary I & 11 leochl 

14 95 
14 95 

BK Rom 
16K Ro m 

49 
99 

00 
00 

Bos ke t bo ll 33 96 P i lot 7, 95 Number Se ries 14 95 Pa ddle• l pr) 17 00 
V ideo Eose l 33 96 Re ad ing Compr~hen\1 on 14 95 Joystick le:ochl 9 00 
Super Bre akout 33 96 C RYSTALWARE Pre School IQ Buil der I & 111001 14 95 Blank Dukett es ( ~ l 22 50 

Computer C heu 
30 Tic Tor Toe 

33 96 
33 .96 

Fonrosyland 
House Of Ushe r 

49 .95 
19 .95 

Addition With Corr ying 
Ouo ntotot jye Compar isons 

14 95 
15 95 

Star Ra ide r s 48 96 Gollo ctic Ouesl 24 95 FR EE CATALOG AVAI LABL E 
Scram 
Astero id s 

16 96 
33 96 

Sumer 
World Wor 11 

16 95 
25 ,95 

PERSON A L SO FT W ARE 
Microcheu 17 95 SOFTWARE STREE T 

M is sile Command 
Mo il ing Li~! 

M.ortgoge & Loon Anoly' i' 
Bond Ano lys" 
Stock A na ly sis 
Srock Chor I ing 
Calculator 

33 96 
16 9S 
12 71 
21 21 
21 21 
21 2 1 
25 .46 

l ose ' War\ 
Sonds Of Mo<> 
Bene a th The Pyramids 
l i irle Cr)'slol 
Wa ter loo 1 1 

OYNACOMP 

25 .95 
35 .95 
25.95 
35 95 
4.4 95 

Chedci Kong 
v;, ;c 0 1, 

DUALITY 
Fo\I Gamm on 
To 11 Trd 

a nL Ti ap 

11 95 
16995 

SOf !WARE 
lo 96 
10 16 
10 lo 

3392 Cl ipper Dr . 
Ch i no , CA 91710 

( 714) 597 6959 

ATAR I IS A RE G ISl ERE O 
TRADEM ARK 

Financial Monogement System 
Dow Jones Invest . Evol. 

60 00 
79 95 

Poker Porly 
Voldez 

15 95 
13 95 

O i soucmbl~ r 

A. iscmbler 
10 16 
]I 11 S 2 00 m 1rnmu01 Sh1pp1ng 

Accounts Rece i\lobl e 
Genera l Account ing 
Inventory Conl1ol 

Wo rd Processor 

System 

System 

399.00 
399.00 
399 .00 
129.95 

Fl ight Simulalor 
Mona rc h 
ln lr ude1 A le rt 

G iant Slalom 

15 95 
10 95 
14 95 
12 95 

30 Supergr oph;o 
O S fo11 h 

33 Oo 
67 9o 
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LOWER THAN 

DISCOUNT 


ON ALL MAJOR BRANDS 
SUPER SPECIAL 

ATARI 800 
$735.00 

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

DYSAN DISKETTES 
ATARI SOFIWME 
EPSON Mx.80 
DC HAYES MlCROMODEM II 
NOVATION D CAT 
NEC 12" MONITOP. 

17.50/box
20% off 
469.00 
279.00 
160.00 
219.00 

a8T,l8\~)IVIIt+e90&11°2!+~Jl+++t 
~ 'tr4'0•+ ,-.10123456789: :<=>? 
~Gtl~('l.._ 
'abcdtf9~ijkl~ROP\rSt~~1JZ<:>-1 

By Netronlcs 

ASClllBAUDOT, 

STANDALONE 


Computer

Terminal 


COMPLETE 
FOR ONLY.

s1499s 
 ASCll / BAUDOT 

Computer Terminal Kit 


t:U' ll 
VERSION 

NEW!!!-THE ELECTRIC MOUTH* 

for 5100, Ell II, Ap11le, 
TRS-80 Level II ~ 

From $99.95 kit 
ow - lea r:/J your r:nm

pulcr lo talk. drama lir.a//.v 
i111:re11sing I/Jr~ inlr.mr:lion 
betw1:v 11 .vou anc/ .vour 
mm:hinc. 
That's right: tho ELECTRIC MO TH ac- l'rln cl p"' o!Op c rnllon T he ELE CTRI C 
tuall y lcl'i your computer talk! lnS1allcd and MOUT M s tores word s in their dig it al 
on·linc in just !11inut~'S , it's n:ady fo.r spoke_n· equivalents in RO Ms. \Vhcn words. phrases. 
language use 1~1 office•. bu~mess.. mdustnal and phonemes are d~;rcd, they arc simply 
a nd .comm.crcial apphco laon~, in gam~s. called for bl your program and then syn· 
special pro1ecb, R&U, cd ucal1on. sccunly 
dcvi~ - thcru's no nd to the ~ El.ECTRIC 
MOUTJl's usdulncss. Look a t these fca 
lures: 
•Suppl~ v.11h loll " or~ kurr. phnne~ num· 

~:bteolproduc;:in1hundred... n lv. uuband 
• 	l'.;,~nd.b&e on·boa.-d up In tho~ncb ot v. ord:o. 

and ph~ (juM add addihonal ~ RU \ b lb 
t hf!)bcc;Otnc'a\'lllll~) 

. ~;iti'1 '::d'~;;.,icl~r~..l'\~=1::,!~~S 100. ppl~. 
• 	c;c1 i i In 1an. b) u,fo• d lh('r I~ 1.. Of machmr 

~~~iu,.·~~;~~ ~du~:.dj" 11NTi ph-tr ln~rudion .. 

' lJ,:c,., , 111 1innal Sl"mlr.nnduLlur' " ' Ul1thaU.1•r·• 
11oy11o1rm . 

' 	lndudn un-bu;:ud audio 11m1tllfitr e1 nd lllpt!•her, 
~~lp~ifi:,ovii.lon., fur u.hirnal llpl"11li: r ... • nd 

• Adds a 	nc"' dlmcn.">lon and i:"d lrmi:nl lo pro
grammlnit. lt·t 'o yno mudll)' c'i:isllns: j)r()fi!Nm'iand 
KHml"o to add 'ijJOh~1 1111nuu nlf".t: mt!nb nl n'l>u h... 
\\arninK"' rt1_ 

• ln.,litlh In )U"I mlnulM 

\~~~~u:•:•;:toli;t~,~J" ~~~ ....~· ;~~~· r.:;;..'I, 111~~!",',~":; ;,·,~
,.,.'T''''l' 111• fll~m I• 11 I II "u n~ ln11irn111~ ol 

•• •~n~ ~I~~·.•••••••••••••••••••• 

th esizcd into s p Cf•C: h . The ELECTR IC 
MO T ll sys te m requires none of your 
valuable mcmoryspacecxcepl foro1 fowad. 
drt."Sses if u.5«1 in memory mapped mode. In 
most cases, output ports (user selectable) arc 
u sed. Spoken Mall!rial Included 

· 
'"•· ._...n.'.1' u1,"11011. 1i.n "~ 'n 
l'\\11 1~11 ""'-"-1:.a 
llllOt 'l'l, , l.lft,IQ1 
nH It Ill 'r.tfl°J) ll>f•U..Atl 
tin 11•04...,...,1"1 1>m' 
-.!\ 'lllDI' 1q1·.\1 
1.1\t\ :llJ(U IJQUllt 
111.111 M.1\1' 11n 
'I" ...... 11,.Jli ll)J\\ 
11' /\'IJ 11 IJ. 
111\I' Al f.l\IJH._ 
1\\1,L\1 l .A,O:L C".U 
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BEING OVERCHARGED! 


DON'T Pay Credit Card Surcharges 
Pay a U.P.S. C.O.D. "Fee" 
Even Pay for the Call! 

DO CALL OMEGA TOLL FREE! 


IEPSON llX-80 

as. 

APPLE IHTERPACE a CMU! ••o,
Rfl•281 IJ9 

MX-1aan e7ee 

INTERl'ACE8· IEEE •as. TR8-80 

...9DN MX••DJIT 

WEST CDAST 

1-800-235-3581 


EAST CDAST 

1-800-556-7586 


CALL OMEGA AND FIND OUT WHY WE ARE AMERICA'S FASTEST 
GROWING COMPUTER SALES COMPANY! 

ilMEGA SALES COMPANY 




E T AS I EAST A 


ATARI 80032K $ 749 
NEC 12" MONITOR 

$ 229 

DIAB 0 630 
INTERTEC SUPERl3RAIN 64K RAM 
QD SUPERBRAIN 

"'NEP;e510:SF?INWRITER: 
"NEd553oSPlNWRITER 
OKIDATA MICROLINE-80 
OKIDATA MICROLINE-82 
OKIDATA MICROLINE-83 

tiJS 48K 
.3 
\c 

BASE1l 
HAZELTINE 14~0 
NORTHSTAR HORIZON II 32K OD 
ANADEX OP'"9500 
TELEVIGE0,'.9J:2<? , 
TEt:EVlbe:G 920C 
TELEVIDEO 950 
CBM 8032 COMPUTER 
CBM 8050 DISK DRIVE 
CBM 4032 COMPUTER 
CBM4040 DISK ootVE 
CBM 4022 
CBM Vld-20 
CBM C2N 
RADIO SHACK If 64K 

ADIO SHACK Ill 16K 
LEEDEX/AMDEK,100 
tEEDEXfAMDEK100G 
LEEDEX/AMDEK COLOR-1 13" Color Monitor $ 349 
MICROTEK 16K RAMBOARD for Atari 
MICROTEK 32K 
ATARI , 

No Surcharge for Credit Cards Order.; • We Accept C.O.D.'s 

All Equipment Factory Fresh With MFT. Warranty • Stock Shipments Same Day or Next 

44 
749 

$209 
$2799 
$3195 
$2495 
$2495 
$ 399 
S 529 
$ 769 
$1189 
$ 545 
$ 435 
$ ,599 
$ 799 
$2975 
$1295 
$ 669 
$ 729 
$ 959 
$1225 
$1449 
$1090 
.$1090 
$ 079 
$ 289 
$ 85 
$3245 
$ 839 
$ 139 
$ 169 

$99.95 
$ 165 
$ 349 
$ 619 
$ 139 
$ 749 

WEST COAST EAST COAST 
1-B00-235-358 1 1-B00-556-7586

OMEGA 

SALES
OMEGA SALES CO. co. OMEGA SALES CO.3533 Old Conejo Rd. #102 

12 Meeting St.Newbury Park, CA 91320 

1-805-499-3678 
 Cumberland, RI 02864 

CA. TOLL FREE 1-800-322-1873 1-401-722-1027 

ilMEGA SALES COMPANY 
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DEFORE YOU DUY 

A FINE PRINTER,


READ THE FINE PRINT. 

That's where you'll find the 

prices -in the tiny typ under the brief 
descriptions. 

Which is only appropriate. 
Because with C. Itoh' full line-from 
the workhorse busine s printers 
to the racehorse word-processing 
printers- the descriptions could be 
much bigger. 

But the prices couldn 't be much 
smaller. 

Moreover, as part of the Leading 
Edge Inventory Bank ,™ our printers 
(along with dozens of other popular 
computer proclucts) are available for 
24-hour "withdrawal." Within a day of 
when we receive your order, your 

order wi ll be on its way from our 
nearest warehouse (Boston, New 
York, Los Angeles, etc.), thus saving 
you both time and freight. So you can 
use our space, and our money, to in
ventory your product, and still be sure 
of having exactly what you need, ex
actly when you need it. 

All the printers on this page are 
warranteed by Leading Edge™ for 
3 months on parts and labor. 

For the name of your nearest 
dealer-just pick up the nearest 
telephone. 

TOLL-FREE 1-800-343-6833. 
In ~t assachusc11 s . coll ·ollcct 16t7) 2 -8150. 

Strictly business 
(Comet I) 
The industrv workhor e 
or dot-mat1i"x printer> . 

n [ri lls : bu t al mos t 
not hill I-( to go Olll o[ 
whack. I()" c;,rriagc : 
80 columns (l:J2 in 
compressed print mode). 
Industry- standa rd 
(teletype) ribbons. 
Hcwil: about $495. 

Deyond business 
( ta rwrite r I) 
Lowest -pri ced letter
qu;ility printer on the 
1mrkct. Comes com
plete and read1• to use. 
requiring no changes in 
hardware or software . 
I ndustry-stm1dard 
daisy wheel s and ribbon 
cttr tridgcs. Plug·in 
compa tible with ;i wide 
v;iricty or syste m . 
25 cps ; 163 col umns: 
precise character 
pl <>ccrnent: full graphics 

cap;ibility. 

r~cw i l: abou t $1,895. 


Dig business 
(Comet II) 
The firs t 15" print e r to 
retail for under a grand. 
Full 132 columns for 
s tandard-width account 
ing reports, &~ving you 
easy- to- read 10 cpi 
printout up to 66 lines 
deep. And . like with the 
Comet I , ribbons are 
available e verywhere. 
Retail: about $995. 

Dusy business 
(Starwriter II) 
The racehorse ofl e tte r
quality daisy wheel 
printers. T ypical 45 cps 
throughput is about eq ual 
to (or, in bi-directional 
mode, actually faster 
than) "thimble" printers 
rated at 55 cps. Like 
the Starwritcr I . it 
uses ea ·il y available 
daisy wheels ;rnd ribbon 
cartridges . and it 's com
patible with software 
packages, like Worclstar 
and Magi c Wa nd, pro· 
grammed for sys tems 
like the Qume Spri nt 5. 
Retail: about $2 .395. 

LEADING 

EDGE:M 


Leading Edge Product , Inc., 225 Turnpik tree l. Canton, Massachusetts 0202 1. 

DEALERS: For immediate delivery from the Leading Edge Inventory Bank.'" call toll -free, 1-800-343-6833. 

In Mas achusetts, ca ll collect (617) 828-8150, Telex 951-624 . 




Division 

Co0101odore 

Software 


Encyclopedia 

The COMMODORE 
SOFTWARE 
ENCYCLOPEDIA is 
now available from 
your authorized 
COMMODORE Dealer, 
for •.. 

The next edition of the 
COMMODORE 
SOFTWARE 
ENCYCLOPEDIA will be 
available in 90 to 120 
days. If your software is 

not listed and you would 
like to have it listed in 
the next edition, please 
submit details to: 

Software Department 
Commodore Business 
Machines, Inc. 
Computer Systems 

300 Valley Forge 
Square, 681 Moore 
Road, King of Prussia, 
PA 19406. 
HOTLINE Number 
1-800-523-5622 
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